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DISEASES  OF  THE  PERIPHERAL  NERVES. 

By  FREDERICK  G.  FINLEY,  M.  D. 


GENERAL  PATHOLOGY  OF  LESIONS  OF  THE  PERIPH' 

ERAL  NERVES. 

Etiology. — Most  of  the  lesions  of  the  peripheral  nerves  consist  in 
various  forms  of  traumatism.  Many  of  the  nerves  are  comparatively 
superficial,  and  are  not  infrequently  divided  by  cuts  or  stabs,  whilst  the 
deeper  ones  are  frequently  divided  or  injured  by  gunshot  or  other  pene- 
trating wounds. 

A  more  frequent  cause  of  nerve  injury  is  compression.  Familiar 
examples  are  the  pressure  of  a  crutch  on  the  musculo-spiral,  or  of 
paralysis  of  one  or  other  of  the  arm  nerves  from  pressure  during  sleep, 
an  accident  which  is  most  apt  to  occur  in  intoxicated  or  in  debilitated 
and  bedridden  patients.  It  seems  probable  that  pressure  destroys  the 
continuity  of  the  white  substance  of  the  nerve,  and  so  sets  up  a  second- 
ary degeneration.  Inflammatory  changes  in  the  nerve  usually  occur 
as  the  result  of  the  injury  and  in  the  process  of  repair. 

Compression  frequently  results  from  dislocations,  fractures,  the  for- 
mation of  callus,  and  by  tumors,  particularly  malignant  growths. 
During  parturition  the  pelvic  nerves  of  the  mother  are  sometimes 
damaged,  and  the  brachial  or  facial  nerves  of  the  infant,^  from  pressure 
or  from  the  instruments  or  manipulations  of  the  accoucheur.  Neuritis 
in  its  various  forms  is  one  of  the  principal  causes  of  motor  paralysis, 
and  will  be  discussed  in  a  subsequent  section. 

Degeneration  of  the  Peripheral  Nerves. 

Pathology. — The  nutrition  of  the  peripheral  nerves  is  governed  by 
certain  nerve  cells.  In  the  case  of  a  mixed  nerve  the  motor  filaments 
are  connected  with  the  large  ganglion  cells  of  the  anterior  cornua,  whilst 
the  trophic  control  of  the  sensory  fibres  is  situated  in  the  ganglion  on 
the  posterior  nerve  root. 

If  the  nerve  fibres  are  separated  from  the  nerve  cells,  as  in  division 
of  a  nerve,  there  follows  a  degeneration  of  the  whole  peripheral  portion 
^  Koster:  Deut.  Arch.  Idin.  Med.,  1897,  Bd.  58  (with  bibliography). 
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below  the  point  of  section.  The  name  of  "  Wallerian  "  degeneration  is 
commonly  applied  to  the  changes  which  take  place  in  the  nerve,  from 
the  name  of  the  physiologist  who  described  them,  and  again  the  term 
of  secondary  degeneration  is  often  used. 

The  process  of  nerve  degeneration  has  been  chiefly  studied  in 
animals,  as  opportunities  for  the  examination  of  the  processes  in  man 
are  rare. 

After  division  of  a  nerve  the  nuclei  of  the  nerve  fibres  and  the  pro- 
toplasm about  them  enlarge,  and  compress  and  interrupt  the  continuity 
of  the  myelin  and  axis  cylinders.  The  myelin  breaks  up  into  oily- 
looking  globules,  whilst  the  nuclei  divide  until  two,  four,  or  more  are 
found  in  each  internode.  The  myelin  is  absorbed,  leaving  empty  and 
collapsed  sarcolemma  sheaths.  Most  observers  agree  that  these  changes 
occur  simultaneously  throughout  the  whole  length  of  the  peripheral 
nerve,  although  others  regard  the  process  as  being  a  descending  one, 
beginning  at  the  cut  end  and  spreading  downward.  The  changes  in  the 
proximal  end  of  the  nerve  do  not  extend  beyond  the  first,  or  at  most 
the  second,  internode  above  the  point  of  section. 

Regeneration  succeeds  the  process  of  degeneration,  and  when  com- 
plete leads  to  restoration  of  the  function  of  the  nerve.  According  to 
Ranvier,  the  process  consists  in  an  outgrowth  of  the  central  axis  cylin- 
ders, which  eventually  become  enclosed  in  a  myelin  sheath.  Bowlby 
and  others  believe,  however,  that  regeneration  occurs  in  the  distal  end 
of  the  nerve  even  when  completely  divided.  With  our  present  views 
of  the  influence  of  trophic  cells  the  latter  view  seems  improbable, 
and,  as  pointed  out  by  Gowers,  the  distal  end  of  a  cut  nerve  remains 
inexcitable  to  electric  currents,  thus  rendering  it  improbable  that  perfect 
axis  cylinders  are  formed  in  the  distal  segment.  The  process  of  regen- 
eration is  slow,  and  takes  place  in  the  second,  third,  and  fourth  month 
after  division. 

Symptoms. — The  motor  symptoms  attending  lesions  of  the  periph- 
eral nerves  consist  in  paralysis  of  the  muscles  supplied  by  the  afl^ected 
nerve.  The  muscles  are  flaccid,  and  wasting  occurs  in  the  course  of  a 
few  weeks.  These  effects  vary  with  the  degree  of  damage  in  the  con- 
ducting ])ower  of  the  nerve.  Very  important  data  are  obtained  by  the 
electrical  examination  of  the  affected  nerves  and  of  the  muscles  supplied 
by  them.  In  this  way  the  degenerative  changes  can  be  folloAved  and 
their  extent  ascertained  during  life. 

For  the  purpose  of  a  complete  electrical  examination  a  faradic  and  a 
galvanic  battery  are  required,  in  which  the  strength  of  the  currents  can 
be  varied  at  will.  The  galvanic  battery  should  be  provided  with  a  pole- 
changer  and  milliamperameter  to  measure  the  absolute  strength  of  the 
current.  The  electrodes,  well  moistened  in  salt  solution,  are  placed  one 
on  an  indiff('rent  part  of  the  body,  as  the  back  of  the  neck  or  the  ster- 
num, and  the  other  on  the  nerve  or  muscle  to  be  tested.  It  is  con- 
venient to  ])rovide  the  electrode  ])lac('d  on  the  nerve  or  muscle  with  a 
key  to  interrupt  the  current.  Stint/.ing '  recommends  a  circular  elec- 
trode of  a  diameter  of  2  cm.  as  the  most  convenient  for  a])])lying  to  the 
nerve  to  be  tested,  whilst  the  large  electrode  ])laced  on  the  sternum 
should  have  a  measurement  of  G  X  12  cm.     This  author  has  drawn  up 

'  Ikitl.  Arch.  Idin.  Med. 
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useful  tables  showing  the  strengtli  of  currents  required  to  produce  con- 
traction when  applied  to  various  nerves. 

In  health  the  application  of  a  faradic  current  of  sufficient  strength 
to  a  nerve  trunk  causes  a  continuous  contraction  of  the  muscles  supplied 
by  it.  The  individual  muscles  may  be  stimulated  through  their  nerves 
by  applying  the  electrodes  to  the  motor  points.  With  the  galvanic  cur- 
rent, however,  a  single  rapid  contraction  is  obtained  only  on  making  or 
breaking  the  current  or  in  changing  its  direction.  The  strength  of  the 
contraction  also  varies  with  the  pole  and  with  the  opening  or  closing  of 
the  current.  With  a  very  weak  current  it  is  found  that  contraction  is 
most  rapidly  produced  by  placing  the  negative  pole  or  cathode  on  the 
nerve  and  closing  the  current.  The  formula  applied  is  C.  C.  C,  or 
cathodal  closing  contraction.  On  increasing  the  strength  of  the  current 
contraction  is  next  obtained  by  placing  the  anode  over  the  nerve,  con- 
traction occurring  sometimes  with  the  opening,  at  other  times  with  the 
closing,  of  the  current,  the  result  being  expressed  as  A.  O.  C.  (anodal 
opening  contraction)  or  A.  C.  C.  (anodal  closing  contraction).  With  a 
very  strong  current  contraction,  often  tetanic  in  character,  is  obtained 
with  the  cathode  on  opening  the  current. 

We  have  thus,  under  normal  conditions,  the  reaction  occurring  in 
the  following  order  : 

Weak  current,  C.  C.  C. 

Stronger  current,  I  \   ci  n 

Very  strong  current,  C.  O.  C.  or  C.  O.  Te.  . 

Both  the  faradic  and  interrupted  currents  applied  to  the  muscle  cause 
a  rapid  contraction  due  to  stimulation  of  the  peripheral  portions  of  the 
motor  nerve. 

In  nerve  degeneration  there  is  a  marked  diflPerence  in  the  reaction 
both  of  the  nerves  and  of  the  muscles  which  they  supply.  The  effect 
on  the  nerves  is  simpler,  and  will  be  considered  first. 

The  rapid  degeneration  following  any  lesion  of  a  nerve  is  accom- 
panied by  a  diminution  of  irritability  alike  to  both  currents ;  or,  in 
other  words,  a  stronger  current  is  required  to  evoke  response  to  electrical 
stimuli  on  the  diseased  side.  This  diminution  is  present  at  the  end  of 
a  few  days  or  a  week,  and  in  severe  cases  irritability  is  completely  lost 
at  the  end  of  a  fortnight.  In  slight  cases  there  is  sometimes  an  initial 
rise  of  irritability,  often  more  marked  to  momentary  faradic  shocks  than 
to  galvanism  :  the  usual  fall  may  never  occur  in  such  cases  or  there  may 
be  only  a  slight  diminution  in  irritability. 

In  quite  exceptional  instances  the  behavior  of  the  nerve  to  the  two 
currents  differs  ;  thus  a  diminished  or  absent  irritability  to  faradism, 
with  an  increased  or  unaltered  irritability  to  galvanism,  has  been 
observed.  The  loss  of  nerve  irritability  is  permanent  where  there  is 
no  recovery.  In  less  severe  cases,  however,  the  nerve  irritability  to 
either  current  begins  to  return,  being  commonly  preceded  by  a  slight 
return  of  motor  power.  At  the  end  of  a  feAV  weeks  in  slight  cases,  up 
to  several  months  or  a  year  or  more  in  severe  ones,  there  is  a  gradual 
return  of  irritabilitv- 
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In  the  muscles  the  changes  of  irritability  are  more  complex,  being 
not  only  of  a  quantitative,  but  also  of  a  qualitative,  character. 

When  the  faradic  current  is  applied  directly  to  a  muscle  whose  nerve 
is  degenerated  there  is  an  absence  of  response,  this  form  of  electricity 
only  evoking  contraction  through  stimulation  of  the  nerve  endings. 
In  cases  of  partial  degeneration  a  somewhat  stronger  current  than  is 
required  in  health  produces  contraction.  In  point  of  time  the  changes 
in  the  faradic  irritability  of  the  muscles  correspond  with  those  in  the 
nerve. 

AVhen  the  galvanic  current,  however,  is  applied  to  a  muscle  whose 
nerve  is  degenerated,  a  slow,  w^avelike  contraction  results,  due  to  direct 
stimulation  of  the  muscle  itself,  and  quite  different  from  the  rapid  and 
lightning-like  contraction  of  health.  In  the  first  week  a  diminution  of 
irritability  corresponding  with  that  of  the  nerve  begins.  About  the 
end  of  the  second  week  the  slow  contraction  sets  in,  and  is  produced  by 
a  weaker  current  than  is  necessary  to  cause  contraction  under  normal 
conditions.  This  increase  in  irritability  is  due  to  certain  nutritive 
changes  in  the  muscle.  Not  only  is  the  irritability  of  the  muscle 
increased,  but  it  is  often  changed  in  quality.  Instead  of  the  cathodal 
closing  contraction  being  most  readily  evoked,  it  often  happens  that  the 
anodal  closing  contraction  is  produced  by  a  current  of  equal  strength  or 
even  by  a  weaker  one.  Again,  the  cathodal  opening  contraction  may 
be  greater  than  the  anodal  opening. 

We  then  find  in  disease  that  contraction  may  occur  in  the  following 
order : 

^•A  C  C  ^-  ^•^•^-  ^-  ^-O.C, 

orl.  A.C.  C*    '  2.  C.C.C.         3.  C.  O.  C.         4.  A.O.C. 

The  slow,  wavelike  contraction  is,  however,  much  more  constant  than 
the  qualitative  changes,  and  when  present  is  quite  characteristic  of 
nerve  degeneration.  In  some  very  severe  forms  of  nerve  injury  the 
galvanic  irritability  is  rapidly  lost,  and  the  strongest  currents  which  can 
be  borne  evoke  no  response. 

These  reactions  in  the  muscle,  the  absence  of  faradic  irritability,  and 
with  galvanism  the  slow  contraction  Avith  change  of  quality,  are  spoken 
of  as  the  reaction  of  degeneration.  They  indicate  nerve  degeneration, 
and  are  accompanied  by  loss  of  irritability  in  the  nerve  to  both  currents. 

A  partial  reaction  of  degeneration  is  often  seen  in  slight  cases :  it 
consists  in  a  diminution  only  of  the  nerve  irritability  of  the  muscle, 
together  with  the  slow  contraction,  increased  irritability,  and  often 
changes  in  (piality  to  the  voltaic  current. 

The  increased  galvanic  irritability  of  the  muscle  gradually  dimin- 
ish(!s  and  returns  to  the  normal  as  the  nerve  recovers.  There  is  recovery 
of  power  before  the  increased  voltaic  irritability  ])asses  off  5  with  the 
return  of  faradic  irrital)ility  the  increased  irritability  in  the  muscle 
gradually  lessens,  and  may  fall  below  normal  before  returning  to  its 
original  degree. 

In  cases  of  permanent  paralysis,  the  galvanic  irritability  falls  slowly 
after  the  rise,  and,  although  persisting  for  a  period  of  a  year  or  two, 
gradually  becomes  extinct. 
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Sensation. — Lesions  of  sensory  or  mixed  nerves  cause  loss  of  sensa- 
tion in  the  areas  which  they  supply.  In  disease  or  injury  of  a  mixed 
nerve  the  sensory  fibres  usually  suffer  less  and  recover  more  rapidly 
than  the  motor ;  complete  paralysis  of  the  muscles  may  even  be  present 
without  any  defect  in  sensation.  In  explanation  it  has  been  assumed 
that  sensory  impulses  are  more  readily  conveyed  than  motor,  or  that 
the  sensory  fibres  are  regenerated  more  rapidily.  In  complete  division 
of  a  nerve  sensory  symptoms,  however,  are  sometimes  slight  or  absent, 
and  the  theories  mentioned  are  insufficient.  The  most  rational  explana- 
tion is  that  the  anastomoses  of  the  sensory  filjres,  which  are  very  fine 
at  the  extremity  of  the  limb,  enable  neighboring  nerves  to  compensate 
for  the  paralyzed  branches,  this  condition  being  termed  recu7Tent 
sensation. 

Both  subjective  and  objective  defects  in  sensation  are  frequent. 
Pain,  either  shooting  along  the  course  of  a  nerve  or  sometimes  more 
diffuse,  is  present  where  there  is  any  irritation.  It  is  differently 
described  as  burning,  boring,  or  throbbing,  etc.  :  it  may  be  more  or  less 
constant  or  paroxysmal. 

More  common  than  pain  are  various  pa7'cesthesice,  such  as  numbness, 
formication,  feeling  of  weight,  heat,  or  cold,  etc.  In  the  extremities 
numbness  is  a  very  common  symptom  of  a  nerve  lesion.  Objectively 
various  grades  of  anaesthesia  may  be  observed,  sometimes  total,  at  other 
times  very  slight  and  only  to  be  demonstrated  by  careful  examination. 
Anaesthesia  may  coexist  with  pain,  and  is  known  as  anaesthesia  dolorosa. 

Hyperoesthesia  is  not  infrequent  when  there  is  nerve  irritation,  vari- 
ous sensory  stimuli  being  felt  more  acutely  than  in  health.  Not  infre- 
quently sensation  passes  through  different  stages,  hyperaesthesia  being 
succeeded  by  diminished  tactile  sensation,  and  ultimately  by  anaesthesia. 
The  different  forms  of  sensation  may  be  differently  affected.  Sensation 
to  pain,  touch,  or  heat  and  cold  may  be  affected  together  or  singly  or  in 
different  combinations.  It  is,  however,  usual  to  find  touch  affected 
more  than  pain,  the  reverse  being  found  in  hysteria. 

Heat  and  cold  are  sometimes  confused,  a  condition  termed  paradoxical 
sensation.  Loss  of  conducting  power  may  be  manifested  by  delay  in 
transmission,  particularly  painful  sensations. 

Changes  in  sensation  to  galvanism  of  a  qualitative  character  have 
been  observed  in  lesions  of  the  sensory  nerves.  Thus  the  anodal  closing 
sensation  has  been  found  equal  to,  or  stronger  than,  the  cathodal  closing 
sensation. 

Reflex  action  is  lost  in  the  territory  supplied  by  the  affected  nerve. 

Vasomotor  and  trophic  changes  are  frequent  results  of  nerve  lesions, 
the  changes  affecting  the  skin,  bones,  and  joints. 

The  vasomotor  fibres  for  the  limbs  run  in  the  nerve  trunks,  and 
division  of  one  of  them  causes  an  initial  reddening  and  increase  of  surface 
temperature,  In  the  course  of  a  few  days,  or  even  in  a  few  hours,  the 
reddening  and  heat  pass  off,  and  the  limb  becomes  colder  than  normal  and 
often  cyanotic.  Owing  to  paralysis  of  the  muscles  the  venous  and  lym- 
phatic circulations  are  sluggish,  and  oedema  is  frequent. 

The  skin  becomes  thin  and  glossy,  and  slight  injuries  often  produce 
obstinate  sores  or  may  even  lead  to  gangrene.  Various  eruptions  some- 
times appear,  of  which  herpes  zoster  is  the  most  familiar.     Pemphigus 
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is  sometimes  seen,  tlie  bullae  following  the  course  of  the  injured  nerve. 
The  skin  is  drv,  owing  to  atrophy  of  the  sweat  and  sebaceous  glands  ; 
the  hair-follicles  usually  disappear,  but  exceptionally  there  is  an  in- 
creased growth.  The  nails  become  thickened,  brittle,  and  rigid  trans- 
versely or  longitudinally.  The  bones  in  old-standing  cases  sometimes 
become  thin,  Tight,  and'  easily  fractured,  whilst  there  is  a  tendency  to 
pain,  swelling,  and  fibrous  ankylosis  of  the  joints.  In  the  fingers  a 
glossy  skin,  with  diminution  in  size  from  atrophy  of  the  tissues,  includ- 
ing the  bone,  is  very  characteristic. 

Diagnosis. — In  the  diagnosis  of  peripheral  lesions  the  paralyzed 
parts  correspond  with  the  distribution  of  the  nerves,  so  that  a  thorough 
knowledge  of  their  anatomical  distribution  is  essential.  In  the  sections 
on  Neuritis  and  on  Diseases  of  the  Individual  Nerves  the  differential 
diagnosis  will  be  further  dealt  with  (pp.  25,  38). 

Prognosis. — In  distinction  to  many  other  lesions  of  the  nervous  sys- 
tem affections  of  the  peripheral  nerves  usually  show  a  marked  tendency 
to  recovery.  This  tendency  is  naturally  much  influenced  by  the  cause 
of  the  paralysis.  When  caused  by  pressure,  contusion,  etc.  recovery  is 
usually  to  be  anticipated,  although  in  some  very  severe  injuries  paral- 
ysis is  permanent. 

Much  assistance  in  the  prognosis  may  be  gained  by  the  electrical 
examinations.  If,  after  the  lapse  of  a  week,  it  is  found  that  the  nerve 
irritability  is  increased  or  only  slightly  diminished,  it  may  be  concluded 
that  the  damage  is  slight  and  that  recovery  will  occur  within  a  few 
weeks. 

Marked  diminution  of  irritability  at  the  end  of  a  week  is  evidence 
of  severe  injury,  and  recovery  cannot  be  anticipated  before  two  or  three 
months.  Examinations  made  within  the  first  three  or  four  days  do  not 
yield  accurate  data  for  prognosis  :  later  examinations  give  more  definite 
results,  and  after  the  second  week  serious  errors  are  not  likely  to  occur. 

Treatment. — In  many  cases  the  primary  treatment  is  surgical. 
Where  division  of  a  nerve  has  occurred,  it  should,  if  possible,  be  treated 
by  immediate  suture.  The  results  are  usually  very  satisfactory,  and 
failure  seldom  occurs  when  the  aseptic  technique  is  perfect.  Second- 
ary suture  should  be  undertaken  where  there  is  evidence  of  division  of 
a  nerve.  Bowlby^  states  that  improvement  is  almost  certain  to  follow, 
and  that  complete  success  may  be  anticipated  in  the  majority  of  cases. 
This  author  records  cases  in  which  cure  followed  after  division  two 
years  i)reviously,  and  in  one  instance  notable  improvement  after  twelve 
years'  standing. 

After  primary  or  secondary  suture  improvement  first  shows  itself  in 
recovery  of  sensation.  In  some  instances  there  has  been  some  return 
after  twenty-four  hours — a  fact  somewhat  difficult  to  explain — although 
a  period  of  some  weeks  or  months  usually  elapses.  Where  there  is 
marked  atrophy  of  the  muscles,  it  is  usually  several  months  before  any 
notable  return  of  j)(>wer  occurs. 

In  l)oth  ])riniary  and  secondary  suture  liowlby  lays  much  stress  on 
time;  as  a  healing  factor.  Jn  many  cases  inii)rovement  or  cure  only  occurs 
after  a  lapse  of  months  or  even  two  or  three  years. 

In  the  treatment  of  paralysis  from  pressure  the   nerves   in    many 

'  P.owlby  :   Injuricn  and  DiacascK  of  Nerves,  London,  1889. 
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instances  recover  on  the  removal  of  the  cause.  Thus  in  paralysis  of  the 
musculo-spiral  from  the  use  of  a  crutch  disuse  of  the  crutch  may  prove 
sufficient.  In  instances  where  cicatrices  involve  a  nerve  it  should  be 
freed  from  scar  tissue  and  stretched.  Recovery  usually  occurs  spontan- 
eously after  compression  by  fracture,  and  even  when  the  trunk  is  in- 
volved by  callus.  In  other  instances  recovery  has  followed  the  removal 
of  callus  or  spicules  of  bone  pressing  on  a  nerve  trunk.  Bowlby  records 
many  interesting  examples  of  relief  after  the  operations  referred  to. 

Electricity  is  a  valuable  adjunct  in  the  treatment  of  nerve  lesions. 
Both  the  faradic  and  galvanic  currents  are  used,  the  clinical  rule  being 
to  use  the  one  which  most  readily  produces  contraction  without  pain. 
When  irritability  to  faradism  is  present,  a  current  sufficiently  strong  to 
produce  contractions  may  be  applied,  one  pole  being  placed  over  the 
motor  point  and  the  other  passed  over  the  affected  muscles.  The  irrita- 
bility of  the  nerve  is  in  this  manner  distinctly  raised.  After  a  few 
applications  a  weaker  current  evokes  contraction,  and  it  is  probable  that 
recovery  is  hastened. 

The  galvanic  current  is,  however,  principally  used  in  nerve  injuries. 
One  pole  may  be  placed  on  the  back  of  the  neck  and  the  other  moved 
over  the  affected  muscles,  especially  their  motor  points,  so  as  to  produce 
contractions.  Applications  may  be  made  daily  or  two  or  three  times 
weekly  for  from  ten  to  twenty  minutes.  Whilst  undoubted  benefit 
results,  the  mode  of  action  is  still  obscure,  but  it  may  be  stated  that  it  is 
important  to  obtain  muscular  contractions. 

-  Massage  is  a  valuable  measure  in  maintaining  the  muscular  nutrition, 
and  may  be  used  in  conjunction  with  electricity. 

Deformity  from  overaction  of  opposing  muscles  should  be  prevented 
as  far  as  possible  by  mechanical  contrivances. 

Drugs  are  not  of  very  great  value  in  most  cases  of  periphei'al  paral- 
ysis. Iodide  of  potassium  is  used  in  neuritis,  and  strychnine  is  also 
administered  with  a  view  to  hastening  recovery.  General  tonics,  such 
as  iron,  quinine,  or  arsenic,  are  useful  in  debilitated  conditions. 
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Undee  the  heading  of  "  Neuritis  "  it  is  usual  to  include  any  affection 
of  a  nerve  leading  to  paralysis  of  the  parts  supplied.  Strictly  speaking, 
many  of  the  lesions  consist  in  degeneration  of  the  nerve  fibres  rather 
than  inflammation,  but  for  clinical  purposes  this  distinction  may  be 
disregarded. 

A  single  nerve  or  group  of  nerves  may  be  affected,  or,  again,  many 
nerves  throughout  the  body  may  be  involved,  when  the  condition  is 
spoken  of  as  multiple  neuritis. 

Etiology. — The  commonest  cause  of  neuritis  is  some  form  of  trau- 
matism. It  is  met  with  after  blows,  wounds,  or  contusions,  from  ]iro- 
longed  pressure,  or  from  compression  by  growths,  such  as  syphilis  or 
cancer,  by  the  callus  of  a  fractured  bone,  or  even  by  violent  contraction 
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of  muscles  through  which  certain  nerves  pass.  Dislocations  are  fre- 
quently followed  by  paralysis,  which  is  most  commonly  seen  in  the 
shoulder  or  arm  from  subluxation  of  the  humerus. 

Extension  of  inflammation  from  neighboring  parts  occasionally  in- 
volves certain  nerves.  The  cranial  nerves  are  thus  frequently  com- 
pressed by  basilar  meningitis,  and  the  spinal  roots  are  occasionally 
involved  in  a  similar  way. 

Cold  has  been  gradually  largely  eliminated  as  a  potent  cause  of  neur- 
itis, but  in  special  instances,  as  in  the  facial  and  sciatic  nerves,  it  is  an 
important  factor. 

Rheumatic  individuals,  especially  those  who  suffer  from  lumbago  or 
chronic  inflammation  of  fibrous  structures,  are  frequently  attacked  by 
neuritis  of  the  sciatic,  and  occasionally  of  the  brachial,  nerves.  Gout, 
again,  is  an  important  predisposing  cause. 

Pathological  Anatomy. — Inflammation  may  begin  in  the  con- 
nective-tissue sheath,  especially  when  a  single  nerve  is  affected  (peri- 
neuritis), and  thence  sometimes  spread  to  the  interstitial  tissue  of  the 
nerve.  In  other  cases,  especially  in  multiple  neuritis,  the  nerve  fibres 
themselves  are  primarily  affected  by  a  degenerative  process  {imrenchym- 
atous  neuritis). 

In  the  former  case  the  nerve  trunk  is  red  and  swollen  at  the  damaged 
part,  which  is  usually  limited  to  a  small  extent.  Several  foci,  however, 
may  be  present  or  even  a  considerable  tract  of  a  nerve  involved.  The 
sheath  is  infiltrated  by  leucocytes  which  sometimes  extend  along  the 
connective  tissue  between  the  individual  bundles  or  even  the  fibres  of 
the  nerve. 

The  axis  cylinders  suffer  in  proportion  to  the  pressure  exercised  upon 
them,  and  undergo  degeneration.  In  accordance  with  Waller's  law,  the 
degeneration  extends  down  to  the  periphery  of  the  nerve,  owing  to  the 
fibres  being  cut  off  from  their  trophic  cells. 

In  parenchymatous  neuritis  the  changes  begin  in  the  nerve  fibres 
themselves.  The  nuclei  of  the  nerve  fibres  and  the  protoplasm  about 
them  enlarge,  and  compress  and  interrupt  the  continuity  of  the  myelin 
and  axes  cylinders.  The  myelin  breaks  up  into  oily-looking  globules, 
which  float  in  the  protoplasmic  substance.  The  nuclei  soon  proliferate, 
whilst  the  })roducts  of  degeneration  are  absorbed  and  leave  collapsed 
sarcolemma  sheaths,  enlarged  at  places  by  nuclei  with  their  surround- 
ing protoplasm  and  remnants  of  myelin  resembling  oil  globules. 

Experimentally  it  has  been  shown  that  the  electric  irritability  of  the 
nerve  is  lost  at  a  ])eriod  corresponding  in  time  with  the  break  of  con- 
tinuity in  the  myelin  and  axis  cylinders.  In  man  irritability  to  elec- 
trical stimuli  is  lost  during  the  second  week,  so  we  may  infer  that  these 
changes  occur  at  that  period.  The  proliferation  of  nuclei  is  suggestive 
of  inflammatory  reaction,  and  this  is  indeed  further  borne  out  by  the 
occasional  appearance  of  leucocytes  in  the  connective  tissue  of  the  nerve 
trunk. 

Imi)ortant  secondary  changes  occur  in  the  muscles.  They  undergo 
atro])liy  and  are  distinctly  reduced  in  si/e.  Microscopically  the  fibres 
become  smaller  and  granular  and  their  stria?  less  distinct.  The  con- 
nective tissue  of  the  sheath  and  muscle  proliferates,  showing  munerous 
areas  of  round  cells.     If  recovery  does  not  ensue,  the  newly-formed 
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connective  tissue  contracts  and  a  condition  of  cirrhosis  and  permanent 
contraction  results. 

Symptoms. — Tlie  symptoms  of  neuritis  are  subject  to  considerable 
variation,  depending  on  the  acute  or  chronic  character  and  the  locality 
affected. 

Acute  perineuritis  is  sometimes  ushered  in  by  chilly  sensations  or  a 
rigor  with  elevated  temperature.  The  essential  local  symptom  of  an 
acute  perineuritis  is  pain,  referred  along  the  course  of  the  nerve.  Its 
onset  is  usually  acute,  seldom  gradual  ;  it  is  of  an  extremely  severe 
character,  and  is  described  as  boring  or  burning ;  it  is  increased  by  any 
movement  of  the  limb,  and  often  subject  to  marked  nocturnal  exacerba- 
tion. Not  only  is  the  nerve  itself  exquisitely  tender  to  pressure,  but 
the  bones  and  muscles  may  be  unduly  sensitive.  When  superficial  the 
nerve  occasionally  presents  distinct  swelling. 

Various  subjective  sensations  are  often  present,  such  as  numbness  or 
tingling.  In  the  early  stages  there  is  cutaneous  hypersesthesia,  followed 
by  diminution  of  sensation  over  the  parts  supplied  by  the  nerve,  and 
patches  of  total  anaesthesia  occur  in  severe  cases.  Slight  inco-ordination 
is  sometimes  prominent,  and  if  the  arm  is  affected  shows  itself  in  inabil- 
ity to  use  the  hand  in  delicate  movements.  Depending  on  the  degree 
of  damage  to  the  nerve  fibres,  there  is  more  or  less  loss  of  motor  power 
in  the  muscles,  with  atrophy,  flaccidity,  and  the  electrical  reactions 
characterizing  nerve  degeneration.  In  many  instances,  however,  the 
loss  of  power  is  apparent  rather  than  real,  and  is  due  to  the  pain  induced 
by  putting  the  muscles  into  action. 

Many  cases  of  neuritis  are,  however,  not  marked  by  pain,  but  pre- 
sent paralysis  as  the  prominent  feature.  Painful  cramps  and  fibrillary 
twitching  may  also  occur.  Various  vasomotor  and  trophic  symptoms 
are  often  observed.  The  skin  may  be  hot,  red,  and  moist,  the  surface 
temperature  is  elevated  in  the  early  stages,  and  oedema  is  not  uncom- 
mon. In  old-standing  cases  the  limb  is  cold,  the  skin  becoming  thin 
and  glossy,  with  loss  of  the  hairs.  The  nails  are  stunted  and  ridged, 
and  their  growth  slower  than  in  health.  Various  eruptions,  attributed 
to  withdrawal  of  trophic  influence,  are  sometimes  present.  Slight 
injuries  may  produce  ulcers  which  are  slow  to  heal,  and  bullae  or  vesi- 
cles occasionally  form  in  parts  supplied  by  the  affected  nerve. 

Ascending  neuritis  or  neuritis  migrans  is  not  an  uncommon  affection. 
Here  the  inflammation  ascends  the  nerve  trunk,  and  if  it  reaches  a 
plexus  may  be  spread  to  a  number  of  nerves.  It  results  from  some 
injury  of  a  peripheral  nerve,  often  traumatic,  and  extending  up  may 
cause  considerable  thickening  and  induration,  involving  consecutively 
one  or  more  nerve  trunks.  Thus  a  trifling  wound  of  a  digital  nerve 
occasionally  gives  rise  to  an  ascending  lesion  involving  the  brachial 
plexus.  The  course  of  the  affection  is  usually  more  insidious  and 
chronic  than  a  primary  neuritis  of  the  larger  nerve  trunks,  and  it  often 
continues  spreading  for  a  period  of  many  weeks. 

Course. — Slight  cases  may  recover  in  a  few  weeks,  but  severe  ones 
last  for  several  months,  or  complete  recovery  may  exceptionally  not 
occur  for  years.  Permanent  paralysis,  although  rare,  is  an  occasional 
result.  In  the  severe  forms  of  the  disease  the  condition  passes  into  a 
chronic  stage,  and  pain  and  weakness  continue  for  months. 
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Diagnosis. — Although  often  confused  with  neuralgia,  the  local  evi- 
dence of  inflammation,  such  as  tenderness  of  the  nerve,  should  prevent 
such  an  error.  When  paralysis  or  anaesthetic  areas  develop  the  condi- 
tion is  unmistakable. 

Prognosis. — The  severity  of  the  symptoms  and  the  condition  of  the 
electric  irritability  of  the  nerve  form  the  best  guides  to  prognosis. 
Where  we  have  the  complete  reaction  of  degeneration  the  condition 
will  continue  for  months.     In  elderly  people  pain  may  last  for  years. 

Treatment. — As  in  other  forms  of  inflammation,  complete  rest  is 
essential.  In  neuritis  of  a  limb  a  splint  is  often  serviceable  to  secure 
this  end,  and  the  part  should  be  comfortable,  supported  by  pillows  to 
avoid  jjressure. 

To  relieve  pain  an  icebag  over  the  nerve  is  an  excellent  measure  in 
the  early  stage.  Hot  fomentations  of  lead  and  opium  (liq.  plumbi  sub- 
acet.,  tr.  opii,  da.  sij  ;  aq.  ad  Oj)  are  also  very  serviceable.  It  is  probable 
that  both  these  methods  act  by  diminishing  the  vascularity  of  the  nerve. 
Leeches,  if  applied  early,  are  useful,  and  blisters  are  also  used. 

A  brisk  saline  purgative,  especially  in  gouty  cases,  is  serviceable  at 
the  outset,  and  small  doses  of  calomel  or  blue  mass  often  exercise  a 
markedly  beneficial  influence.  Of  other  drugs,  iodide  of  potassium 
(gr.  V  to  xx)  in  a  few  cases  gives  marked  relief,  and  salicylate  of  soda 
is  also  serviceable  in  relieving  symptoms  in  a  small  number  of  cases. 

In  the  chronic  stage  galvanism  often  relieves  pain  for  hours.  There 
is  some  recent  evidence  to  show  that  this  agent  tends  to  prevent  nerve 
degeneration,  and  it  may  be  used  early  with  this  view.  Blisters  are  of 
great  value,  and  may  be  applied  along  the  course  of  the  nerve. 

Faradisra  is  of  no  value  in  the  early  stages,  and  only  increases  the 
pain.  Later  it  is  useful  in  relieving  parsesthesiae,  and,  used  with  a  wire 
brush,  sometimes  alleviates  pain. 

Massage  of  the  limbs  and  general  tonics  or  change  of  climate  are 
also  indicated  in  the  later  stages  of  the  disease. 


MULTIPLE  NEURITIS. 

Synonyms. — Peripheral  neuritis  ;  Polyneuritis. 

Definition.  —  A  symmetrical  degenerative  affection  involving 
simultaneously  many  nerves. 

Etiology. — Multiple  neuritis  is  invariably  due  to  some  toxic  agent. 

Of  all  the  causes,  with  the  excei)tion  of  lead  and  diphtheria,  alcohol 
is  by  far  the  most  frequent.  It  occurs  in  individuals  who  use  stimulants 
to  great  excess  and  for  prolonged  ])eriods.  Although  more  common 
in  spirit-drinkers,  it  is  also  produced  by  malt  liquors.  It  is  usually 
stated  to  be  more  frequent  in  women  than  in  men,  but  in  Ross's  analysis 
of  90  cases  only  41  were  females.  When  we  consider  the  much  greater 
numlxT  of  male  alcoholics,  we  must  admit  a  greater  susceptibility  in 
the  female  sex.  Exposure  to  cold  and  improper  food  often  co-operate 
in  producing  the  disease. 

Of  the    other  diffusi])le   stimulants,  carbon  monoxide  gas  evolved 
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from  charcoal  stoves,  the  use  of  roburite  as  an  explosive,  and  the  fumes 
of  aniline  and  bisulphide  of  carbon  are  known  to  produce  multiple 
neuritis. 

Of  the  various  infectious  diseases,  diphtheria  is  most  frequently 
followed  by  paralysis,  and  injections  of  either  the  bacillus  or  its  toxin 
have  been  shown  experimentally  to  produce  nerve  degeneration.  Judg- 
ing from  analogy,  it  seems  probable  that  paralysis  following  other  infectious 
processes  is  also  due  to  toxins  produced  by  various  micro-organisms. 

Neuritis  is  not  very  uncommon  after  typhoid  fever,  and  it  is  occasion- 
ally seen  after  measles,  pneumonia,  influenza,  scarlatina,  varicella,  variola, 
and  erysipelas.  Septic  infection,  with  or  without  other  manifestations 
of  sepsis,  is  a  rare  cause  of  the  disease.  In  a  case  recorded  by  Roth  a 
man  developed  extensive  and  fatal  peripheral  neuritis  almost  six  weeks 
after  the  healing  of  a  stab  wound.  In  other  instances  the  affection  has 
followed  some  local  septic  process.  In  a  case  recently  under  my  care 
the  only  source  of  a  multiple  neuritis  was  cystitis  following  an  old 
stricture.  Dana  ^  has  recorded  a  somewhat  similar  origin  from  a  pyelo- 
nephritis. It  seems  probable  that  syphilis  ^  is  a  rare  cause  of  multiple 
neuritis,  and  that  recovery  takes  place  with  antisyphilitic  remedies. 
Inasmuch  as  mercurial  inunctions  have  been  shown  to  be  followed  by 
this  affection,  care  is  requisite  in  distinguishing  such  cases  from  syph- 
ilitic ones. 

Neuritis  occasionally  develops  in  the  course  of  tuberculosis,  and  it 
is  said  to  be  frequent  in  a  latent  form.  The  occurrence  of  the  disease 
in  diabetes,  although  rare,  is  of  interest  in  explaining  the  origin  of 
obstinate  neuralgia  which  occasionally  occurs  in  this  affection. 

Rheumatic  cases  are  those  developing  after  exposure  to  cold.  As 
numerous  nerves  are  involved,  it  is  probably  correct  to  regard  cold 
rather  as  a  predisposing  cause,  lowering  the  resisting  power  and  render- 
ing the  nerves  susceptible  to  a  poison  allied  to  or  identical  with  that  of 
acute  rheumatism.  Although  such  cases  are  rare,  their  occasional 
occurrence  is  well  established.  In  rare  instances  acute  rheumatism  is 
followed  by  multiple  neuritis. 

Cases  of  neuritis  are  not  very  infrequent  in  chorea,  a  condition 
closely  allied  to  rheumatism.  It  seems  probable,  however,  that  arsenic, 
which  is  so  generally  used  in  this  affection,  is  really  the  toxic  agent. 

The  paralytic  symptoms  in  beri-beri  and  leprosy  are  due  to  neuritis, 
and  in  the  latter  the  bacilli  settle  in  the  nerve  trunks. 

Certain  cases  of  paralysis  occurring  in  malaria  have  been  attributed 
to  neuritis,  but  they  are  of  extremely  rare  occurrence. 

Of  the  metallic  poisons,  lead  is  by  far  the  most  frequent,  whilst 
arsenic  and  mercury  are  occasional  causes. 

Various  cachectic  conditions,  such  as  cancer  or  ansemia,  frequently 
present  pathological  evidence  of  nerve  degeneration,  and  it  is  not 
improbable  that  various  symptoms,  such  as  weakness  and  numbness, 
should  be  attributed  to  this  factor.  During  or  following  confinement 
a  few  cases  of  multiple  neuritis  have  developed. 

^  Dana :  Med.  Netvs,  1889. 

2  For  cases  see  Buzzard:  Trans.  Clin.  Soc,  1874  and  1880;  R.  W.  Taylor:  ^S^  Y. 
Med.  Journ.,  lii ;  Tuckwell :  Lancet,  1882,  i. ;  Fordyce:  Journ.  Cutan.  and  Genito-urin. 
Dis.,  1891. 
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Arterial  sclerosis^  in  elderly  people  sometimes  leads  to  necrosis  and 
inflammation  of  the  nerve  trnnks,  but  the  symmetry  seen  in  the  various 
forms  of  toxic  neuritis  is  here  less  marked. 

Finally,  a  number  of  affections,  such  as  Raynaud's  disease,  perfora- 
ting ulcers,  and  rheumatoid  arthritis,  are  attributed  by  some  writers  to 
primary  nerve  lesions.  Many  if  not  all  cases  of  Landry's  disease  are 
doubtless  of  this  nature,  but  further  observations  on  this  point  are 
required. 

Pathological  Axatomy. — The  chief  changes  occur  in  the  nerve 
fibres,  which  undergo  parenchymatous  degeneration  precisely  similar  to 
that  described  under  the  heading  of  Neuritis  of  Individual  Nerves. 
Associated  with  this  there  is,  however,  occasional  evidence  of  inflam- 
matory changes  in  the  nerve  sheaths,  consisting  in  infiltration  with 
leucocytes,  and  even  visible  swelling  and  redness  in  recent  cases. 

The  changes  in  the  nerves  are  more  pronounced  at  the  periphery,  and 
indeed  may  only  be  visible  within  the  muscles.  The  muscles  undergo 
secondary  changes  similar  to  those  described  under  Neuritis,  and  these 
effects  are  similar  in  whatever  part  of  the  nerve  trunk  the  disease  is 
situated.  The  nerves  of  the  limbs  are  those  showing  the  most  advanced 
changes. 

Degeneration  has  also  been  found  in  the  ocular  and  bulbar  nerves, 
but  in  some  of  these  instances  the  lesions  have  been  central,  and  in 
others  careful  investigation  has  failed  to  reveal  any  anatomical  changes. 
In  a  few  cases  associated  changes  have  been  found  in  the  spinal  cord, 
consisting  in  patches  of  chronic  myelitis  or  meningitis,  especially  in 
alcoholic  cases ;  in  the  gray  matter  shrinking  and  vacuolation  of  the 
ganglion  cells  sometimes  occur. 

Symptoms. — The  symptoms  vary  considerably  in  different  instances. 
Gowers  distinguishes  three  classes  according  to  the  prominence  of  motor 
or  sensory  symptoms  or  of  inco-ordination.  Although  pure  types  of 
each  class  exist,  it  is  usual  to  find  two  or  more  of  them  combined. 

The  disease  usually  sets  in  abruptly,  but  there  may  be  a  premonitory 
period  extending  over  weeks  or  months,  marked  by  numbness  and 
tingling,  especially  in  the  hands  and  feet,  and  by  muscular  cramps.  In 
the  acute  cases  the  onset  is  sometimes  like  that  of  an  acute  infectious 
process.  The  temperature  rises  to  102°  or  104°  F.,  with  tlie  usual  febrile 
symptoms  and  occasionally  slight  albuminuria,  splenic  enlargement,  or 
jaundice.  Severe  pains  in  the  limbs,  with  slight  articular  swelling,  are 
sometimes  present,  and  may  at  first  resemble  acute  rheumatism. 
Numbness  and  tingling  in  the  extremities,  and  often  some  pains  and 
muscular  cramps,  precede  or  accompany  the  loss  of  power  which  is 
early  noticed  in  certain  groups  of  muscles.  The  extensors  of  the  hands 
and  fingers  and  the  anterior  tibial  group  of  muscles  are  those  chiefly 
affected,  and  the  resulting  wrist-  and  foot-drop  is  very  characteristic. 
Another  sym])toni  which  is  very  characteristic  is  muscular  tenderness,, 
which  is  especially  ])rominent  in  alcoholic;  cases,  and  is  then  often  so 
marked  that  the  slightest  change  of  position  or  pressure  on  the  muscles 
causes  extreme  pain. 

Paralysis  may  develop  rai)idly,  almost  suddenly,  and  be  complete  in 
the  course  of  a  day  or  two.    Jn  other  instances  the  onset  is  more  gradual, 

'  Pitres  and  N'aillianl  :  Rev.  de  Med.,  1886. 
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and  paralysis  becomes  complete  in  the  course  of  two  or  three  weeks,  or 
paresis  only  may  be  present.  Either  the  arras  or  legs  may  suffer,  but 
always  in  a  symmetrical  fashion.  Most  commonly  both  up})er  and  lower 
limbs  are  affected^  and  the  legs  are  more  often  paralyzed  alone  than  the 
arms.  The  muscles  affected  are  chiefly  those  at  the  periphery  of  the 
limb,  below  tlie  knee  and  elbow,  particularly  the  homologous  groups 
supplied  by  the  musculo-spiral  and  external  popliteal  nerves.  In  slight 
cases  the  paralysis  may  be  limited  to  the  muscles  supplied  by  the  exter- 
nal popliteal  nerve,  but  it  often  spreads  to  the  muscles  of  the  foot  and 
those  at  the  back  of  the  lower  leg.  The  thigh  and  upper-arm  muscles 
are  much  less  frequently  affected,  and  those  acting  on  the  hip-  and 
shoulder-joints  still  less  seldom  and  only  in  cases  of  very  extensive 
paralysis.  Weakness  of  the  muscles  of  the  front  of  the  leg  gives  rise 
to  the  "  steppage  "  gait,  the  thighs  being  unduly  flexed  to  enable  the 
dropped  feet  to  clear  the  ground. 

In  the  arms,  in  addition  to  the  extensors  of  the  hand,  the  small 
muscles  of  the  hand  frequently  suffer.  In  neuritis  due  to  lead  these 
two  groups  are  most  frequently  attacked,  and  severe  paralysis  in  these 
localities,  without  involvement  of  other  groups  of  muscles,  is  seldom 
due  to  any  other  causes. 

The  muscles  of  the  back,  neck,  thorax,  and  abdomen  are  not  often 
attacked,  and  then  only  in  severe  cases.  Paralysis  of  the  diaphragm 
or  other  muscles  of  respiration  is  very  apt  to  prove  fatal. 

Rapid  heart  action,  with  paralysis  of  the  larynx,  has  also  been  met 
with  from  involvement  of  the  pneumogastric,  and  attacks  of  dysj)noea 
or  orthopnoea  occur  from  paralysis  of  the  diaphragm  and  other  muscles 
of  respiration. 

The  sphincters  are  very  seldom  involved  without  a  lesion  in  the  cord. 

Apart  from  diphtheritic  neuritis,  the  cranial  nerves  are  not  usually 
involved,  but  numerous  instances  are  recorded  in  which  one  or  more 
have  been  affected.  The  ophthalmoscope  has  in  rare  instances  revealed 
optic  neuritis,  and  paralysis  of  the  third,  fourth,  and  sixth  nerves  has 
also  been  observed,  and  slight  weakness  of  these  muscles  may  be  evi- 
denced by  nystagmus.  Inequality  of  the  pupil  and  slow  or  absent 
reaction  to  light  and  accommodation  has  been  occasionally  observed.^ 
Paralysis  of  one  or  both  facial  nerves,  of  the  laryngeal  and  bulbar 
nerves,  may  also  occur. 

The  nutrition  of  the  muscles  suffers  ;  they  become  flabby  and  wasted, 
and  in  consequence  of  contractures  of  their  opponents  deformities  are 
apt  to  occur  which  are  troublesome  to  correct  during  convalescence. 
Of  these  foot-drop  and  flexion  of  the  knees  are  the  most  frequent. 

Sensory  disturbance  is  commonly  manifested  by  various  subjective 
phenomena,  such  as  numbness,  tingling,  or  a  feeling  of  pins  and  needles, 
felt  especially  in  the  hands  and  feet.  Objective  blunting  of  sensation 
is  often  completely  absent,  or,  if  present,  incomplete.  It  shows  itself 
in  diminished  tactile  or  painful  sensations,  in  delayed  sensation,  and  at 
times  is  incorrectly  located.  Marked  hypersesthesia  is  common  during 
the  earlier  stage  of  the  malady,  and  later  on  may  be  replaced  by  anaes- 
thesia. 

Fibrillary  tremor  of  the  affected  muscles  is  often  present.     More  or 

^  Reunert :  Deut.  Arch.  klin.  Med.,  I.  Case  xxiv. ;  Oppenheim  :  Zeit.  Idin.  Med.,  xi. 
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less  inco-ordination  is  not  uncommon,  the  patient  noticing  that  he  has 
diffieukv  in  using  his  hands  for  delicate  manipulations  or  finding  a 
certain  amount  of  unsteadiness  in  his  gait.  In  rare  instances  inco- 
ordination may  form  the  most  prominent  feature  of  the  disease,  and  the 
ataxia  so  produced  is  termed  ''  neuro-tabes."  Romberg's  sign  is  some- 
times Avell  marked  and  increases  the  resemblance  to  locomotor  ataxia. 

A  verv  important  sign,  always  present  in  severe  cases  and  seldom 
absent  in' mild  ones,  is  absence  of  the  knee  jerk,  which  often  disappears 
even  before  paralysis  sets  in.  There  are,  however,  mild  cases  in  which 
it  is  present,  and  may  even  be  increased  in  the  early  stages. 

The  skin  reflexes  vary  considerably  and  are  of  little  diagnostic  value. 
Although  occasionally  increased,  they  are  usually  absent  in  severer 
forms  of  the  disease. 

Various  vasomotor  and  trophic  changes  are  often  seen.  Slight 
oedema  about  the  ankles  and  back  of  the  hands  is  common.  Dejerine ' 
has  recently  recorded  a  case  in  which  all  four  limbs  presented  a  marked 
oedema,  but  this  is  extremely  rare.  In  a  case  recently  under  my  care 
minute  hemorrhages  were  associated  with  oedema  of  the  lower  extrem- 
ities. Bedsores  are  rare,  but  glossy  skin,  loss  of  hairs,  and  trophic 
changes  in  the  nails  and  articular  adhesions  are  not  uncommon. 

Electrical  Changes. — In  acute  cases  with  much  pain  and  tenderness 
it  is  inadvisable  to  put  the  patient  to  the  pain  of  an  electrical  examina- 
tion. In  other  cases,  however,  the  irritability  of  the  nerve  and  muscles 
is  of  value  both  for  diagnosis  and  prognosis.  The  changes  found  cor- 
respond with  those  in  any  condition  of  nerve  degeneration.  Owing  to 
secondary  changes  in  the  muscles,  a  strong  galvanic  current  may  be 
required  to  evoke  response  in  the  muscles — a  sign,  according  to  Starr, 
of  some  value  in  the  diagnosis  of  multiple  neuritis.  Many  modifica- 
tions of  electric  irritability  occur  and  are  referred  to  elsewhere. 

Course. — Very  severe  cases  may  prove  fatal  in  from  one  to  two 
weeks  from  paralysis  of  the  respiratory  muscles,  but  these  are  excep- 
tional. In  all  severe  cases  the  course  of  the  disease  is  very  tedious, 
whilst  recovery  is  gradual  and  extends  over  a  period  of  months  or  even 
a  year  or  more.  The  motor  power  returns  slowly,  the  spontaneous 
pains  cease,  but  the  muscular  tenderness  often  persists  for  a  lengthened 
period.  Ultimately  complete  recovery  is  the  rule,  even  in  extensive 
paralysis  with  contractures  which  have  lasted  as  much  as  a  year. 

Complications. — Pulmonary  complications  of  a  pneumonic  cha- 
racter are  not  infrequent  when  the  respiratory  muscles  are  affected,  and 
are  often  the  direct  cause  of  death.  Pulmonary  tuberculosis,  again,  is 
frequent  in  alcoliolic  cases,  and  persistent  fever  should  always  suggest  a 
careful  examination  of  the  lungs. 

Other  complications  are  the  result  of  the  original  cause  of  the  neur- 
itis. In  alcoholic  cases  cirrhosis  of  the  liver,  chronic  nephritis  with 
cardiac  enlargement,  and  in  lead-jwisoning  chronic  cardio-vascular  and 
renal  complications,  occur. 

Special  Forms. 

Alcoholic  Form. — In  tliis  form  tlitire  is  in  women  often  difficulty  in 
ascertaining  the  cause,  and  indeed  the  onset  of  symptoms  may  be  the 

'  Dejt'rine:  Rev.  de  Med.,  Jan.,  1897. 
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first  hint  that  the  patient  is  addicted  to  alcoholic  excess.  There  is  fre- 
quently a  premonitory  period  extending  over  several  months  in  which 
there  are  cramps,  numbness,  or  slight  inco-ordination.  Paralysis 
generally  begins  in  the  legs,  and  simultaneously  or  a  little  later  in  the 
arms,  giving  rise  to  foot-drop  and  wrist-drop.  Ross  and  Bury  refer 
to  severe  colic  resembling  that  of  lead,  and  also  to  various  visceral 
neuralgise.  The  pulse  is  often  rapid,  weak,  and  irregular,  whilst  vom- 
iting, due  to  associated  gastric  catarrh,  is  not  uncommon. 

Mental  symptoms  similar  to  those  produced  by  prolonged  alcoholic 
excess  often  occur.  The  memory  is  lost  for  recent  events ;  the  patient 
is  frequently  suspicious  of  attendants  or  friends  and  subject  to  various 
delusions.  Other  forms  of  mental  aberration  also  occur,  and  may 
terminate  in  dementia.  Convulsions  are  occasionally  seen.  There  may 
be  tremor  of  the  limbs  or  of  the  lips  and  tongue,  accompanied  by  thick- 
ness of  speech  simulating  general  paralysis.  Any  exacerbation  of 
symptoms  should  awaken  a  suspicion  that  the  cause  is  still  operative, 
and  too  much  caution  cannot  be  exercised  in  preventing  servants  or 
attendants  from  secretly  supplying  stimulants. 

Recurring  Neuritis. — A.  few  cases  of  recurring  neuritis  have  been 
described,  two  and  even  three  attacks  having  taken  place.  The  interval 
between  successive  attacks  has  varied  from  a  few  months  to  several 
years. 

The  nerves  affected  in  the  second  and  third  attack  are  usually  those 
involved  in  the  first.  In  Sorgo's  case^  the  nerves  of  the  arm  were 
involved  in  the  first  two  attacks,  whilst  the  third,  which  proved  fatal, 
affected  in  addition  the  diaphragm,  left  vocal  cord,  and  the  muscles  of 
deglutition.  Sherwood,^  who  gave  the  first  description  of  the  condi- 
tion, also  found  the  nerves  affected  were  identical  in  two  cases ;  in  a 
case  of  Targowla's  the  facial  nerves  were  affected  on  different  sides  in 
each  attack. 

Dejerine^  has  recorded  two  cases  in  which  the  ocular  and  bulbar 
nerves  were  affected  with  the  limbs  and  trunk,  and  in  which  none  of 
the  known  causes  were  discoverable. 

Senile  Form. — Under  this  name  Oppenheim  ^  has  described  a  series 
of  cases  in  which  none  of  the  ordinary  toxic  influences  could  be  traced. 
He  attributes  the  condition  to  arterial  sclerosis  with  interference  with 
the  vascular  supply  of  the  nerves.  Both  arms  and  legs  are  usually 
involved ;  the  motor  and  sensory  paralysis  is  imperfectly  developed, 
whilst  pain  is  slight  or  absent.  There  is  not  the  same  tendency  to 
recover  as  in  toxic  cases  ;  the  onset  is  insidious  and  the  course  chronic. 
Joflfroy  and  Achard^  found  interstitial  and  parenchymatous  changes  in 
the  sciatic  nerves  in  a  case  of  arterial  sclerosis,  which  they  traced  to 
thrombosis  of  the  vessels  supplying  the  nerves.  Such  cases  are  apt  to 
be  associated  or  followed  by  gangrene  of  the  extremities,  due,  like  the 
neuritis,  to  primary  vascular    changes.*"     Of  other    forms    of    neuritis 

^  Sorgo:  Zeit.  Min.  Med.,  32,  Supplement. 
^  Mary  Sherwood:  Virchoii^s  Arch.,  123,  i. 
^  Dejerine:  Seviaine  med.,  1891,  p.  177. 

*  Oppenheim  :  "  Ueber  die  Senile  Form  d.  Mult.  Neuritis,"  Berl.  Min.  Woch.,  1893, 
p.  589. 

-  Joffroy  and  Achard :  Arch,  de  Med.  exp.,  1889,  p.  229. 
«  Dutil  and  Lamy :  Ibid.,  1893,  p.  102. 
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meriting  a  special  description,  the  most  important  are  those  due  to  diph- 
theria and  other  fevers,  metallic  poisoning,  beri-beri,  and  leprosy,  all 
of  which  will  be  found  described  under  their  appropriate  headings. 

Peognosis. — From  what  has  been  already  stated  it  will  be  gathered 
that  the  prognosis  is  in  the  majority  of  cases  favorable.  Complete 
recovery  is  the  rule,  but  death  may  occur  from  involvement  of  the 
respiratory  muscles  or  from  pulmonary  complications,  particularly 
pneumonia  or  tuberculosis. 

Sudden  cardiac  failure  sometimes  sets  in,  and  is  usually  associated 
with  degeneration  of  the  heart  muscle,  and  sometimes  of  the  pneu- 
mogastric  nerve. 

Diagnosis. — Multiple  neuritis  may  be  mistaken  for  poliomyelitis 
affecting  two  or  more  limbs,  as  in  both  affections  there  are  pains,  weak- 
ness, and  wasting  of  muscles  and  an  acute  onset.  Where  anassthesia 
is  present  and  pains  persistent  such  an  error  is  not  likely  to  occur,  but 
in  cases  of  neuritis  without  pain  or  anaesthesia  the  distinction  is  less 
easy.  The  history  of  a  cause  such  as  alcohol  or  diphtheria,  and  the 
presence  of  muscular  tenderness,  are  points  indicating  neuritis,  whilst 
poliomyelitis  is  rare  except  in  childhood ;  it  is  less  symmetrical  and 
recovery  is  incomplete. 

Ataxia  Avhen  prominent  may  lead  to  confusion  with  tabes  dorsalis. 
When  associated  with  weakness  of  the  anterior  tibial  muscles  there  is 
no  difficulty  in  pronouncing  the  condition  one  of  neuritis.  There  are, 
hoAvever,  cases  of  neuritis  in  which  ataxia  with  sensory  symptoms  are 
present,  and  an  entire  absence  of  motor  weakness.  True  lightning 
pains,  the  Argyll-Robertson  pupil,  and  bladder  disturbance  are  charac- 
teristic of  tabes,  and  a  high  degree  of  ataxia  is  also  suggestive  of  this 
condition.  An  acute  and  subacute  onset  of  ataxia  suggests  neuritis, 
although  it  by  no  means  excludes  tabes.  Dejerine  and  Sollier^  have 
recorded  a  remarkable  case  of  neuritis  of  fifteen  years'  standing  with 
lightning  pains,  sensory  disturbance,  ataxia,  the  knee  jerks  preserved, 
slight  myosis  with  a  pupil  reacting  slowly  to  light,  and  not  to  accommo- 
dation, in  which  a  diagnosis  of  tabes  with  involvement  of  the  lateral 
columns  was  made.  In  such  an  instance  a  correct  opinion  would  seem 
impossible. 

Confusion  with  acute  or  subacute  myelitis  sometimes  occurs.  The 
features  which  characterize  a  spinal  lesion  are  a  girdle  sensation,  involve- 
ment of  the  bladder  and  rectum,  and  increased  myotatic  irritability  with 
ankle  clonus.  Spasm  of  tlie  muscles  is  again  frequent  in  sjiinal  lesions, 
and  contrasts  strongly  with  the  relaxation  in  neuritis.  The  ])aralysis 
and  sensory  defects  are  more  diffuse  in  spinal  lesions,  many  groups  of 
muscles  being  involved,  as  compared  with  the  special  groups  in  neuritis 
and  the  frequent  localization  of  parsesthesia)  at  the  extremities  of  the 
limbs. 

Treatment. — In  the  treatment  of  multiple  neuritis  it  is  of  the  first 
im])ortance  to  recognize  and  arrest  the  cause.  If  alcohol  is  suspected, 
]>ut  not  admitted,  a  trustworthy  nurse  sliould  be  put  iu  charge  or  the 
])ati('iit  pliiccd  in  liospital.  If  stimulants  are  being  used,  they  must  bo 
withdrawn,  altliough  in  cases  Avith  a  weak  or  rapid  heart  it  may  be 
advisable  to  do  so  gradually  and  substitute  cardiac  stimulants,  such  as 

1  DC^jerine  and  Sollier :  Arch,  de  Med.  cxp.,  1889,  p.  251. 
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digitalis,  strophanthus,  or  strychnine.  In  all  bnt  very  slight  cases  abso- 
lute rest  in  bed  is  essential.  The  morbid  process  is  probably  intensified 
by  movements,  and  any  exposure  is  apt  to  cause  exacerbations  in  the  dis- 
ease. To  relieve  the  pains  hot  fomentations  are  very  useful,  but  care 
must  be  exercised  when  marked  anaesthesia  is  present  to  avoid  blistering 
the  limbs,  as  the  nutritive  functions  are  at  a  very  low  ebb.  If  the 
patient  can  bear  the  manipulation,  a  warm  bath  daily  for  fifteen  to 
twenty  minutes  gives  great  relief.  In  less  severe  cases  the  aifected  parts 
may  be  wrapped  in  cotton  wool.  The  various  drugs  used  to  relieve 
pain  are  often  required.  Morphine  hypodermically  is  the  most  effica- 
cious, but  five  grains  of  phenacetine  or  ten  of  antipyrine  are  sometimes 
sufficient.  With  a  weak  heart,  however,  the  coal-tar  preparations  must 
be  used  with  caution. 

Atropine  gr.  y|-Q-  to  -^^  and  cocaine  gr.  \  hypodermically  are  also 
recommended  ;  also  cannabis  indica  in  pill  form,  gr.  1  to  \.  (See  Neur- 
itis, p.  28). 

It  is  of  much  importance  to  prevent  contractures  and  false  positions. 
The  foot  should  be  supported  by  a  heavy  sandbag  or  a  suitable  splint, 
and  the  knees  and  hips  should  be  kept  straight.  If  contractures  occur, 
it  is  seldom  necessary  to  divide  tendons  for  their  relief,  as  with  manipu- 
lations and  use  they  usually  recover.  Drugs  have  no  specific  influence 
on  the  morbid  })rocess  in  the  nerves.  Strychnine  and  arsenic  are  com- 
monly recommended,  but  the  latter  must  be  used  cautiously,  inasmuch 
as  even  moderate  doses  have  been  known  to  produce  the  disease.  Any 
benefit  derived  from  such  remedies  is  probably  through  their  action  as 
general  tonics.  Mercury  is  of  no  use  in  parenchymatous  neuritis,  but 
iodide  of  potassium  is  said  to  be  of  value  in  sensory  forms  of  the  disease, 
and  it  also  proves  of  undoubted  benefit  in  the  neuritis  of  chronic  metal- 
lic poisoning. 

In  cases  due  to  cold,  salicylate  of  soda  is  advised,  and  if  there  is  any 
malarial  influence,  quinine  should  be  freely  given. 

General  tonics,  such  as  iron  and  cod-liver  oil,  with  a  carefully  regu- 
lated diet,  are  important. 

Massage  and  electricity  are  both  measures  of  much  use  when  prop- 
erly applied,  particularly  in  the  later  stages  of  the  disease.  During  the 
acute  stage  it  is  essential  that  neither  of  these  measures  should  be  used 
in  such  a  way  as  to  produce  pain.  A  weak  galvanic  current  is  also  of 
some  use  in  relieving  pain,  the  positive  pole  being  passed  over  the  painful 
nerves  and  muscles.  After  the  acute  stage  is  passed  both  measures  may 
be  used  freely  to  maintain  the  nutrition  of  the  muscles.  The  galvanic 
current  used  should  be  just  sufficient  to  produce  contraction  of  the  muscles. 

The  faradic  current  is  useful  in  combating  various  parsesthesise,  and 
is  also  valuable  in  slight  cases  when  it  evokes  muscular  contraction. 


TUMORS  OF  NERVES,  OR  NEUROMATA. 

Definition, — Tumors  in  connection  Avith  nerves  are  spoken  of  as 
neuromata.  When  made  up  of  nerve  fibres  they  are  termed  true  neur- 
omata :  it  is,  however,  much  more  common  to  find  these  growths  com- 


36  DISEASES   OF  THE  PERIPHERAL  NERVES. 

posed  of  fibrous,  myxomatous,  or  sarcomatous  tissue,  -svlien  they  are 
termed  false  neuromata.  Tlie  true  neuromata  may  contain  medullated 
or  non-mcdu Hated  fibres,  and  in  a  very  few  instances  nerve  cells  have 
been  present. 

In  syphilis  and  leprosy  there  are  specific  growths  in  connection  with 
nerves,  and  in  the  latter  they  often  constitute  some  of  the  cardinal 
features  of  the  disease. 

Single  neuroma  is  commonly  found  in  connection  with  the  stumps 
of  nerves  in  amputated  limbs  ;  any  injury  of  a  nerve  is  also  a  well-recog- 
nized cause.     Several  tumors  sometimes  exist  on  a  single  nerve. 

SYMPTO]\rs. — The  chief  symptom  is  severe  pain,  situated  both  in  the 
neighborhood  of  the  growth  and  reflected  along  the  affected  nerve  trunk. 
As  the  nerve  fibres  are  seldom  destroyed,  paralysis  and  anaesthesia  are 
rare.  The  tumors,  which  vary  in  size  from  a  pea  to  a  large  growth,  are 
often  exquisitely  tender  to  touch,  and  pressure  has  been  known  to  pro- 
duce spasm  of  the  muscles  supplied  by  the  affected  nerve.  A  few  in- 
stances are  recorded  of  growths  of  one  of  the  spinal  roots^  proving  fatal 
by  pressure  on  the  cord. 

Diagnosis. — The  diagnosis  is  readily  made  when  a  growth  lies  in 
connection  with  a  superficial  nerve,  particularly  when  associated  with 
violent  pain,  either  spontaneous  or  induced  by  pressure,  along  the  course 
of  the  nerve.  AVhen  deep  seated,  a  neuroma  is  usually  indistinguishable 
from  various  other  forms  of  irritation  or  neuritis. 

Treatment. — Removal  is  usually  followed  by  relief.  The  growth 
can  generally  be  dissected  away  from  the  nerve,  but  in  some  instances 
it  has  been  found  necessary  to  excise  a  portion  of  nerve  and  suture 
the  ends. 

Multiple  neuromata  are  frequently  congenital  or  appear  in  early 
life,  but  they  may  commence  at  any  age.  Prudden  ^  in  a  valuable  paper 
has  shown  that  the  disease  is  three  times  more  common  in  males  than 
females.  The  affection  is  hereditary  in  a  few  instances,  or  brothers^ 
may  be  affected.  Occasionally  its  subjects  are  members  of  a  neuro- 
pathic family  or  are  themselves  weak-minded,  idiots,  or  cretins.  The 
sexual  organs  have  been  imperfect  in  some  instances,  and  several  cases 
have  been  associated  with  molluscum  fibrosum  or  elephantiasis.^ 

Pathological  Anatomy. — Multiple  neuromata  vary  in  size  from 
minute  nodules  to  growths  the  size  of  a  child's  head.  They  are  often 
present  in  enormous  numbers,  and  may  be  in  connection  with  almost 
any  nerve  in  the  body.  The  cranial  nerves  are  sometimes  attacked 
within  the  skull,  and  the  growths  have  caused  symptoms  of  cerebral 
tumor.  Usually,  however,  these  nerves  are  involved  outside  the  skull, 
and  extensive  growths  extending  over  long  areas  of  nerve  have  been 
observed  on  the  pneumogastric,  hypoglossal,  and  other  cranial  nerves. 

The  spinal  nerves  may  suffer  in  all  parts  of  the  body,  great  numbers 
of  tumors  often  lying  in  connection  with  a  single  nerve,  and  large 
growths  ]>eing  attached  to  the  limb  ])lexuses.  The  sympathetic  and 
visceral   nerves  are  also  attacked,   but  less  fre(|uently. 

^  Cases  quoted  by  Bowlljy  :   Injuries  (iiid  Discdars  of  Nerves. 
'^  I'niddeii:    Am.  Jonrn.  Med.  Sri.,  vol.  Ixxx.,  1880. 
^  Generiseh  :    Virchon<'.'i  Arch.,  xlix.  p.  15. 
*  Payne :   Traii.s.  of  Pulh.  Soc,  vol.  xxxviii. 


TUMORS  OF  NERVES,    OR  NEUROMATA.  37 

Painful  subcutaneous  tubercles  containing  nerve  fibres  and  represent- 
ing neuromata  of  the  cutaneous  nerves  are  sometimes  associated  with 
neuromata  of  the  nerve  trunks  or  they  may  occur  alone.  A  good 
example  of  the  former  has  recently  been  recorded  by  Reynolds.'  The 
large  growths  are  sometimes  made  up  of  a  multitude  of  smaller  ones. 

In  most  instances  the  tumors  are  fibromata  ;  less  often  they  are  of  a 
myxo-fibromatous  or  sarcomatous  nature.  Cysts  of  considoral>le  size 
may  occur  in  connection  with  the  larger  tumors.  It  is  sometimes  pos- 
sible to  separate  the  nerves  from  the  growths  by  dissection,  and  in  some 
instances  the  fibres  of  the  nerve  pass  uninjured  through  the  growth ; 
usually,  however,  they  are  damaged  by  compression.  It  is  questionable 
whether  there  is  ever  any  actual  proliferation  of  nerve  tissue  :  as  Rey- 
nolds points  out,  it  is  an  extremely  difficult  matter  to  count  the  fibres  in 
any  given  section,  especially  when  separated  and  altered  by  the  new 
growth. 

Symptoms. — In  a  considerable  number  of  cases  (12  out  of  26  of 
Prudden's  series)  no  symptoms  are  observed  apart  from  the  presence  of 
tumors.  Pain,  sometimes  of  an  exceedingly  severe  character,  either 
spontaneous  and  occurring  in  paroxysms  or  induced  by  pressure,  oc- 
curred in  half  of  the  same  series  of  cases.  Anaesthesia,  however,  is 
rare.     Motor  paralysis  and  trophic  disturbances  occasionally  occur. 

The  tumors  are  sometimes  felt  as  knobbed  cords  Ivino;  alons:  the 
course  of  nerve  trunks,  or  single  tumors  can  occasionally  be  felt  in  con- 
nection with  superficial  nerves  like  the  ulnar.  Large  growths  are  usu- 
ally connected  with  the  brachial,  lumbar,  or  sacral  plexuses. 

In  addition  to  the  deeper-seated  growths  of  the  nerves,  numerous 
small  sessile  growths,  sometimes  very  sensitive  to  pressure,  are  often 
found  in  the  subcutaneous  tissues.  In  a  case  recorded  by  Duhring^ 
elevated  cutaneous  nodules  gradually  developed  about  the  shoulder  and 
arm  of  a  man  set.  sixty,  and  were  associated  with  violent  paroxysms  of 
pain  in  the  arm,  always  increased  by  cold. 

Death  usually  follows  from  intercurrent  disease,  and  in  quite  a 
number  of  instances  has  occurred  rapidly  from  severe  diarrhcea  and 
vomiting.  Although  the  growths  may  exist  for  many  years,  these 
patients  often  die  before  attaining  middle  life. 

Diagnosis. — In  many  cases  the  absence  of  symptoms  renders  the 
condition  obscure.  The  presence  of  multiple  growths  in  the  course  of 
a  nerve  trunk,  especially  with  signs  of  interference  with  its  function  or 
severe  pain,  would  suggest  neuromata.  Sarcomatous  subcutaneous 
nodules  closely  resemble  cutaneous  neuromata,  but  this  affection  runs  a 
much  more  rapid  course.  The  association  of  molluscum  fibrosum,  ele- 
phantiasis, or  of  the  neuropathic  indications  referred  to  above  would 
support  a  diagnosis  of  neuromata. 

Treatment. — No  known  treatment  is  known  to  influence  this  con- 
dition. In  Duhring's  case  division  of  the  plexus  relieved  the  pain  for 
several  years. 

Plexiform  Neuromata. — These  growths  are  composed  of  nerve 
fibres,  and  are  therefore  true  neuromata.  The  statement  made  about 
multiple  neuromata  in  regard  to  fiimily  and  hereditary  predisposition 

^  Reynolds:  Medical  Chronicle,  Dec,  1896. 

^  Duhring :  Am.  Joiuii.  Med.  Sci.,  vols.  Ixvi.,  Ixviii.,  Ixxxii. 


38  DISEASES   OF  THE  PEBIPHEBAL  NERVES. 

applies  also  to  this  condition.  They  are  noticed  in  early  life,  and  some 
are  probably  congenital. 

Symptoms. — These  tumors  occur  especially  about  the  forehead, 
temple,  or  neck,  and  form  soft  growths  in  which  cords  and  nodules  are 
sometimes  felt.  The  skin  covering  them  is  unaltered,  and  apart  from 
the  disfigurement  they  rarely  cause  symptoms. 

Treatment. — The  growths  have  been  excised  to  remove  deformity. 
Recurrence  took  place  in  a  case  reported  by  Labbe. 


DISEASES  OP  THE  CRANIAL  NERVES. 

Diseases  of  the  Olfactory  Nerve. 

Loss  of  the  sense  of  smell  is  much  more  frequently  due  to  local 
disease  of  the  nasal  mucosa  than  to  actual  lesions  of  the  olfactory  nerve. 
Trophic  changes  resulting  from  disease  of  the  fifth  nerve  also  lead  to 
diminution  or  loss  of  the  sense  of  smell. 

The  olfactory  bulbs  may  be  damaged  by  tumors  in  the  anterior  fossa 
of  the  skull  and  by  syphilitic  or  other  lesions  in  this  locality.  In 
hydrocephalus  they  may  suffer  from  pressure.  Falls  on  the  back  of 
the  head  have  repeatedly  caused  loss  of  smell,  owing  probably  to  the 
delicate  nerve  filaments  being  torn  from  the  bulbs,  whilst  fractures  or 
penetrating  wounds  have  also  produced  the  same  result.  Tabes  is 
seldom  accompanied  by  anosmia.  It  has  been  suggested  that  a  cerebral 
tumor  sometimes  sets  up  a  neuritis  comparable  to  that  seen  in  the  optic 
nerve,  so  that  loss  of  smell  has  of  itself  no  localizing  value.  Powerful 
olfactory  stimuli,  such  as  offensive  smells,  are  said  to  sometimes  pro- 
duce permanent  loss  of  smell.  A  few  cases  are  recorded  in  which  the 
loss  of  smell  was  congenital. 

Not  only  is  the  sense  of  smell  lost  in  disease  of  the  olfactory  bulb, 
but  also  the  perception  of  flavors,  so  that  patients  complain  of  losing 
taste.  In  testing  smell,  volatile  substances  like  camphor  or  asafoetida 
should  be  used ;  ammonia  stimulates  the  fifth  nerve,  and  thus  cannot 
be  employed. 

In  rare  cases  of  central  disease  anosmia  is  sometimes  present,  and 
the  centre  is  supposed  to  be  in  the  uncinate  gyrus. 

TreatiMENT. — The  treatment  of  anosmia  depends  on  the  cause. 
When  due  to  nerve  disease  it  is  unsatisfactory  unless  syphilis  is  the 
causal  agent.  Strychnine  may  be  tried,  and  is  known  experimentally 
to  stimulate  the  nerve. 


DISEASES  OF  THE  OPTIC  NERVE. 

The  Optic  Nerve. 
In  this  section  we  can  only  deal  with  certain  aflPcctions  of  the  nerve 
of  special  interest  to  the  physician. 

The  fibres  from   each  ojitic  nerve  ])ass  back  to  the  chiasm,  where  a 
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partial  decussation  takes  place.  The  fibres  passing  to  the  optic  tract  are 
derived  from  the  temporal  side  of  the  retina  of  the  same  eye  and  the 
nasal  half  of  the  opposite  eye  ;  the  fibres  from  the  nasal  portion  of 
each  retina  are  placed  toward  the  centre,  whilst  those  from  the  temporal 
portion  are  situated  at  the  periphery  of  the  chiasm.  A  reference  to  the 
diagram  will  render  this  arrangement  clear.     The  optic  tracts  pass  to 

Fig.  1. 


Optic  Tracts 


<^Lateral  Corpus  Geniculatujn 

Corpora  Quadrigeminc 


Occipital 
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Diagram  of  optic  nerve  and  visual  tract  (Oberstein). 

the  nuclei  in  the  posterior  part  of  the  optic  thalami,  and  thence  to  the 
occipital  cortex. 

Etiology. — Disease  may  attack  separately  the  optic  nerve,  chiasm, 
or  tract.  These  parts  may  all  be  damaged  by  tumors,  which  is  by  fiir 
the  most  frequent  cause,  or  by  meningitis,  syphilitic  lesions,  or  hem- 
orrhage. 

The  nerve  may  suffer  from  disease  at  the  back  of  the  orbit  or  within 
the  skull.  Rheumatic  neuritis  following  exposure,  sometimes  associated 
with  neuritis  of  other  cranial  nerves,  is  a  rare  affection. 

Unilateral  blindness  sometimes  follows  severe  head  injuries,  and  is 
probably  due  to  laceration  or  hemorrhage. 

The  chiasm  often  suffers  in  tumors  of  the  pituitary  body  and  in  the 
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enlargement  of  this  structiuT  in  acromegaly.  Lying  on  the  floor  of  the 
third  ventricle,  it  has  been  compressed  in  cases  of  hydrocephahis. 

Optic  nenritis  is  almost  always  a  symptom  of  other  grave  disease, 
being  especially  common   with  cerebral  tumor  or  abscess. 

Symptoms. — 1.  Disease  of  an  optic  nerve,  if  complete,  causes  blind- 
ness on  the  same  side.  The  pupillary  reaction  is  absent,  but  contrac- 
tion can  be  brought  about  by  throwing  a  light  on  the  healthy  eye. 
AVithin  a  few  weeks  optic  atrophy  is  detected  by  the  ophthalmo- 
scope. 

In  cases  of  partial  damage  to  the  nerve  there  are  scotomata  or  nar- 
rowing of  the  field  of  vision. 

2.  Disease  of  the  optic  chiasm,  when  complete,  causes  blindness  of 
both  eyes  and  complete  loss  of  the  pupil  reflexes  to  light.  It  is,  how- 
ever, more  common  to  find  temporal  hemianopia  or  blindness  of  the 
temporal  half  of  each  field  of  vision.  This  symptom  is  qnite  charac- 
teristic of  lesions  of  the  chiasm. 

Total  blindness  in  one  eye,  with  temporal  hemianopia  of  the  opposite 
side,  is  sometimes  found,  and  indicates  an  extension  of  the  lesion  to  the 
lateral  portion  of  the  chiasm  or  to  the  optic  tract  or  nerve,  so  as  to 
involve  all  the  fibres  passing  to  the  eye  of  the  same  side. 

An  extremely  rare  symptom  of  the  disease  of  the  chiasm  is  nasal 
hemianopia.  It  can  only  result  from  lesions  of  each  side  of  the  chiasm. 
Gowers  refers  to  a  case  of  tabetic  atrophy  in  Avhich  this  sign  was 
present. 

3.  Optic  Tract. — Lesions  in  this  situation  are  accompanied  by 
hemianopia  on  the  side  opposite  the  lesion. 

Diagnosis. — Lateral  hemianopia  is  occasionally  met  with  as  a 
transient  symptom  of  migraine,  and  it  is  also  said  to  occur  as  a  rare 
symptom  of  hysteria.  In  the  vast  majority  of  cases  it  is,  however,  due 
to  organic  affections,  and  its  presence  should  be  looked  for  in  all  cases 
of  chronic  cerebral  disease. 

The  visual  fibres  of  the  optic  nerve  pass  to  the  pulvinar  or  posterior 
part  of  the  optic  thalamus,  and  thence  radiate  to  the  occipital  cortex. 
Lateral  hemiano})ia  may  result  from  disease  in  any  part  of  this  tract. 
With  lesions  in  the  optic  thalamus  there  is  frequently  hemiantTcsthesia 
owing  to  the  proximity  of  the  posterior  limb  of  the  internal  capsule. 
Lesions  in  the  cortex  or  subcortical  region  of  the  occipital  lobe  are  often 
associated  with  sensory  aphasia,  particularly  word-blindness. 

The  ]iupillary  reaction  to  light  aifords  important  indication  of  the 
site  of  the  disease.  This  test  is  known  as  Wernicke'' s  hcmianopic  pupil- 
lary reaction.  Contraction  of  the  pupil  to  light  depends  on  the  integrity 
of  the  optic  nerve  of  the  centre  in  the  geniculate  bodies  and  of  the 
fibres  of  the  third  nerve  passing  to  the  iris.  If  a  light  is  thrown  from 
one  side  on  the  blind  portion  of  the  retina  and  contraction  takes  place, 
we  are  justified  in  assuming  that  this  reflex  arc  is  intact,  and  that  the 
lesion  is  situated  higher  up,  eith(>r  in  the  optic  radiation  or  occipital 
cortex.  u\n  absence  of  contraction  would  ])()iut  to  a  lesion  of  the  reflex 
arc.  The  test  is,  however,  somewhat  difficult  to  carry  out,  and  not 
always  satisfactory. 

Treatment. — Syphilitic  lesions  are  alone  amenable  to  treatment.  In 
cases  of  doubtful  origin  a  course  of  antisy])hilitic  treatment  is  advisable. 
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Etiology, — Optic  neuritis  is  in  rare  instances  due  to  exposure  to 
cold  and  wet,  either  alone  or  associated  with  neuritis  of  other  cranial  or 
even  limb  nerves.  According  to  Zimmermann,  this  rheumatic  form  is 
monocular. 

The  great  majority  of  cases  are,  however,  symptomatic  of  coarse  cere- 
bral disease,  more  particularly  of  tumor.  Tumors  of  any  part  of  the 
brain  may  induce  optic  neuritis,  and  that  it  is  independent  of  the  size 
of  the  growth  is  shown  by  the  fact  that,  on  the  one  hand,  very  small 
growths  may  be  associated  with  intense  neuritis,  and  on  the  other,  large 
growths  may  occur  without  it. 

According  to  both  Gowers  and  Bramwell,  optic  neuritis  occurs  in 
about  80  per  cent,  of  cerebral  tumors.  Cerebellar  growths  are  most 
commonly  associated  with  it,  and  after  these,  growths  situated  in  the 
motor  cortex.  The  frequency  of  syphilitic  gummata  or  meningitis  as  a 
cause  of  neuritis  is  well  recognized,  and  must  be  carefully  borne  in 
mind. 

After  tumor,  meningitis  is  the  most  common  cause  of  neuritis,  but  it 
usually  develops  after  other  unequivocal  signs,  and  consequently  is  of 
only  occasional  value  in  diagnosis.  Abscess  of  the  brain,  again,  is  an 
occasional  cause,  but  the  disease  is  so  rapid  that  it  often  proves  fatal 
before  sufficient  time  has  elapsed  for  the  occurrence  of  neuritis. 

Multiple  neuritis,  myelitis,  chorea,  and  chlorosis  are  in  rare  instances 
accompanied  by  optic  neuritis. 

Infectious  diseases,  especially  typhoid,  scarlatina,  measles,  and  influ- 
enza, are  in  exceptional  cases  followed  by  neuritis,  and  Panas  has  de- 
scribed two  cases  in  which  it  came  on  during  chronic  gonorrhoea.  In 
lead-poisoning  and  in  the  excessive  use  of  tobacco  or  alcohol  neuritis 
is  occasionally  set  up. 

Neuro-retinitis  is  often  present  in  the  advanced  stages  of  Bright's  dis- 
ease, and  occurs  in  diabetes  and  leucseraia. 

Suppression  or  other  disturbance  of  the  menstrual  function  has  pre- 
ceded severe  optic  neuritis. 

Several  cases  of  the  disease  occasionally  occur  in  members  of  a  family, 
usually,  however,  sparing  the  female  members. 

Pathological  Anatomy. — Microscopically,  the  trunk  of  the  nerve 
shows  an  interstitial  neuritis.  At  the  papilla  the  swelling  and  infiltra- 
tion are  most  marked,  due  probably  to  its  looser  structure  favoring  exuda- 
tion. Elschnig^  in  a  recent  careful  study  of  the  subject  found  that  signs  of 
inflammation  of  the  nerve  trunk  were  present  in  all  cases  wdiere  the 
ophthalmoscope  had  revealed  neuritis  during  life,  and  in  some  cases  the 
nerve  trunk  was  affected  without  papillitis. 

In  the  condition  known  as  choked  disk,  the  most  extreme  form  of 
optic  neuritis,  an  cedema  is  superadded  to  signs  of  inflammation. 

The  pathogeny  of  optic  neuritis  has  given  rise  to  much  discussion. 
The  old  view,  that  it  is  due  to  increased  intracranial  pressure,  is  now 
almost  altogether  abandoned.  The  facts  that  it  does  not  occur  in  cere- 
bral hemorrhage,  and  that  a  small  growth  is  just  as  apt  to  induce  it  as 
a  large  one,  are  strongly  against  the  pressure  theory.     Parinaud's  vieAV, 

1  Elschnig  :   Grae/e's  Arch.,  1895,  vol.  xli. 
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that  a  primary  oedema  occurs  from  pressure  followed  by  inflammatory 
changes,  is  apparently  refuted  by  the  careful  anatomical  observations  of 
Elschnig  already  referred  to. 

Recent  observations  tend  to  show  that  optic  neuritis  is  due  to  certain 
toxic  substances  in  the  blood  or  in  the  cerebro-spinal  fluid.  Cases  fol- 
lowing fevers  or  due  to  poisonous  agents,  such  as  lead,  point  strongly  to 
a  toxic  origin,  and  in  meningitis  or  abscess  bacterial  poisons  may  also  be 
supposed  to  play  an  important  part  in  its  production.  Other  nerves  are 
so  frequently  affected  by  such  agents  that  it  is  not  surprising  that  the 
optic  should  also  be  vulnerable. 

The  difliculty  of  this  theory  is  to  account  for  the  great  frequency  of 
neuritis  in  cases  of  tumor.  The  very  frequent  occurrence  of  inflamma- 
tory changes  in  the  neighborhood  of  tumors,  either  in  the  brain  sub- 
stance or  meninges,  supplies,  however,  a  source  for  toxic  substances,  and 
again,  as  Deutschmann  and  Leber  believe,  irritating  substances  produced 
in  the  abnormal  tissue  growth  may  perhaps  act  as  exciters  of  inflamma- 
tion. In  meningitis  the  direct  extension  of  inflammation  to  the  optic 
nerve  doubtless  plays  an  important  part,  but  that  this  is  not  essential  is 
shown  in  cases  of  toxic  neuritis  without  the  intervention  of  meningitis. 

The  fact  that  trephining,  with  or  without  the  removal  of  a  tumor, 
often  relieves  optic  neuritis  does  not  militate  against  the  view  adopted 
that  the  changes  are  due  to  toxic  substances,  as  these  would  drain  off 
with  the  cerebro-spinal  fluid  after  operation. 

Symptoms. — In  the  early  stages,  even  of  intense  neuritis,  symptoms 
may  be  entirely  absent,  and  reliance  must  be  placed  on  the  ophthalmo- 
scopic examination. 

The  disk  becomes  slightly  hypersemic  and  blurred  at  its  margin,  and 
the  central  vein  slightly  dilated.  In  extreme  instances  (choked  disk) 
the  disk  is  much  swollen,  enlarged,  and  the  edges  are  ill  defined  and 
striated.  The  central  vein  is  greatly  dilated  and  the  arteries  contracted. 
In  a  few  cases  there  are  hemorrhages  and  small  white  spots  in  the  retina 
or  about  the  macula,  rendering  the  appearance  precisely  that  of  albumi- 
nuric or  diabetic  retinitis. 

Although  usually  bilateral,  neuritis  of  a  single  eye  may  occur  in  cases 
of  cerebral  disease ;  it  is  common  to  find  the  affection  more  advanced 
on  one  or  other  side. 

Vision  may  be  little  affected  or  the  field  may  be  somewhat  contracted. 
In  other  cases  there  may  be  only  perception  of  light,  depending  on  the 
damage  to  the  nerve  fibres  themselves. 

In  retrobulbar  neuritis  inflammatory  changes  in  the  nerve  trunk  may 
be  present  to  such  an  extent  as  to  seriously  interfere  with  vision,  and 
yet  changes  in  the  disk  may  be  slight  or  absent.  The  most  character- 
istic symptom  is  a  central  scotoma  at  or  near  the  fixing  point  for  green. 
It  may  be  readily  tested  by  holding  up  a  small  green  object  before  tlie 
eye,  and  is  seen  in  its  most  typical  form  in  tobacco  amblyopia. 

PiiOCJNOSis. — High  degrees  of  neuritis  only  too  often  pass  on  to 
atrophy  and  l)lindness.  Slighter  cases  may  recover,  but  very  frequently 
leave  some  loss  of  vision. 

Treatment. — In  all  cases  the  treatment  of  the  cause  is  of  the  first 
importance.  Unfortunately,  many  of  these  are  of  so  grave  a  nature  as 
to  ])reclude  any  ]io])e  of  benefit. 
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Toxic  agents,  such  as  tobacco  and  alcoliol,  should  he  forbidden.  If 
there  is  evidence  of  syphilis,  inunctions  of  mercury,  followed  by  iodide 
of  potassium,  should  be  used ;  and,  indeed,  it  is  very  common  to  adopt 
this  treatment  in  all  cases  not  due  to  acute  cerebral  disease. 


OPTIC    ATROPHY. 


Etiology. — Optic  atrophy  may  be  either  primary  or  result  from 
neuritis.  The  former  is  most  commonly  seen  in  tabes,  but  also  occurs 
in  insular  sclerosis  and  general  paralysis.  It  is  not  uncommon  to  find 
cases  apart  from  any  obvious  cause  or  in  certain  obscure  nervous 
diseases,  and  it  also  occurs  in  rare  instances  in  several  members  of  a 
family.  It  has  been  attributed  to  cold,  sexual  excesses,  alcohol,  lead, 
and  specific  fevers. 

Symptoms. — In  primary  atrophy  the  disk  has  a  grayish  appearance, 
the  edges  are  sharply  defined,  and  the  vessels  present  no  marked  change. 
In  cases  following  neuritis  the  disk  is  white  and  the  arteries  small.  It 
is,  however,  not  always  possible  to  distinguish  the  two  forms. 

Loss  of  sight  is  proportionate  to  the  atrophy.  Complete  blindness 
or  mere  perception  of  light  is  present  in  advanced  cases.  In  less  severe 
cases  the  field  of  vision  is  contracted,  often  in  an  irregular  manner,  and 
showing  sharp  angles  in  a  perimetric  tracing ;  the  acuity  of  vision  is 
also  diminished  and  color-blindness  is  very  frequent.  Occasionally  a 
central  scotoma  with  eccentric  defects  of  the  field  of  vision  occurs 
early. 

Peognosis. — The  outlook  is  bad  in  primary  cases,  usually  advan- 
cing to  complete  blindness  in  one  or  two  years. 

Treatment. — Rest  in  a  dark  room,  iodide  of  potassium,  and  mer- 
cury are  used  in  the  early  stages,  and  later  hypodermics  of  strychnine 
(gr.  xo  to  2V  d^ily)j  ^11^  galvanism.  All  these  measures,  however, 
usually  fail  to  give  any  marked  relief. 
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The  muscles  of  the  eyeball  are  innervated  by  the  third,  fourth,  and 
sixth  nerves. 

The  third  or  motor  oculi  supplies  the  levator  palpebrte  superioris, 
the  superior,  inferior,  and  internal  recti,  the  inferior  oblique,  the  cir- 
cular fibres  of  the  iris,  and  the  ciliary  muscle.  The  fourth  or  patheticus 
is  distributed  to  the  superior  oblique,  and  the  sixth  to  the  external 
rectus. 

Etiology. — Paralysis  of  the  ocular  nerves  results  from  lesions  of 
the  nerve  trunks  or  of  their  nuclei.  Defective  action  may  also  result 
from  disease  in  the  cortex  or  the  fibres  leading  thence  to  the  nuclei. 
In  the  present  section  affections  of  the  nerves  below  the  nuclei  will  be 
alone  considered. 

The  nerves  are  sometimes  injured  by  various  forms  of  traumatism, 
such  as  fractures  of  the  skull  or  i^enetrating  wounds.     Syphilis  is  the 
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most  frequent  cause  of  ocular  paralysis ;  the  lesion  may  be  a  gumma 
of  or  in  the  neighborhood  of  the  nerves,  chronic  meningitis,  or 
periostitis. 

Rheumatic  paralysis  results  from  exposure  to  cold,  and  cases  occur- 
ring without  any  obvious  cause  are  commonly  placed  in  this  class. 

Paralysis  of  one  or  more  of  the  ocular  nerves  is  often  a  symptom 
of  cerebral  disease,  and  is  of  value  in  localizing  the  aifection  at  the 
base  of  the  brain.  Owing  to  its  long  course  the  sixth  nerve  is  very 
apt  to  be  involved. 

Areas  of  softening,  hemorrhage,  or  sclerosis,  cerebral  tumors,  and 
tubercular  meningitis  may  all  produce  paralysis  of  the  ocular  nerves. 
In  such  cases  other  evidence  of  central  disease  is  rarely  lacking. 

Following  diphtheria,  the  ciliary  muscle  is  frequently  paralyzed,  and 
with  it  sometimes  motor  branches  to  the  ocular  muscles,  and  in  rare  cases 
of  multiple  neuritis  these  nerves  sometimes  suffer. 

In  tabes  dorsalis  paralysis,  temporary  or  permanent,  of  an  ocular 
nerve  is  not  uncommon.  The  whole  or  part  of  the  third  nerve  or  any 
of  the  others  may  suffer. 

Combined  palsies  are  not  uncommon,  especially  from  intracranial 
disease.  Lesions  at  the  sphenoidal  fissure,  such  as  aneurysm  of  the  inter- 
nal carotid,  has  been  known  to  affect  all  the  ocular  nerves,  together  with 
the  ophthalmic  nerve. 

Recurring  paralysis  is  a  rare  and  peculiar  form  in  which  symptoms 
like  migraine,  severe  unilateral  headache  and  vomiting,  are  followed  in 
a  day  or  two  by  paralysis  of  the  third,  or  less  seldom  of  the  sixth,  nerve. 
These  attacks  recur  at  intervals  varying  from  a  month  up  to  several 
years.  The  paralysis  lasts  for  a  few  days  or  weeks;  in  frequently  recur- 
ring cases  it  passes  off  rapidly.  It  is  more  common  in  women,  and 
often  begins  in  childhood. 

SYMPTOiis. — There  are  a  series  of  symptoms  which  are  common  to 
paralysis  of  any  ocular  muscle.  There  is  limitation  of  movement  in  the 
line  of  action  of  the  paralyzed  muscle,  and  later  strabismus  from  over- 
action  of  its  unopposed  antagonist.  In  slight  cases  these  deviations 
may  be  so  little  as  to  escape  notice.  The  limitation  of  movement  in  the 
direction  of  the  paralyzed  muscle  is  termed  the  primary  deviation. 
When  an  attempt  is  made  to  fix  an  object  with  the  affected  eye,  the 
healthy  eye  deviates  in  the  same  direction  as  the  line  of  action  of  the 
paralyzed  muscle ;  the  deviation  of  the  sound  eye  is  termed  secondary 
deviation,  and  results  from  the  unduly  strong  nervous  impulses  pass- 
ing down  from  tlie  centre  to  muscles  habitually  acting  together.  Its 
amount  can  be  ascertained  l)y  covering  the  healthy  eye  and  getting  the 
patient  to  fix  witli  the  affected  eye.  If  the  shade  is  now  changed  to  the 
paralyzed  eye,  the  healthy  eye  moves  back  to  its  fixing  point.  This 
secondary  deviation  is  sometimes  a  useful  sign  in  detecting  paralysis 
when  the  primary  deviation  is  slight. 

Another  effecit  of  ])aralysis  is  erroneous  projection.  It  is  manifested 
by  inability  to  toueh  any  given  ol)ject  Avhen  using  the  affected  eye,  the 
finger  j)assing  to  the  same  side  as  the  line  of  action  of  the  ])Mra]yzed 
muscle.  It  is  most  marked  in  using  the  affected  eye  alone,  and  disap- 
pears wh(.'n  it  is  closed.  A  sense  of  giddiness  is  sometimes  associated 
with   erronef)Us  ])n)jfction. 
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Another  important  sign  of  paralysis,  of  much  vahie  in  diagnosis,  is 
diplopia,  or  double  vision.  The  image  seen  by  the  healthy  eye  is  termed 
the  true,  and  that  by  the  diseased  eye  the  false,  image.  In  slight  cases 
the  double  image  is  not  perceived  when  the  eye  is  at  rest,  but  it  becomes 
well  marked  on  attempting  to  put  the  affected  muscle  into  action.  The 
false  image  is  displaced  in  the  line  of  action  of  the  paralyzed  muscle, 
and  the  distance  between  the  images  increases  when  the  eyes  are  directed 
toward  the  paralyzed  muscle.  When  the  false  image  is  on  the  same 
side  as  the  aifected  eye,  it  is  termed  simple  or  homonymous  diplopia, 
and,  if  reversed,  crossed  or  heteronymous  diplopia. 

Paralysis  of  the  Motor  Oculi  or  Third  Nerve. — In  this  condition  all 
the  muscles  of  the  eyeball,  with  the  exception  of  the  superior  oblique  and 
external  rectus,  are  paralyzed.  There  are  drooping  of  the  upper  lid  and 
external  strabismus,  and  the  only  movement  possible  of  the  orbit  is  out- 
ward. Compensatory  action  on  the  part  of  the  frontalis  may  raise  the 
lid  to  a  slight  degree,  but  this  power  varies  in  different  individuals. 

The  circular  muscle  of  the  iris  and  that  of  accommodation  are  also 
paralyzed,  and  in  consequence  the  pupil  is  moderately  dilated  and  fails 
to  respond  to  light,  whilst  near  objects,  such  as  small  print,  can  only 
be  indistinctly  seen.  Isolated  muscles  supplied  by  the  third  are  occa- 
sionally paralyzed,  sometimes  in  peripheral  disease,  as  in  neuritis  after 
diphtheria.  In  central  lesions,  such  as  tumors,  isolated  branches  some- 
times suffer,  especially  that  to  the  levator  palpebrse. 

Bilateral  paralysis  is  rare,  but  may  result  from  disease  situated  in 
the  interpeduncular  space.  As  a  rule,  the  paralysis  of  one  nerve  is  then 
only  partial. 

Paralysis  of  the  Patheticus  or  Fourth  Nerve. — In  this  affection 
there  is  slight  defect  in  movement  of  the  eyeball  down  and  out.  The 
diagnosis  rests  on  the  relative  position  of  the  true  and  false  images. 
Paralysis  of  the  sixth  nerve  is  evidenced  by  limitation  of  the  out- 
ward movement  of  the  eye,  and  later  by  an  internal  strabismus  due  to 
the  unopposed  contraction  of  the  internal  rectus. 

Treatment. — In  cases  where  there  is  any  suspicion  of  syphilis  mer- 
curial inunctions,  followed  by  large  doses  of  iodide  of  potassium,  should 
be  used.  In  tabes  a  true  syphilitic  paralysis  occasionally  occurs,  and  in 
all  tabetic  cases  an  antisyphilitic  treatment  should  be  instituted. 

In  cases  due  to  neuritis,  as  from  cold,  hot  local  applications  are  used 
at  the  onset,  and  blisters  behind  the  ear  or  on  the  occiput  are  strongly 
recommended  by  some  authors.  Iodide  of  potassium,  sometimes  with 
small  doses  of  mercury,  is  also  beneficial.  Strychnine  is  useful  after  the 
acute  stage  has  been  passed.  General  tonics  are  indicated  when  the 
general  health  is  defective.  In  many  cases  treatment  is  of  little  use, 
owing  to  the  cause  being  an  irremediable  organic  cerebral  lesion. 

An  opaque  glass  is  useful  if  diplopia  is  troublesome,  or  the  same  end 
may  be  obtained  by  the  use  of  prisms. 

Spasm  of  the  Ocular  Muscles. — Tonic  spasm  of  the  muscles  is 
common  in  irritating  lesion  of  the  nerves,  especially  tubercular  menin- 
gitis, and  is  occasionally  a  symptom  of  hysteria.  Clonic  spasm  or 
nystagmus  is  seen  in  insular  sclerosis  and  sometimes  in  brain  disease. 
It  also  occurs  in  albinos  and  coal-miners. 
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DISEASES   OF  THE  FIFTH  NERVE,   OR  TRIFACIAL. 

The  fifth  is  the  great  sensory  nerve  of  the  face  and  fore  part  of  the 
scalp.  Of  its  tliree  main  trunks  the  ophthahiiic  supplies  the  orbit  and 
lachrymal  glands,  the  skin  of  the  forehead  and  scalp  as  far  as  the  vertex, 
the  tip  of  the  nose,  and  the  anterior  part  of  the  nasal  mucous  membrane. 
The  superior  maxillary  supplies  the  skin  over  the  malar  bone,  the  root 
of  the  nose,  the  infraorbital  region,  and  the  upper  lip,  also  the  greater 
part  of  the  nasal  mucous  membrane,  the  palate,  the  upper  part  of  the 
pharynx,  and  the  upper  teeth.  The  inferior  maxillary  division  is  dis- 
tributed to  the  skin  of  the  temple,  lower  lip,  and  chin,  and  parts  of  the 
ear  and  external  auditory  meatus^  and  also  the  lower  teeth  and  the 
mucous  membrane  of  the  mouth  and  tongue. 

The  motor  division  of  the  nerve  supplies  the  muscles  of  mastication, 
the  masseter,  two  pterygoids,  and  the  temporal. 

Paralysis. — The  whole  nerve  may  be  aifected  or  any  of  its  main 
trunks.  Owing  to  its  deep  position,  it  seldom  suffers  from  primary 
neuritis  or  from  cold  like  the  facial,  and  it  is  only  damaged  by  deep 
penetrating  injuries,  especially  bullet  wounds. 

The  whole  nerve  may  be  involved  by  coarse  lesions  of  the  pons,  such 
as  softening  or  tumor,  or  by  disease  in  the  middle  or  posterior  fossse  at 
the  base  of  the  skull,  such  as  chronic  meningitis  or  bone  disease,  and  the 
possibility  of  such  lesions  being  due  to  syphilis  must  ahvays  be  borne  in 
mind. 

Of  the  separate  divisions  of  the  nerve,  the  first  is  sometimes  involved 
by  aneurysms  of  the  carotid  or  by  orbital  growths,  and  the  second  and 
third  may  be  damaged  in  the  spheno-maxillary  region  by  parotid  tumors 
or  bone  disease. 

The  motor  portion  of  the  nerve  is  in  rare  instances  aflPected  in  tabes, 
poliomyelitis,  and  bulbar  paralysis  :  it  is  probable  that  the  lesion  is 
nuclear  in  such  cases. 

Sensory  Symptoms. — The  most  prominent  and  distressing  symptom 
is  severe  pain  in  the  area  of  distribution  of  the  nerve,  more  or  less  con- 
stant in  character,  and  sooner  or  later  accompanied  by  diminished  sensa- 
tion or  anaesthesia,  or  in  the  irritative  stage  by  hypersesthesia. 

Anaesthesia  is  quite  characteristic,  and  may  come  on  without  pain, 
but  more  commonly  both  pain  and  loss  of  sensation  exist  together.  The 
various  mucous  membranes  share  in  the  loss  of  sensation.  The  con- 
junctiva and  cornea  are  insensitive,  and  may  be  touched  without  pro- 
ducing the  usual  reflex.  The  nasal  mucous  membrane  no  longer  re- 
sponds to  painful  stimuli,  such  as  ammonia  vapor,  and  later  the  sense 
of  smell  is  defective  or  lost,  owing  to  diminished  secretion  and  dryness 
in  the  membrane.  The  mouth,  hard  and  soft  palate,  and  the  tongue  are 
also  insensitive  as  far  as  the  middle  line. 

In  some  cases,  but  not  invarial)ly,  taste  has  been  lost  on  the  tongue 
and  ])alate  of  the  affected  side.  It  is  not  known  whetlier  flic  variations 
which  occur  arc  due  to  individual  diircrencos  of  distribution  or  to  in- 
stances of  partial  disease  of  the  nerve  in  the  ])()ns. 

Vasomotor  (;hanges  an;  rare,  })ut  trophic  affections  are  not  imcom- 
mon.  The  most  important  is  inflammation  of  the  cornea,  which  becomes 
opaque  and  tends  to  ulcerate.     Meissner  believes  that  it  is  sjiecially  in 
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irritative  disease  of  the  Gasserian  ganglion  that  such  changes  occur. 
The  secretions  of  the  mucous  membrane  and  of  the  lachrymal  and  sali- 
vary glands  are  diminished. 

Motor  Symptoms. — Paralysis  of  the  muscles  of  the  jaw  is  rendered 
obvious  by  the  absence  of  contraction  of  the  masseter  in  forcibly  closing 
the  mouth.  If  the  lower  teeth  are  protruded  in  front  of  the  upper,  the 
jaw  deviates  toward  the  paralyzed  side,  owing  to  the  action  of  the 
healthy  external  pterygoid.  Food  is  masticated  on  the  healthy  side,  and 
consequently  the  tongue  is  often  furred  on  the  affected  side. 

Later  atrophy  and  flattening  of  the  temporal  and  masseter  muscles 
may  be  observed  in  the  temporal  and  zygomatic  fossae. 

Paralysis  of  the  four  small  muscles  supplied  by  the  nerve  (mylo-hyoid, 
digastric,  tensor  tympani,  and  tensor  palati)  does  not  give  rise  to  any 
obvious  signs. 

Diagnosis. — This  is  easy  when  there  is  distinct  ansesthesia  in  the 
course  of  the  nerve  or  of  one  of  its  trunks,  or  if  the  motor  part  is 
affected. 

The  presence  of  ansesthesia  serves  to  distinguish  the  pain  from  that 
of  neuralgia,  and  again  hypersesthesia,  when  present,  is  more  marked 
and  persistent. 

In  cases  where  the  only  symptom  is  pain  due  to  irritation  of  the 
nerve  the  distinction  from  neuralgia  may  be  uncertain  or  impossible 
until  some  less  equivocal  sign  arises. 

When  possible  the  site  and  nature  of  the  lesion  should  be  deter- 
mined. If  the  pons  is  affected,  there  may  be  paralysis  of  the  limbs  on 
the  opposite  side  or  paralysis  of  the  conjugate  movements  of  the  eyes 
toward  the  diseased  side. 

The  sixth  or  seventh  nerve,  if  paralyzed  with  the  trunk  of  the  fifth, 
points  to  disease  in  the  middle  fossa  of  the  skull,  or  if  the  first  division 
only  is  diseased  with  the  ocular  nerves,  the  lesion  can  be  located  in  the 
sphenoidal  fissure  or  the  back  of  the  orbit. 

It  is  more  difficult,  and  often  impossible,  to  determine  the  pathologi- 
cal nature  of  the  disease.  If  we  can  exclude  lesions  of  the  pons  and 
traumatism,  the  most  probable  cause  of  the  lesion  is  either  syphilis  or 
tumor,  the  latter  being  usually  of  a  malignant  character. 

Treatment. — A  trial  may  be  made  of  iodide  of  potassium  in  doses 
of  10  to  30  grains  thrice  daily,  or  even  in  larger  doses.  If  the  lesion  is 
syphilitic,  relief  will  be  obtained. 

If  pain  is  severe,  morphine  is  the  most  certain  remedy,  although  the 
various  coal-tar  preparations  may  be  tried. 

Galvanism  or  faradism  is  useful  in  combating  various  parsesthesise 
which  are  sometimes  present,  and  these  agents  are  also  used  for  the 
paralyzed  muscles. 

Division  of  the  nerve  or  of  one  of  its  branches  may  prove  serviceable 
in  relieving  pain  in  obstinate  cases,  provided  the  section  can  be  made 
behind  the  lesion.  In  a  case  of  pain  and  ansesthesia  of  the  ophthalmic 
nerve  G.  E.  Armstrong  successfully  divided  this  branch  Mdthin  the  skull, 
with  relief  to  the  symptoms. 

Spasm. — Spasm  in  the  muscles  supplied  by  the  facial  is  common, 
but  the  great  majority  of  cases  do  not  depend  on  disease  of  the  nerve. 
Cases  of  spasm  following  paralysis  have  been  already  referred  to,  and 
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a  few  cases  are  reported  in  Avhich  spasm,  clonic  or  tonic  in  character, 
has  resulted  from  the  pressure  of  tumors  or  aneurysms  on  the  nerve 
trunk  at  the  base  of  the  skull. 
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Facial  Paralysis  ;  Bell's  Paralysis. 

Etiology. — Owing  to  its  exposed  position  and  its  course  through  the 
bony  aqueduct  of  Fallopius,  the  seventh  is  one  of  the  nerves  most 
frequently  paralyzed. 

In  a  large  majority  of  cases  the  affection  is  due  to  neuritis,  often 
termed  "  rheumatic,"  and  traceable  to  direct  exposure  to  cold  or 
draughts,  as  in  sitting  by  an  open  window.  In  many  cases,  however, 
there  is  no  history  of  direct  exposure  to  cold. 

In  purulent  middle-ear  disease,  especially  when  necrosis  or  caries  is 
present,  the  nerve  is  often  involved  by  the  inflammatory  process. 

Fig.  2. 


Course  of  the  facial  nerve,  aiul  its  connection  with  the  fifth  and  glosso-pharyngeal  (Leube). 

Traumatism,  again,  is  responsibk'  for  certain  cases.  In  fractures 
of  the  skull  passing  through  tlic  ])('trous  bone,  tlie  nerve  is  often  crushed 
or  torn.  It  is  occasionally  divided  by  stabs  or  during  surgical  ope- 
rations, esj)ecially  in  the  parotid  region,  and  it  has  been  paralyzed  by 
the  pernicious  practice  of  boxing  the  ears.  In  obstetric  cases  it  is 
occasionally  damaged  by  pressure  of  the  forceps,  and  even  double  paral- 
ysis has  occurred  in  infants  from  this  cause. 
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The  relative  frequency  of  these  causes  may  be  judged  l>y  the  statis- 
tics of  Philip/  who  found  that  72.3  per  cent,  of  his  cases  were  of  a 
rheumatic  nature,  6.2  per  cent,  due  to  ear  disease,  and  5.4  per  cent,  to 
traui^iatism. 

Among  other  causes  may  be  mentioned  tumors  in  the  parotid 
region  and  tumors  or  meningeal  inflammation  at  the  base  of  the 
brain. 

In  multiple  neuritis  one  or  both  facial  nerves  have  been  involved, 
but  only  in  exceptional  instances.  Thus  in  alcoholic  and  diphtheritic 
paralysis  the  facial  is  occasionally  attacked,  and  a  few  instances  are 
recorded  in  multiple  neuritis  after  influenza.  Westphal  has  reported  a 
case  in  which  both  nerves  were  affected  from  this  cause.  Syphilis  plays 
an  occasional  part ;  the  mechanism  through  which  it  operates  may  be  a 
gumma  or  interstitial  neuritis  of  the  nerve  trunk  or  meningitis.  In 
spinal  disease,  especially  tabes,  facial  paralysis  occurs  in  rare  cases. 
Gowers  records  two  cases  of  instantaneous  onset  which  he  regards  as 
due  to  hemorrhage  into  the  Fallopian  canal. 

Apart  from  obstetrical  cases,  the  disease  is  very  rare  in  childhood, 
and  most  commonly  occurs  between  twenty  and  forty. 

That  a  certain  personal  predisposition  to  the  disease  exists  is  shown 
by  the  fact  that  only  a  small  portion  of  individuals  who  are  exposed  to 
draughts  suffer.  Bernhardt  found  in  33  per  cent,  of  cases  an  hereditary 
tendency  or  a  history  of  a  previous  attack. 

It  has  usually  been  assumed  that  facial  paralysis  is  due  to  an  inflam- 
matory exudation  compressing  the  nerve  in  its  bony  canal.  Anatomical 
proof  of  this  is,  however,  wanting,  but  that  such  a  result  is  possible  is 
proved  by  a  case  of  May's,  in  which  a  patient  with  leucocythsemia  was 
affected  by  facial  paralysis  due  to  a  lymphoid  infiltration  of  the  nerve 
in  the  Fallopian  canal. 

In  a  recent  case  quoted  by  Bernhardt  the  patient  died  from  hydro-- 
chloric-acid  poisoning,  and  gave  an  opportunity  of  examining  a  facial 
paralysis  of  eight  weeks'  standing.  There  was  merely  a  degeneration 
of  the  nerve,  but  it  is  obvious  that  an  exudation  might  have  existed  and 
been  absorbed  in  this  time. 

A  recurrence  of  the  disease  is  very  unusal,  but  isolated  instances  of 
three  or  even  four  attacks  are  recorded.  This  immunity  from  second 
attacks  is  indeed  such  a  marked  feature  that  it  has  been  assumed  that 
the  disease  is  due  to  an  infectious  process  conferring  protection  from 
recurrence. 

Symptoms. — The  appearance  of  an  individual  suffering  from  facial 
paralysis  is  extremely  characteristic.  The  affected  side  is  immobile  and 
expressionless.  The  furrows  on  the  forehead  and  face  are  smoother 
than  on  the  healthy  side.  The  labio-nasal  fold  is  shallower ;  the  mouth 
is  drawn  toward  the  healthy  side,  and  its  angle  is  lower  than  in  health. 
These  signs  are  much  less  marked  in  the  young,  in  whom  the  elasticity 
of  the  skin  diminishes  the  deformity  when  the  muscles  are  at  rest. 

Owing  to  paralysis  of  the  orbicularis  palpebrarum,  the  eye  is  open 
and  looks  larger  than  its  fellow,  from  retraction  of  the  lid. 

On  attempting  to  laugh  or  smile  the  affected  side  is  fixed  and  immo- 
bile ;  the  mouth  is  markedly  drawn  to  the  healthy  side,  and  there  is 

^  Philip  :  quoted  by  Bernhardt  in  Xothnagel's  Specielle  Pathologie. 
Vol.  IV.— 4 
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total  inability  to  wrinkle  the  forehead  or  to  close  the  eye,  which  remains 
open  during  sleep.  In  attempting  to  corrugate  the  forehead  the  eye- 
ball turns  up,  owing  to  associated  action  of  the  superior  rectus  and  the 
occipito-frontalis.  The  lips  fail  to  meet  on  the  affected  side,  so  that 
there  is  inability  to  whistle,  to  blow  out  a  candle,  or  to  expectorate  in 
a  straight  line.  Saliva  is  also  apt  to  dribble  from  the  side  of  the  mouth. 
In  drinking  there  is  a  tendency  for  the  fluid  to  escape  from  the  para- 
lyzed side.  The  tears  are  also  apt  to  run  over  on  the  cheek,  leading 
eventually  to  erythema  or  eczema  of  the  skin,  and,  owing  to  paralysis 
of  the  buccinator,  food  collects  between  the  cheek  and  the  gum.  Speech 
is  at  times  slightly  affected  in  pronunciation  of  labial  sounds.  The 
tongue  is  protruded  in  the  median  line,  but  there  may  be  an  apparent 
deviation  owing  to  the  deformity  of  the  mouth.  The  platysma  and  the 
external  muscles  of  the  ear  are  paralyzed,  and  their  lack  of  movement 
can  be  occasionally  demonstrated  in  cases  where  they  are  under  control 
of  the  will. 

When  the  nerve  is  damaged  between  the  geniculate  ganglion  and  the 
origin  of  the  chorda  tympani  taste  is  lost  on  the  anterior  third  of  the 
tongue,  and  this  feature  is  usually  easily  demonstrated.  Judging  from 
the  physiological  function  of  the  chorda,  diminished  secretion  of  saliva 
might  be  anticipated,  but  such  has  not  been  conclusively  proved.  It  is 
often  stated  that  hearing  is  more  acute,  owing  to  paralysis  of  the  stape- 
dius leaving  the  tensor  tympani  free  to  act  and  tighten  the  membrana 
tympani.  In  a  few  cases  an  abnormal  sensitiveness  to  sound,  especially 
the  deeper  tones,  is  present.  The  sense  of  hearing  is,  however,  often 
impaired,  owing  to  disease  of  the  middle  ear,  which  is  the  cause  of  the 
paralysis,  and  again  disease  at  the  base  of  the  skull  may  damage  the 
auditory  nerve.  The  sense  of  smell  may  be  diminished,  owing  to 
weakness  of  the  ala  nasi. 

Paralysis  of  the  palate  and  deviation  of  the  uvula  to  the  healthy  side 
is  said  to  occur  in  disease  above  the  geniculate  ganglion.  It  is  then 
assumed  that  fibres  pass  from  the  geniculate  ganglion  by  the  great  super- 
ficial petrosal  and  Vidian  to  the  spheno-palatine  ganglion,  and  thence 
by  the  descending  palatine  nerves  to  the  palate.  Both  Gowers  and 
Hughlings-Jackson  state  that  they  have  never  seen  paralysis  of  the 
palate  in  isolated  palsy  of  the  seventh. 

It  is  highly  probable  that  the  palate  is  innervated  from  the  spinal 
accessory,  and  it  is  certainly  frequently  paralyzed  by  tumors  or  other 
lesions  at  the  side  of  the  medulla. 

Later  Symptoms. — As  in  all  forms  of  peripheral  paralysis,  muscular 
atrophy  follows  the  nerve  degeneration,  but  owing  to  the  subcutaneous 
fat  this  change  is  not  perceptible  to  the  eye. 

Secondary  contracture  again  occurs  in  severe  cases,  and  comes  on 
several  months  after  the  onset  of  ])aralysis.  The  labio-nasal  fold  is 
in  this  way  often  deeper  than  on  the  paralyzed  side,  so  that  at  the  first 
glance  the  healthy  is  mistaken  for  the  paralyzed  side.  This  impression 
is  corrected  by  putting  the  muscles  into  action,  wlien  the  affected  side, 
althougli  sliowing  a  dee])er  lal)io-nasal  fold,  moves  less  than  its  fellow. 

Spasmodic  twitchings  of  the  jKvrnlyzcd  muscles  is  another  after-effect 
of  facial  ])alsy.  l\'culiar  associated  movements  again  arc  seen — e.  c/. 
if  the  patient  winks  or  closes  the  eye,  a  simultaneous  deviation  of  the 
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angle  of  the  mouth  occurs.  Increase  in  the  reflex  activity  of  the  face, 
showing  itself  by  contractions  or  striking  or  picking  the  skin  of  the 
face,  also  occurs.  All  these  features  are  observed  chiefly  in  severe  cases 
in  which  recovery  is  imperfect. 

Electrical  Reaction. — The  electrical  reactions  of  the  nerve  and 
muscles  in  facial  paralysis  correspond  with  the  reactions  seen  in  nerve 
degeneration  elsewhere. 

In  slight  cases  stimulation  of  the  nerve  with  either  current  shows 
diminished  irritability,  coming  on  usually  toward  the  end  of  the  first 
or  during  the  second  week.  There  is  frequently,  however,  an  increased 
irritability,  lasting  for  a  few  days  to  a  couple  of  weeks,  and  sometimes 
not  followed  by  any  subsequent  fall.  According  to  Erb,  very  slight 
cases  show  no  electrical  changes,  but  careful  examination  usually  reveals 
some  alteration  either  in  the  direction  of  increase  or  decrease  of  nerve 
irritability. 

Corresponding  changes  are  found  in  the  muscles.  There  is  increased 
irritability  to  faradism  depending  on  changes  in  the  terminal  portion  of 
the  nerve,  and  later  diminished  irritability  proportionate  to  that  of  the 
nerve.  With  galvanism,  however,  there  may  be  increased  irritability 
and  qualitative  changes. 

In  severe  cases  the  nerve  irritability  to  both  currents  is  completely 
lost  at  the  end  of  a  fortnight,  whilst  the  muscles  respond  only  to 
galvanism.  They  then  show  the  slow  contracture,  often  with  qualita- 
tive changes,  so  characteristic  of  marked  nerve  degeneration. 

Diagnosis. — Peripheral  paralysis  of  the  facial  must  be  distinguished 
from  paralysis  due  to  disease  of  the  motor  tract  in  the  brain  or  the 
nucleus.  The  former  or  cerebral  paralysis  is  usually  associated  with 
weakness  of  the  arm  and  leg,  and  the  upper  fibres  of  the  nerve  to  the 
forehead  and  eyelid  commonly  escape,  so  that  the  patient  can  wrinkle 
his  forehead  and  close  the  eye.  In  the  early  stages,  however,  of  cerebral 
disease  the  upper  muscles  of  the  face  are  occasionally  involved,  but 
they  recover  more  rapidly,  being  innervated  from  both  hemispheres. 

In  diseases  above  the  nucleus  the  electrical  reactions  are  unaltered, 
or  at  the  most  show  only  a  slight  increase  of  nerve  irritability.  Another 
feature  of  the  cerebral  form  is  that  emotional  movements  are  less  im- 
paired then  voluntary  ones. 

In  nuclear  paralysis  the  orbicularis  oris  escapes,  the  fibres  inner- 
vating this  muscle  arising  from  cells  in  close  proximity  to  those  for  the 
tongue. 

Facial  palsy  with  loss  of  hearing  in  the  absence  of  ear  disease  and 
paralysis  of  the  sixth  nerve  usually  indicates  disease  at  the  base  of  the 
skull,  although  the  latter  nerve  is  sometimes  aflected  by  a  simultaneous 
rheumatic  paralysis.  Loss  of  taste  proves  the  site  of  disease  to  be 
between  the  geniculate  ganglion  and  the  origin  of  the  chorda  just  above 
the  stylo-mastoid  foramen.  The  chorda  escapes  in  lesions  below  the 
exit  of  the  nerve, 

A  purulent  discharge  from  the  ear  usually  indicates  an  aural  origin 
of  the  disease.  In  a  case  recently  under  my  care,  however,  a  patient 
in  a  stuporose  condition  presented  a  complete  facial  paralysis,  with  a 
stinking  discharge  from  the  ear.  An  exploratory  incision  over  the 
mastoid  revealed  a  fracture  of  the  skull.     The  nerve  had  doubtless  been 
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injured  by  the  fracture,  and  the  purulent  discharge  resulted  secondarily 
from  sepsis. 

Peogxosis. — In  rheumatic  cases  the  electrical  reactions  are  the 
surest  indications  of  the  extent  of  damage  to  the  nerve.  Where  the 
irritability  of  the  nerve  is  unaltered  or  increased  after  a  week,  recovery 
may  ensue  in  two  or  three  weeks.  If,  however,  distinct  diminution 
of  nerve  irritability  is  present  in  eight  or  ten  days,  recovery  will  be 
postponed  for  six  or  eight  weeks. 

With  a  complete  reaction  of  degeneration  recovery  cannot  be  expected 
for  several  months.  Any  return  of  nerve  irritability  indicates  an  early 
return  of  some  power  in  the  muscles.  It  is  fortunately  only  in  rare 
cases  that  there  is  complete  and  permanent  paralysis. 

Treatment. — The  treatment  depends  on  the  cause.  If  there  is 
any  evidence  of  syphilis,  iodide  of  potassium  should  be  administered  in 
doses  of  10  grains  and  pushed  to  20  or  30  or  more.  The  presence  of 
suppurative  middle-ear  disease  demands  careful  cleansing  with  tlie 
syringe  and  free  exit  for  any  discharge.  In  rheumatic  cases,  which 
form  by  far  the  most  numerous  class,  warm  fomentations  should  be 
applied  below  and  behind  the  ear  for  a  few  days,  and  a  blister  one  inch 
square  should  also  be  applied  in  all  but  the  very  mildest  cases.  If  there 
is  much  neuralgic  pain,  a  few  doses  of  antipyrine  (gr.  10)  or  phenacetine 
(gr.  5)  may  be  administered  as  analgesics.  Small  doses  of  iodide  of 
potassium  (gr.  2  to  5)  should  also  be  administered,  and  a  little  later 
a  pill  of  quinine,  gr.    1-2,  with  strychnine,  gr.  ^q-^q,  may  be  added. 

There  seems  to  be  little  doubt  that  the  systematic  application  of  weak 
galvanic  currents  hastens  the  return  of  the  voluntary  power  and  also 
tends  to  preserve  the  nutrition  of  the  muscles.  The  positive  elec- 
trode is  placed  over  the  exit  of  the  nerve  behind  the  ear,  and  the 
negative  is  moved  over  the  face.  The  current  used  should  be  from  2  to 
4  milliamiDeres,  applied  for  ten  or  fifteen  minutes  two  or  three  times 
weekly.  In  slight  cases  faradism  may  be  used,  but  it  is  useless  in 
severe  cases  where  the  muscles  do  not  respond. 

When  contracture  sets  in  electricity  is  of  little  value.  Massage  and 
warm  douches  of  the  aifected  side  have  been  recommended,  and  faradism 
of  the  healthy  side  to  stretch  the  contracted  muscles.  To  none  of  these 
plans,  however,  can  much  value  be  attributed. 


DISEASES  OF  THE  AUDITORY  NERVE. 

Deafness  due  to  disease  of  the  nerve  trunk  or  of  its  end  organ  in 
the  labyrinth  are  grou])ed  together  under  the  term  "  Nerye-deafness." 

Disease  of  the  labyrinth  is  by  far  the  commonest  cause.  The  lesions 
may  consist  in  acute  or  chronic  inflammation,  often  spreading  from  the 
tym))anum,  syphilis  (congenital  oi'  a('(juired),  and  in  elderly  jK'()])le  de- 
generative changes.  Sudden  onset  with  vcM'tigo  suggests  iKMUorrhagc, 
and  extravasation  in  the  middle  ear  has  Ix'cn   found   in   such  cases. 

Lesions  of  the  nerve  trunk  may  result  from  tumors,  meningitis 
(especially  the  epidemic  form),  and  syphilis.    A  neuritis  analogous  to  that 
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of  the  optic  nerve  hiis  been  assumed  in  certain  cases  of  cerebral  tumor. 
In  tabes  and  in  elderly  people  primary  atrophy  may  occur. 

Symptoms. — Nerve  deafness  is  recognized  by  the  tuning  fork.  In 
cases  of  deafness  due  to  disease  of  the  external  and  middle  ear  bone  con- 
duction is  preserved,  whilst  aerial  conduction  is  diminished  or  lost.  In 
cases  of  nerve  deafness,  hoAvever,  the  tuning  fork  is  not  heard,  either 
through  the  air  or  when  placed  against  the  bone. 

In  cases  of  slight  nerve  deafness  there  is  rather  more  difficulty  in 
recognizing  the  condition.  In  health  the  vibrations  of  the  tuning  fork 
are  heard  longer  through  the  air  than  by  the  bone,  and  if  the  sound  can- 
not be  distinguished  by  the  air  after  it  has  ceased  through  the  bone, 
there  is  diminished  conduction  through  the  middle  or  external  ear. 

In  cases  of  slight  deafness  through  the  air,  and  where  the  tuning  fork 
is  heard  longer  through  the  air  than  by  the  bone,  there  is  an  indication 
of  nerve  deafness. 

Nerve  deafness  associated  with  facial  paralysis  indicates  disease  at 
the  base  of  the  skull  or  at  the  internal  auditory  meatus. 

Treatment. — Apart  from  syphilitic  lesions  little  benefit  can  be 
obtained  from  treatment. 


DISEASE  OF  THE  GLOSSO-PHARYNGEAL  NERVE. 

Owing  to  its  numerous  connections  and  the  absence  of  any  case  of 
isolated  lesion,  less  is  known  of  the  functions  of  this  than  of  any  other 
cranial  nerve. 

It  is  probable  that  paralysis  of  the  nerve  produces  difficulty  in  deglu- 
tition, owing  to  paralysis  of  the  middle  constrictor  of  the  pharynx,  and 
there  is  loss  of  sensation  of  the  roof  and  wall  of  the  pharynx  and  of  the 
Eustachian  tubes.^  Physiological  experiment  seems  to  show  that  the 
nerve  checks  continuous  contractions  of  the  pharynx,  as  there  is  tonic 
spasm  of  the  pharynx  after  it  is  divided. 

The  question  as  to  whether  it  is  a  special  nerve  of  taste  is  still  sub 
judice.  In  a  case  of  Pope's  ^  this  nerve  with  the  pneumogastric  was 
damaged  by  a  thrombus  in  the  vertebral  artery.  In  addition  to  loss  of 
power  of  deglutition  there  was  loss  of  taste  at  the  back  of  the  tongue  and 
diminution  anteriorly. 


DISEASES  OF  THE  PNEUMOGASTRIC  OR  VAGUS 

NERVE. 

The  pneumogastric  or  vagus  nerve  has  a  very  long  course,  and  is 
distributed  to  the  pharynx,  oesophagus,  larynx  (superior  and  inferior 
branches),  lungs,  heart,  and  stomach,  and  also  sends  twigs  to  the  spleen 
and  intestines. 

^  Birkett:  Montreal  Med.  Journ.,  vol.  xix.  ^  Pope  :  Brit  Med..  Journ.,  1889,  ii. 
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Paralysis. — Causes. — The  nerve  may  be  injured  within  the  cranium 
by  growths  in  its  neighborhood  or  from  syphilitic  meningitis  or  aneur- 
ysms. 

The  nucleus  suffers  in  cases  of  acute  or  chronic  bulbar  palsy,  but 
other  nerve  nuclei  are  always  affected  as  well. 

Outside  the  skull  the  nerve  has  been  compressed  by  tumors,  divided 
in  surgical  operations,  and  included  in  ligatures  passed  round  the  caro- 
tid artery.  Wounds  of  the  nerve  are  usually  accompanied  by  lace- 
ration of  the  great  vessels  of  the  neck,  which  prove  rapidly  fatal  from 
hemorrhage. 

Symptoms. — Division  of  the  nerve  in  animals  is  followed  by  rapid 
cardiac  action,  whilst  respiration  is  slower  and  deeper.  Stimulation  of 
the  lower  end  of  the  cut  nerve  produces  slowing  or  arrest  of  the  cardiac 
action,  whilst  the  respirations  are  increased  in  rate  by  stimulation  of  the 
upper  end.  From  these  facts  it  is  inferred  that  the  efferent  fibres  dis- 
tributed to  the  heart  exert  an  inhibitory  action,  whilst  the  afferent  fibres 
stimulate  discharges  from  the  respiratory  centre. 

That  analogous  symptoms  occur  in  disease  is  evidenced  by  the  com- 
paratively few  reported  cases  of  division  during  operation.  An  increase 
in  the  pulse  and  slowing  of  respiration  has  occurred,  the  condition  usually 
terminating  fatally.  Similar  symptoms  have  been  repeatedly  noticed 
after  diphtheria,  and  are  almost  invariably  fatal. 

Irritation  of  the  nerve  may  reverse  these  symptoms,  the  most  notice- 
able feature  being  slowing  of  the  cardiac  action.  Several  well-known 
cases  are  recorded  in  which  the  heart  could  be  slowed  at  pleasure,  one 
of  the  best  marked  being  that  of  Czermak,  who  did  so  by  compressing 
the  nerve  against  a  small  growth  in  the  neck.  In  a  case  under  my  own 
observation  evidence  of  an  intrathoracic  tumor  was  accompanied  by  a 
pulse  of  sixty  and  respiration  of  thirty,  probably  due  to  irritation  of  the 
nerve. 

The  most  important  evidence  of  paralysis  of  the  pneumogastric  is 
found  in  the  larynx,  which  is  treated  in  another  section.^ 

The  pharynx  and  (jesophagus  are  paralyzed  most  commonly  from 
intracranial  affections  of  the  nerve,  and  especially  in  lesions  of  the 
nuclei.  Slight  difficulty  in  swallowing  results,  which  becomes  marked, 
from  bilateral  disease.  Owing  to  associated  paralysis  of  the  larynx 
in  bulbar  lesions,  particles  of  food  are  apt  to  pass  into  the  respiratory 
tract  and  set  up  an  inhalation  pneumonia.  The  vagus  supplies  motor 
branches  to  the  stomach  and  intestines,  and  increase  and  loss  of  appetite 
and  thirst  have  also  been  attributed  to  derangement  of  the  functions  of 
the  nerve. 

Vomiting  may  occur  from  direct  irritation  of  the  nerve,  but  is  much 
more  common  from  various  reflex  or  central  channels. 

Irritation  of  the  sensory  branches  distributed  to  the  heart  has  pro- 
duced the  symptoms  of  angina  pectoris.  Fatty  degeneration  of  the 
heart  following  disease  or  injury  of  the  nerve  is  probably  of  trophic 
origin. 

'  Vide  Diseases  of  the  Larynx,  vol.  ii.  pp.  75,  76. 
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DISEASES  OF  THE  SPINAL  ACCESSORY  NERVE. 

This  nerve  consists  of  an  accessory  portion  (arising  from  the  medulla), 
which  joins  the  vagus  and  is  distributed  to  the  laryngeal  muscles,  and 
probably  to  the  soft  palate  through  the  pharyngeal  plexus.  The  exter- 
nal or  spinal  portion  supplies  the  sterno-mastoid  and  trapezius  muscles. 

The  nerve  suffers  from  the  same  causes  which  affect  the  vagus  within 
the  cranium.  The  external  portion  may  be  divided  outside  the  skull 
from  wounds  or  compressed  by  tumors  or  bone  disease.  It  is  in  rare 
instances  the  seat  of  a  primary  neuritis. 

Symptoms. — Horsley  ^  has  shown  that  stimulation  of  the  root  of  the 
nerve  in  the  monkey  produces  movements  of  the  soft  palate,  and  it  is 
probable  that  there  is  a  similar  distribution  in  man.  It  is  unquestion- 
able that  disease  of  the  side  of  the  medulla  is  frequently  associated  with 
paralysis  of  the  palate,  vocal  cord,  and  tongue  on  the  same  side,  there 
being  little  doubt  that  the  spinal  accessory  is  the  nerve  for  the  first  two. 

When  the  external  portion  of  the  nerve  is  diseased  there  is  paralysis 
of  the  sterno-mastoid  and  upper  portion  of  the  trapezius,  followed  by 
wasting.  Owing  to  paralysis  of  the  sterno-mastoid,  there  is  defective 
action  in  rotating  the  head  to  the  opposite  side.  Paralysis  and  wasting 
of  the  trapezius  are  most  obvious  on  deep  inspiration,  the  prominent 
boundary  of  the  posterior  triangle  of  the  neck  being  lost  and  the  scapula 
hanging  lower  than  its  fellow. 

Treatment. — The  treatment  of  paralysis  of  the  pneumogastric  and 
spinal  accessory  nerves  should  be  directed  as  far  as  possible  toward  the 
cause.     Syphilitic  lesions  are  alone  markedly  influenced  by  drugs. 


DISEASES  OF  THE  HYPOGLOSSAL  NERVE. 

The  hypoglossal  Jierve  is  purely  motor  and  supplies  the  muscles  of 
the  tongue. 

Paralysis  of  the  nerve  is  very  common  in  cerebral  lesions  involving 
the  fibres  from  the  cortex  to  the  nucleus.  Hemiplegia  is  a  familiar 
example.  Nuclear,  lesions  are  usually  bilateral,  but  unilateral  disease 
has  been  observed  in  tabes  and  syringomyelia. 

In  contrast  to  paralyses  from  cerebral  disease,  peripheral  paralysis 
is  uncommon.  The  nerve  has  been  affected  within  the  skull  from 
tumors  or  meningitis  (especially  the  syphilitic  form)  about  the  medulla, 
and  by  caries  of  the  posterior  fossa.  Weir  Mitchell  has  recorded  a  case 
in  which  the  nerve  was  divided  by  a  pistol  wound  within  the  skull. 
Outside  the  skull  the  nerve  has  been  divided  by  penetrating  wounds 
and  damaged  by  deep-seated  tumors  or  from  pressure  from  caries  of  the 
atlas.     Very  rarely  the  only  explanation  has  been  a  rheumatic  neuritis. 

Symptoms. — In  unilateral  paralysis  of  the  tongue  the  organ  usually 
lies  in  its  normal  position  when  in  the  mouth,  but  the  paralyzed  side  is 
higher  than  the  other.  In  a  case  of  Birkett's,^  however,  the  tip  was 
directed  to  the  healthy  side. 

'  Horsley  :  Brit.  Med.  Journ.,  1888,  ii.  ^  Birkett :  loc.  cit. 
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When  protruded  it  is  directed  toward  the  paralyzed  side,  owing  to 
the  action  of  the  genio-hyoglossus  muscle.  At  the  same  time  the  median 
raphe  becomes  concave  toward  the  paralyzed  side  from  contraction  of  the 
unaffected  intrinsic  muscle. 

In  nuclear  and  infranuclear  lesions  there  is  distinct  atrophy  of  the 
diseased  side,  and  the  electrial  reactions  correspond  with  those  of  nerve 
degeneration.  Owing  to  wasting  of  the  muscles  the  mucosa  is  thrown 
into  prominent  folds.  Taste  is  unaffected  and  speech  but  slightly  affected 
in  unilateral  disease. 

Diagnosis. — Paralysis  of  the  hypoglossal  due  to  cerebral  disease  is 
associated  with  paralysis  of  the  limbs  and  face  on  the  same  side.  In  the 
medulla  there  is  a  cross  paralysis  of  the  hypoglossal  and  the  limbs. 

Paralysis  of  the  hypoglossal  with  the  soft  palate  and  vocal  cord  of 
the  same  side  (spinal  accessory)  usually  indicates  disease  at  the  side  of 
the  medulla. 

Treatment. — Mercurials  and  iodide  of  potassium  may  be  tried, 
especially  if  there  is  a  history  of  syphilis.  Electrical  treatment,  especially 
galvanism,  is  sometimes  serviceable. 
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Paralysis  of  the  diaphragm  is  most  frequently  seen  from  involve- 
ment of  both  phrenic  nerves  in  multiple  neuritis.  It  occurs  especially 
in  diphtheritic  ])aralysis,  but  is  also  seen  in  alcoholic  and  lead  neuritis 
and  in  tabes.  Disease  of  the  vertebrae  or  of  the  siDinal  meninges  at  the 
level  of  the  third  and  fourth  cervical  vertebrae  has  involved  both 
nerves. 

The  nerve  has  been  divided  by  wounds  in  the  neck  as  it  lies  on  the 
scalenus  anticus  muscle.  It  has  also  been  damaged  by  the  pressure  of 
growths  or  gummata,  and  in  the  thorax  by  aneurysm.  It  is  rarely  the 
seat  of  a  primary  neuritis. 

Symptoms. — Bilateral  disease  is  much  more  common  than  unilateral, 
and  is  detected  by  the  sinking  in  of  the  abdominal  wall  during  inspira- 
tion and  of  the  opposite  condition  in  expiration.  The  liver  border  has 
been  noticed  higher  during  inspiration,  and  it  is  possible  that  the 
absence  of  Litten's  diaphragmatic  phenomenon  may  be  utilized  in  diag- 
nosis. 

Dyspnoea  becomes  very  marked  during  exertion,  but  beyond  a  slight 
increase  of  the  respirations  is  not  noticeable  at  rest.  When  one  nerve 
only  is  attacked  the  morbid  symptoms  are  present  only  on  one  side,  and 
are  readily  overlooked. 

Slight  bronchial  attacks  arc  apt  to  prove  serious,  owing  to  the  diffi- 
culty of  expectoration. 

A  fatal  issue  is  common  in  alcoholic  or  diplitheritic  neuritis  when 
the  phrenic  nerves  arc  involved. 

Treatment. — Absolute  rest  is  essential,  and  even  speaking  is  liable 
to  overtax  the  respiratory  movements.  Otherwise  the  treatment  must 
he  directed  toward  the  course  and  in  accordance  with  the  general  rules 
of  peripheral  j)aralysis. 
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DISEASES  OF  THE  BRACHIAL  PLEXUS  AND  NERVES. 

Neuritis. — Etiology. — Neuritis  of  the  brachial  plexus  is  a  some- 
what rare  disease.  It  occurs  chiefly  in  rheumatic  and  gouty  individuals, 
and  five  sixths  of  the  cases  occur  over  the  age  of  fifty.  Unlike  other 
forms  of  neuritis,  it  is  as  common  in  women  as  in  men. 

The  morbid  changes  consist  in  an  inflammation  of  the  nerve  sheaths, 
and  from  clinical  grounds  there  is  reason  to  believe  that  some  cases 
commence  about  the  nerve  roots — radicular  neuritis. 

Symptoms. — The  chief  symptom  is  severe  pain,  usually  somewhat 
gradual  in  its  onset,  but  sometimes  sudden  and  severe  from  the  begin- 
ning. At  first  it  is  commonly  referred  along  some  of  the  nerves,  and 
then  settles  down  in  the  plexus  above  the  clavicle  or  in  the  axilla. 
Although  always  greatly  increased  by  movement,  it  is  also  spontaneous 
in  the  severer  cases. 

Hypertesthesia  of  the  skin  is  common  with  the  pain,  and  the  nerves 
above  the  clavicle  are  extremely  tender  and  sensitive  to  the  touch. 
Anesthesia  is  seen  in  some  cases,  and  is  present  at  the  extremity  of  the 
limb. 

CEdema  and  trophic  changes  in  the  skin  and  nails  are  also  common, 
and  articular  adhesions  with  deformity  occur  in  the  shoulder,  wrist,  and 
hands. 

The  motor  fibres  are  seldom  sufficiently  damaged  to  cause  consider- 
able loss  of  motor  power,  but  slight  atrophy  of  the  muscles,  especially 
of  the  arm  and  hand,  is  common,  and  occasionally  a  group  of  muscles 
may  show  considerable  atrophy,  with  the  reaction  of  degeneration.  The 
loss  of  motor  power  is  often  more  apparent  than  real,  owing  to  the  pain 
induced  by  any  attempt  at  movement. 

Diagnosis. — The  disease  is  very  often  mistaken  for  neuralgia,  rather 
from  an  ignorance  of  the  symptoms  than  from  their  equivocal  character. 

Pain  is  the  distinguishing  feature  of  both  conditions.  In  neuritis 
the  nerve  trunks  are  persistently  tender,  the  pain  is  increased  by  move- 
ment, and  slight  wasting  with  anaesthesia  may  be  added.  The  tender 
points  of  neuralgia  are  shifting  and  transitory. 

Pain  of  a  paroxysmal  character,  due  to  neuritis  of  the  left  arm,  may 
be  mistaken  for  the  reflected  pain  of  aneurysm  or  angina  pectoris.  In 
these  conditions,  however,  there  is  an  absence  of  tenderness  of  the 
nerve  trunks  in  the  neck.  In  the  reflected  pain  of  spinal  disease,  such 
as  tumors  or  bone  disease,  there  is  often  positive  evidence  of  bone  or 
cord  lesions,  and  in  addition  there  is  not  the  tenderness  of  the  nerve 
trunks. 

Prognosis. — In  most  cases  the  symptoms  persist  for  months  or  even 
a  year.  The  pain  is  often  slow  to  disappear,  and  adhesions  forming  in 
the  joints  may  permanently  impair  the  use  of  the  limbs.  The  muscles 
at  times  do  not  completely  recover,  and  wasting  and  weakness  may  be 
permanent. 

Treatment. — The  treatment  is  similar  to  that  of  neuritis  in  general. 
The  limbs  may  be  bandaged  across  the  chest  to  secure  rest,  and  all 
measures,  such  as  massage,  which  increase  pain  are  to  be  carefully 
avoided  in  the  acute  stage.  Later  on  the  stiffness  may  be  combated  by 
hot  douching  or  rubbing. 
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Morphine  hypodermically  is  usually  required  to  relieve  pain,  and 
cocaine  is  also  used  for  the  same  purpose. 

Paralysis  of  the  Nerves  of  the  Brachial  Plexus. — Paralysis  of 
all  or  nearly  all  the  nerves  of  the  brachial  plexus  results  from  many 
morbid  lesions,  and  either  the  nerve  roots  or  the  cords  of  the  plexus 
may  be  aifected. 

The  nerves  are  most  commonly  paralyzed  by  some  form  of  trauma- 
tism. They  are  occasionally  damaged  by  carrying  weights  on  the 
shoulder  or  by  dislocation  of  the  shoulder ;  in  fractures  of  the  clavicle 
or  humerus  they  are  sometimes  compressed,  torn,  or  involved  by  callus. 
Abscesses  and  tumors  of  the  neck,  wounds,  and  in  obstetrical  cases  the 
pressure  of  forceps  on  the  child's  neck,  may  all  produce  paralysis. 
Primary  or  migrating  neuritis  again  has  been  already  referred  to  in 
producing  the  disease. 

Symptoms. — In  complete  paralysis  the  arm  hangs  by  the  side,  the 
humerus  being  rotated  in,  the  forearm  supinated,  and  the  palm  of  the 
hand  directed  back.  The  muscles  are  powerless,  flaccid,  and  wasted  ; 
the  reaction  of  degeneration  is  present,  and  the  limb  is  often  cold  and 
blue,  and  trophic  changes,  such  as  glossy  skin  and  changes  in  the  nails, 
may  be  present. 

There  are  commonly  numbness  and  loss  of  sensation  in  the  limb, 
but  the  sensory  nerves  suffer  much  less  than  the  motor.  If  complete, 
sensation  of  the  whole  limb  is  involved  except  the  inner  part  of  the 
arm,  supplied  by  the  intercosto-humeral  nerve,  and  the  skin  over  the 
deltoid  supplied  by  the  third  and  fourth  cervical  segments. 

Duchenne-Erb's  Paralysis,  or  Paralysis  of  the  Upper-arm  Type. 
— Erb  particularly  described  a  form  of  paralysis  affecting  the  deltoid, 
biceps,  brachialis  anticus,  supinator  longus,  and  sometimes  the  spinati 
and  supinator  brevis. 

The  arm  hangs  by  the  side,  the  forearm  is  pronated,  and  wasting  of 
the  affected  muscles  occurs.  There  is  in  a  few  cases  anaesthesia  over 
the  outer  part  of  the  arm  and  forearm,  over  the  distribution  of  the  sen- 
sory branches  of  the  circumflex  and  musculo-cutaneous  nerves.  It  is 
probable  that  loss  of  sensation  occurs  in  most  cases,  but  is  temporary 
and  escapes  recognition.  This  paralysis  is  referred  to  lesions  of  the 
fifth  and  sixth  cervical  nerves,  and  Erb  found  a  point  between  the  scalene 
muscles  at  which  electrical  stimulation  put  these  muscles  into  action. 

It  is  due  to  injuries,  such  as  carrying  weights  on  the  shoulder,  to 
neuritis,  and  in  infants  is  one  of  the  forms  of  obstetrical  palsy. 

Paralysis  of  the  Lower-arm  Type. — This  form  involves  paralysis 
of  the  seventh  and  eighth  cervical  and  first  dorsal  nerves.  It  usually 
results  from  injuries  or  wounds  of  the  shoulder,  and  two  cases  are 
recorded  by  Pfciffer  from  pulmonary  and  vertebral  tumors. 

The  muscles  involved  arc  those  of  the  thenar  and  hypothenar  emi- 
nences and  the  interossei  supplied  by  the  first  dorsal  ;  also  the  muscles 
of  tlie  forearm,  with  the  exce])tion  of  the  su})inators  and  the  triceps. 
An  area  of  aniesthesia  along  the  inner  side  of  the  Iiand  and  forearm, 
su])])lied  by  the  ulnar  and  internal  cutaneous  nerves,  is  usually  present, 
being  much  more  frequently  met  with  than  the  corresponding  anses- 
thesia  of  the  upper-arm  type. 

In  cases  where  the  nerve  roots  are  damaged  tliere  is  oculo-pupillary 
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disturbance,  evidenced  by  contraction  of  the  pupil,  narrowing  of  the 
pupil,  and  recession  of  the  eyeball,  and  exceptionally  flattening  of 
the  face.  The  pupillary  fibres,  as  shown  by  M,  Klumpke,'  pass  in  the 
ramus  communicans  of  the  first  dorsal  nerve  to  the  sympathetic. 
Vasomotor  disturbance  is  not  present,  as  these  fibres  pass  to  the  sym- 
pathetic from  the  second  to  the  sixth  dorsal  nerves. 

These  types  are  often  mixed  in  actual  cases :  in  total  paralysis 
partial  recovery  may  occur  and  paralysis  of  one  or  other  sets  of  muscles 
remain. 

Diagnosis. — Complete  or  partial  paralysis  of  the  arm  is  often  the 
result  of  poliomyelitis  in  children.  This  affection  is  marked  by  an 
acute  febrile  onset,  and  sensation  is  not  affected. 


PARALYSIS  OP  THE  LONG  THORAOIO  NERVE  TO 
SERRATUS  MAGNUS. 

This  nerve  is  formed  by  the  union  of  branches  from  the  fifth  and 
sixth  cervical  nerves.  It  passes  through  the  scalenus  medius  and 
behind  the  brachial  plexus  to  the  side  of  the  chest,  ending  in  the 
serratus. 

The  nerve  is  most  frequently  damaged  by  direct  injury  in  the  neck, 
such  as  the  pressure  of  packages  carried  on  the  shoulder,  or  indirectly 
by  muscular  efforts  when  it  is  compressed  by  the  scalenus  medius, 
through  which  it  passes.  It  has  been  divided  by  punctured  wounds 
in  the  posterior  axilla.  .  Paralysis  is  most  common  on  the  right  side 
and  in  males.     The  nerve  is  sometimes  the  seat  of  a  primary  neuritis. 

Symptoms. — The  onset  is  usually  marked  by  pain  about  the 
shoulders.  The  paralysis  of  the  serratus  is  most  obvious  when  the  arm 
is  held  straight  forward.  The  vertebral  border  of  the  scapula  then 
becomes  prominent ;  the  scapula  alata  and  the  lower  angle  are  tilted  up 
and  in.  The  arm  can  still  be  raised  above  the  head  by  the  trapezius,  but 
this  movement  is  weakened,  and  the  arm  tires  easily  in  such  a  move- 
ment as  brushing  the  hair.  In  a  schoolmaster  recently  under  observa- 
tion much  difficulty  was  felt  in  raising  the  arm  to  write  on  the  black- 
board. At  rest  the  scapula  is  rather  higher  and  nearer  the  spine  than 
its  fellow,  owing  to  the  unopposed  action  of  the  trapezius,  rhomboids, 
and  levator  anguli. 

Double  paralysis  of  the  serratus  occurs  in  muscular  dystrophies  and 
in  scapular  forms  of  spinal  muscular  atrophy,  rarely  from  bilateral 
peripheral  traumatism. 

Recovery  from  peripheral  paralysis  is  often  tedious,  and  pai'alysis 
is  sometimes  permanent. 

Treatment. — In  the  treatment  the  limb  should  be  supported  by  a 
sling,  and  movement  of  the  shoulder  prevented  in  the  earlier  stages  of 
the  malady.  Counter-irritants,  if  required,  should  be  placed  over  the 
scalene  just  outside  the  lower  end  of  the  sterno-mastoid  muscle.  Gal- 
vanism is  serviceable  as  in  other  forms  of  nerve  injury. 

^  Klumpke  :  Rev.  de  Med.,  1885,  July-Sept. 
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Paralysis  of   the    Suprascapular   Nerve  to  the  Supra- 
AND  Infraspinatus  Muscles. 

The  suprascapular  nerve  is  seldom  damaged  alone,  and,  like  the  long 
thoracic,  is  occasionally  paralyzed  by  injuries  about  the  neck  and  shoulder. 

In  severe  cases  there  is  marked  atrophy  of  the  infraspinatus,  and 
paralvsis  of  this  muscle  interferes  with  outward  rotation  of  the  humerus, 
so  that  difficulty  is  felt  in  such  movements  as  writing  or  sewing. 

Weakness  of  the  supraspinatus  allows  a  little  drooping  of  the 
shoulder  and  throws  more  work  on  the  deltoid,  so  that  this  muscle 
readily  tires. 

Neuritic  pains  over  the  scapula,  followed  by  some  loss  of  sensation, 
frequently  occur. 

Paralysis  op  the  Circumflex  Nerve. 

Derived  from  the  posterior  cord,  this  nerve  supplies  the  deltoid,  the 
teres  minor,  the  skin  over  the  shoulder,  and  the  joint. 

Paralysis  most  frequently  results  from  injury,  especially  dislocations 
and  fractures  of  the  head  of  the  humerus. 

Owing  to  its  close  proximity  to  the  shoulder-joint,  it  is  occasionally 
involved  by  articular  inflammations  or  may  be  attacked  by  a  primary 
neuritis. 

The  chief  symptom  is  loss  of  power  in  elevating  the  arm  to  a  right 
angle,  the  supraspinatus  being  too  feeble  to  compensate  for  the  loss  of 
the  deltoid.  Flattening  of  the  shoulder  is  very  conspicuous,  owing  to 
atrophy  of  the  deltoid.  The  sensory  fibres  often  escape,  but  if  affected 
produce  pain  and  later  anaesthesia  over  the  shoulder. 

The  shoulder-joint  inclines  to  the  formation  of  adhesions,  owing, 
probably,  to  the  withdrawal  of  the  influence  of  its  trophic  nerves. 

Double  paralysis  is  rare.  A  case  has  recently  been  described  by 
Raymond  resulting  from  sleeping  with  the  arms  extended  above  the 
head. 


DISEASE  OF  THE  MUSOULO-SPIRAL   NERVE. 

The  musculo-spiral  nerve  is  formed  from  the  three  primary  trunks 
of  the  brachial  plexus.  Passing  between  the  outer  and  inner  heads  of 
the  triceps,  it  winds  to  the  outer  side  of  the  humerus  in  contact  with 
the  bone,  where  it  divides  into  the  radial  and  posterior  interosseous  ;  the 
triceps,  supinator  longus,  and  extensor  carpi  radialis  longior  are  supplied 
directly  by  the  nerve  trunk,  whilst  the  other  extensors  and  the  supina- 
tor brevis  derive  their  nerve  supply  from  the  posterior  interosseous. 
The  radial  supplies  the  skin  over  tlie  outer  part  of  the  back  of  the 
hand. 

Paralysis  of  this  nerve  is  more  frequent  than  that  of  any  other 
nerve  of  the  arm.  I-^ying  on  the  bone,  it  is  subject  to  pressure,  and 
frequently  suffers  from  the  use  of  crutclies  or  from  various  injuries. 
Gowers  refers  to  three  cases  in  wliich  the  nerve  was  ]iaralyz;e(l  after 
violent  contraction  of  the  triceps.  The  nerve  is  fre(|uently  affected  by 
being  lain  on  during  sleep  or  from  sleei)ing  with  the  arm  over  the  back 
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of  a  chair.     These  sleep  palsies  are  especially  common  in  drunkards, 
owing  to  the  deep  sleep  and  anaesthesia  })roduced  l)y  alcohol. 

A  few  cases  are  recorded  after  the  use  of  the  Esmarch  bandage,  and 
recently  paralysis  has  been  observed  after  injections  of  ether  in  the  back 
of  the  forearm. 

Paralysis  of  the  extensors  of  the  wrist  is  extremely  common  in  the 
neuritis  of  chronic  lead  and  alcoholic  poisoning. 

Symptoms. — The  most  noticeable  feature  of  disease  of  the  musculo- 
spiral  nerve  is  wrist-drop,  owing  to  paralysis  of  the  extensor  muscles. 
The  triceps  is  often  paralyzed  in  crutch  palsy,  but  usually  escapes 
when  the  nerve  is  damaged  lower  in  the  arm.  The  supinator  longus 
and  extensor  carpi  radialis  longior  are  usually  affected,  but  sometimes 
escape  when  the  nerve  is  injured  below  the  origin  of  the  branches  to 
these  muscles. 

Fig.  3. 


Wrist-drop  from  paralysis  of  the  rousculo-spiral  nerve  (Leube). 

There  is  loss  of  power  in  extending  the  wrist  and  fingers  and  in 
extending  the  arm  when  the  lesion  is  high  up,  owing  to  paralysis  of  the 
triceps.  The  power  of  flexion  of  the  hand  is  much  diminished,  owing 
to  the  loss  of  support  of  the  extensors. 

In  severe  cases  wasting  of  the  muscles  takes  place,  and  a  prominence 
on  the  back  of  the  hand  develops,  owing  to  protrusion  of  the  synovial 
sacs  and  perhaps  of  the  metacarpal  bones. 

Sensation  even  in  severe  cases  of  paralysis  is  seldom  much  affected 
— a  fact  which  is  explained  by  the  theory  of  "  vicarious  sensation,"  the 
skin  supplied  by  the  radial  being  innervated  by  other  nerves  :  although 
some  loss  of  sensation  is  at  times  experienced  over  the  radial  side  of 
the  back  of  the  hand  and  fingers  and  the  ball  of  the  thumb,  it  is  more 
common  to  find  various  forms  of  parsesthesise. 

From  lead  paralysis  the  distinction  is  made  by  the  history  of  a  cause, 
such  as  sleep  or  crutch  palsy,  by  the  more  rapid  onset,  by  the  unilateral 
character,  and  often  by  the  involvement  of  the  supinator  longus. 
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DISEASES  OF  THE   ULNAR,  MEDIAN,  AND    MUSCULO- 
CUTANEOUS NERVES. 

The  muscles  of  the  front  of  the  forearm  and  hand  are  supplied  by 
the  ulnar  and  median  nerves.  The  former  supplies  the  flexor  carpi 
ulnaris,  the  two  inner  heads  of  the  flexor  profundus  digitorum,  the 
interossei  and  two  inner  lumbrieales,  the  adductors  and  inner  head  of 
the  flexor  brevis  pollicis,  and  the  muscles  of  the  hypothenar  eminence. 
The  other  flexors  and  pronators  and  small  muscles  of  the  thumb  are 
supplied  by  the  median.  The  cutaneous  branches  of  the  ulnar  supply 
the  ulnar  side  of  the  hand,  front  and  back,  and  half  the  ring  finger, 
and  on  the  dorsum  the  basal  phalanx  of  the  middle  finger. 

The  median  supplies  on  the  palmar  surface  the  radial  side  of  the 
hand  and  three  and  a  half  fingers,  and  often  the  terminal  phalanges 
of  the  first  and  second  fingers  on  the  dorsum. 

Ulnar   Nerve. — Owing   to   its   position,  the   ulnar   nerve   is   often 

Fig.  4. 


Paralysis  of  ulnar  nerve  (Leube). 

paralyzed  from  pressure  or  from  injuries  to  the  elbow,  and  its  superficial 
course  at  the  wrist  renders  it  specially  liable  to  wounds.  Like  the 
other  brachial   nerves,   it  may  be  affected  by  a  primary  neuritis. 

In  complete  paralysis  of  the  ulnar  nerve  the  wrist  is  flexed  imper- 
fectly and  toward  the  radial  side,  whilst  the  third  and  fourth  fingers 
can  only  be  incompletely  closed. 

The  most  imj)ortant  defect  results  from  paralysis  of  the  interossei.. 
These  small  muscles  flex  the  first  phalanx  and  extend  the  two  terminal 
ones,  as  in  the  upstroke  in  writing.  The  loss  of  this  movement  is  less 
noticeable  in  the  first  and  second  fingers,  as  tlie  first  two  lumbrieales 
which  sup|)lement  the  interossei  are  supplied  by  the  median.  There  is 
also  inability  to  separate  the  fingers,  to  addnct  the  thumb,  and  to  use  the 
special  muscles  of  the  little  finger  forming  the  hypothenar  eminence. 

Considerable  flattening  of  the  hypothenar  eminence  from  atrophy 
is  always  pres(!nt.  In  old-standing  cases  the  hand  is  drawn  toward  the 
radial  side,  the  first  phalanges  are  hypcrextcnded  by  the  unopposed 
common  extensor,  and  the  two  tern)inal  phalanges  flexed,  which,  com- 
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bined  with  atrophy  of  the  hypothenar  muscles  and  interossei,  give  rise 
to  the  peculiar  deformity  of  the  hand  described  by  Duchenne  as  the 
main  en  griffe,  or  claw  hand.     (Figs.  4,  5.) 

Sensation,  as  in  disease  of  the  other  nerves,  varies  considerably. 
There  may  be  only  certain  subjective  sensations,  as  numbness  or  pins 
and  needles,  or  there  may  be  loss  of  sensation  over  one  and  a  half 
fingers  and  the  adjacent  parts  of  the  hand,  front  and  back. 

Median  Nerve. — Paralysis  of  this  nerve  usually  results  from  injury 
to  the  arm,  and  is  commonly  associated  with  damage  to  other  nerves. 

Fig.  5. 


Paralysis  of  ulnar  nerve  (Leube). 

Cases  of  isolated  palsy  are  usually  the  result  of  injury  to  the  forearm 
or  division  at  the  wrist. 

In  complete  paralysis  there  is  inability  to  completely  pronate  the 
forearm,  flexion  at  the  wrist  is  weakened,  and  the  hand  drawn  toward 
the  ulnar  side.  Flexion  of  the  fingers  is  lost,  except  the  terminal 
phalanges  of  the  third  and  fourth  fingers,  whilst  the  thumb  is  adducted 
and  extended,  lying  alongside  the  hand.  Owing  to  paralysis  of  the 
long  flexor  of  the  thumb,  the  second  phalanx  cannot  be  flexed,  but  the 
most  important  defect  is  the  loss  of  power  to  oppose  the  thumb  and 
fingers,  due  to  paralysis  of  the  opponens  pollicis. 

There  is  a  tendency  to  over-action  of  the  interossei,  owing  to  their 
opposing  muscles  being  paralyzed,  and  in  consequence  the  terminal 
phalanges  are  hyperextended  or  even  dislocated  backward.  Atrophy 
of  the  thenar  eminence  is  prominent,  and  more  or  less  atrophy  also  occurs 
in  the  forearm.  When  the  nerve  is  injured  at  the  wrist  the  muscles 
of  the  forearm  escape.  Various  grades  of  altered  sensation  occur  over 
the  cutaneous  area  supplied  by  the  nerve,  although^  as  with  other  mixed 
nerves,  sensation  may  be  unaffected. 
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Musculo-cutaneous  Nerve. — This  nerve  supplies  the  biceps,  coraco- 
brachialis,  and  brachialis  anticiis,  and  sends  cutaneous  branches  to  the 
outer  side  of  the  forearm. 

Only  a  few  cases  of  paralysis  are  reported,  and  the  chief  symptom  is 
due  to  loss  of  power  of  the  biceps. 

Numbness  on  the  outer  side  of  the  forearm  is  also  usually  present. 


DISEASES  OP  THE  LUMBAR  PLEXUS. 

The  lumbar  plexus  is  formed  from  the  first,  second,  third,  and  part 
of  the  fourth  lumbar  nerves.  Its  most  important  branch  is  the  anterior 
crural  supplying  the  iliacus,  quadriceps  extensor,  sartorius,  and  pec- 
tineus,  also  the  skin  over  the  front  and  inner  side  of  the  thigh,  and  by 
its  long  saphenous  branch  the  skin  on  the  inner  side  of  the  leg  and  foot. 
The  obturator  from  the  third  and  fourth  nerves  is  distributed  to  the  ad- 
ductors, obturator  externus,  and  gracilis,  and  skin  of  the  upper  and 
inner  sides  of  the  thigh,  and  to  the  knee-  and  hip-joints.  The  other 
branches  of  the  plexus  are  the  ilio-inguinal,  ilio-hypogastric,  external 
cutaneous,  and  motor  twigs  to  the  psoas  and  quadratus  lumborum. 

Paralysis  of  one  or  more  of  these  branches  results  from  the  pressure 
of  deep-seated  abdominal  growths,  bone  disease,  or  psoas  abscess.  They 
are  sometimes  affected  by  spontaneous  neuritis. 

Anterior  Crural  Nerve. — The  superficial  position  of  this  nerve  at 
Poupart's  ligament  renders  it  liable  to  injury  from  wounds,  dislocations 
of  the  hip,  or  fractures  of  the  pelvis.  Bernhardt  has  noted  strain  as  a 
rare  cause  of  paralysis.  The  nerve  may  also  suffer  in  disease  of  its  roots 
from  spinal  lesions. 

Symptoms. — When  the  lesion  is  situated  about  the  level  of  Poupart's 
ligament  the  extensors  of  the  leg  are  paralyzed,  and  waste  later  on. 
Various  movements  are  impaired,  but  the  patient  can  still  stand  and 
walk,  although  in  doing  so  there  is  a  tendency  to  fall  from  contraction 
of  the  flexors  of  the  knee. 

When  the  nerve  is  damaged  high  up  flexion  of  the  hip  is  weakened, 
and,  if  the  branches  from  the  plexus  to  the  psoas  are  involved  by  the 
morbid  process,  abolished. 

Sensation  may  be  affected  over  the  lower  two  thirds  of  the  front  and 
inner  side  of  the  thigh  (middle  and  internal  cutaneous)  and  along  the 
inner  side  of  the  leg  and  foot  (long  saphenous).  The  knee  jerk  is  lost 
early  in  most  cases. 

The  Obturator  Nerve. — The  obturator  nerve,  although  rarely  affected 
alone,  is  occasiouallv  injured  from  operative  interference  during  par- 
turition, and  possibly  in  some  cases  of  obturator  liernia. 

Symptoms. — The  power  of  adduction  is  lost  and  outward  rotation 
weakened. 

Sensation  may  be  impaired  on  the  inner  and  uj^pcr  part  of  tlie  thigh, 
and  reflected  ])ain  in  tlie  knee-joint  is  a  classical  symptom  of  irritation 
of  the  nerve. 

The  external  cutaneous  nerve  is  occasionally  affected  alone.     The 
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symptoms  are  sensory,  consisting  in  numbness,  pain,  and  anaesthesia  on 
the  outer  side  of  the  leg. 

The  superior  gluteal  nerve,  arising  from  the  hmibo-sacral  cord,  is 
rarely  diseased  alone. 

Paralysis  of  the  two  smaller  gluteal  and  tensor  facial  muscles  pro- 
duces a  loss  of  power  of  abduction  and  internal  rotation.  The  unop- 
posed external  rotators  contract,  so  that  the  toes  point  outward. 


DISEASES  OP  THE  LEG  NERVES. 

The  sacral  plexus  is  formed  by  the  lumbo-sacral  cord,  the  first 
three  and  part  of  the  fourth  sacral  nerves.  Its  chief  trunk  is  the  great 
sciatic,  but  it  also  gives  oif  the  small  sciatic,  supplying  the  skin  on  the 
back  of  the  thigh  and  upper  half  of  the  leg,  together  with  several  small 
muscular  and  cutaneous  branches. 

The  great  sciatic  nerve  supplies  the  flexors  of  the  legs  and  termi- 
nates by  dividing  into  the  internal  and  external  popliteal  branches.  This 
nerve  is  frequently  the  seat  of  neuritis  (see  Sciatica),  and  has  been 
divided  by  wounds  in  the  thigh.  Paralysis  has  also  followed  the  opera- 
tion of  stretching  the  nerve. 

Symptoms. — The  symptoms  of  paralysis  vary  according  to  the  seat 
of  injury.  If  affected  in  the  pelvis  or  above  the  origin  of  the  branches 
to  the  hamstrings,  there  is  loss  of  power  in  the  flexors  of  the  legs,  as 
well  as  paralysis  of  all  the  muscles  below  the  knee.  The  patient  is  still 
able  to  walk,  the  knee  being  fixed  by  the  quadriceps  extensor  and 
gracilis,  and  the  limb  being  thrown  forward  by  the  flexors  of  the  thigh. 
The  toes  reach  the  ground  first,  and  the  forward  movement  of  the 
paralyzed  leg  is  very  short. 

External  Popliteal  Nerve. — The  external  popliteal  nerve,  owing  to 
its  superficial  position  in  close  contact  with  the  head  of  the  fibula,  is  by 
far  the  most  frequently  paralyzed  of  all  the  nerves  of  the  leg.  It  is 
liable  to  contusions  as  it  winds  round  the  head  of  the  fibula,  and  it 
is  the  nerve  most  frequently  attacked  in  multiple  neuritis. 

Symptoms. — In  paralysis  there  are  foot-drop  and  inability  to  flex  the 
ankle.  The  foot  is  adducted,  owing  to  paralysis  of  the  peronei  and  con- 
traction of  the  unopposed  tibialis  posticus.  Contraction  of  the  interossei 
produces  flexion  of  the  first  and  extension  of  the  two  terminal  phalanges. 
The  gait  is  peculiar,  and  is  termed  "  steppage,"  the  patient  flexing  the 
thigh  unduly  to  enable  the  foot  to  clear  the  ground.  After  the  lapse  of 
a  few  weeks  atrophy  of  the  affected  muscles  takes  place.  The  electrical 
reactions  are  also  characteristic  of  nerve  degeneration.  Sensation  is  lost 
over  the  outer  side  and  dorsum  of  the  foot. 

The  internal  popliteal  and  its  branches  supply  the  muscles  of  the 
back  of  the  leg  and  sole  of  the  foot.  Owing  to  its  deep  position  it  is 
not  easily  damaged  by  trauma. 

Symptoms. — There  is  loss  of  power  of  the  calf  muscles  and  deep 
flexors,  so  that  extension  of  the  ankle  is  impossible  in  such  movements 
as  walking.  Contraction  of  the  muscles  on  the  front  of  the  leg  produces 
pes  calcaneus. 

The  external  plantar  nerve  supplies  the  interossei,  and  paralysis  of 
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these  muscles  produces  a  deformity  similar  to  that  seen  in  the  fingers  in 
paralysis  of  the  ulnar  nerve.  Ansesthesia  of  the  sole  of  the  foot,  which 
is  supplied  by  the  plantar  nerves,  may  be  present  in  lesions  of  the 
internal  popliteal  nerve. 

Diagnosis. — Acute  poliomyelitis  usually  attacks  the  muscles  sup- 
plied by  the  external  popliteal,  and  less  often  those  supplied  by  the 
anterior  crural.  The  spinal  disease  is  usually  readily  recognized  by  a 
history  of  an  acute  onset  occurring  in  childhood. 

Muscular  atrophy  of  spinal  origin  is  progressive  and  bilateral. 
Lesions  of  the  cauda  equina  may  cause  paralysis  of  the  nerves  within 
the  spinal  canal  and  simulate  peripheral  disease.  In  such  cases  the 
disease  is  usually,  but  not  always,  bilateral. 

Treatment. — The  rules  governing  paralysis  of  other  nerves  are 
applicable  to  those  of  the  leg.  Various  mechanical  contrivances  to 
prevent  deformity  by  contractures  or  to  support  the  limb  are  useful. 
For  a  description  of  these  the  reader  is  referred  to  works  on  orthopaedic 
surgery. 


SCIATICA. 


The  term  "  sciatica "  is  applied  to  painful  affections  of  the  sciatic 
nerve.  Although  usually  due  to  a  perineuritis  of  the  nerve,  its  occa- 
sional dependence  on  neuralgia  or  on  the  pressure  of  tumors  or  inflam- 
matory exudation  in  the  pelvis  must  be  borne  in  mind. 

Etiology. — The  disease  is  about  four  times  more  frequent  in  men 
than  women.  Unknown  in  childhood,  it  is  extremely  rare  under  twenty 
and  is  most  common  from  forty  to  sixty. 

Rheumatic  and  gouty  diatheses  predispose  to  sciatica.  It  is  partic- 
ularly common  in  individuals  subject  to  that  form  of  rheumatism  which 
attacks  muscles  and  fibrous  structures,  and  it  is  therefore  not  uncommon 
to  find  a  history  of  lumbago  or  of  pain  about  the  fibrous  attachments  to 
the  ilium.  A  gouty  history  is  sometimes  traced  in  the  family,  or  there 
is  in  other  cases  a  history  of  articular  or  other  forms  of  gout. 

Exposure  to  ccld,  especially  when  the  individual  is  overheated,  is  an 
important  cause.  It  thus  very  commonly  aifects  the  laboring  classes. 
Exposure  from  standing  in  water,  from  wet  feet,  or  from  sleeping  in 
damp  clothes  has  been  repeatedly  followed  by  this  condition.  Another 
occasional  antecedent  is  over-exertion  of  the  muscles,  as  from  the  use  of 
a  sewing-machine  or  from  a  long  walk,  and  prolonged  pressure  from 
sitting  on  a  hard  stool  sometimes  induces  it.  The  pressure  of  tumors  in 
the  pelvis  or  rectum,  impacted  fteccs,  peri-  or  parametritis,  or  aneurysms 
may  induce  the  symptoms  of  sciatica.  Such  cases  must  be  carefully 
distinguished  from  primary  sciatica. 

Pathological  Anatomy. — 0])portunities  of  examining  the  nerves 
are  rare,  ])ut  changes  indicative  of  ])erineuritis,  sometimes  extending  to 
the  interstitial  tissue  of  tiie  nerve,  have  been  found.  Whilst  most  in- 
tense at  the  sciatic  notch  or  about  the  middle  of  the  thigh,  the  signs  of 
inflammation  of  less  degree  sometimes  extend  along  considerable  tracts 
of  the  nerve  or  its  branches. 

The  constant   character   of  the   ]»ain,  the  tenderness  of  the   nerve 
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trunk,  and  the  muscular  wasting  are  also  features  indicating  that  tlie 
affection  is  a  neuritis  and  not  merely  neuralgic. 

Symptoms. — The  principal  symptom,  and  by  far  the  most  distress- 
ing, is  pain.  Beginning  gradually,  seldom  suddenly,  it  soon  becomes 
more  intense  and  often  of  an  extreme  character.  Its  points  of  greatest 
intensity  are  at  the  sciatic  notch,  in  the  middle  of  the  thigh,  and  about 
the  posterior  superior  iliac  spine.  It  frequently  radiates  along  one  or 
both  main  branches  of  the  nerve,  more  frequently  the  peroneal  branch 
of  the  external  popliteal,  producing  severe  pain,  especially  about  the 
head  of  the  fibula,  the  external  malleolus,  and  the  dorsum  of  the  foot. 
AVhilst  the  pain  is  sometimes  diffused,  it  often  follows  the  course  of  the 
nerve.  It  is  variously  described  as  burning  or  boring,  dull  or  acute, 
and  in  different  paroxysms  may  affect  the  whole  area  of  distribution  or 
shift  from  one  part  to  another. 

Any  movement  causes  an  exacerbation  of  pain,  and  the  limb  is  held 
slightly  flexed  at  the  hip-  and  knee-joints.  Some  cases,  however,  seem 
to  derive  more  ease  by  moving  about.  Nocturnal  exacerbation  is  usual, 
but  the  pain  remains  during  the  day. 

Neighboring  nerve  territories  are  sometimes  affected ;  anaesthesia 
over  the  back  of  the  thigh  indicates  involvement  of  the  small  sciatic ; 
pain  with  flabbiness  of  the  muscles  on  the  front  of  the  thigh  is  probably 
due  to  a  neuritis  ascending  the  lumbo-sacral  cord  and  involving  the 
lumbar  plexus ;  secondary  involvement  of  the  cord  has  also  been 
observed  in  extremely  rare  instances. 

When  the  disease  is  well  established  the  nerve  trunk  becomes  tender 
to  pressure,  especially  at  the  sciatic  notch,  in  the  thigh,  and  about  the 
head  of  the  fibula.  This  tenderness  is  sometimes  best  elicited  by  putting 
the  nerve  on  the  stretch,  as  by  asking  the  patient  to  stand  and  bend  the 
body  forward,  or  by  seating  him  on  a  chair  with  the  knee  at  a  right 
angle  and  pressing  on  the  ham  with  the  fingers. 

Numbness,  tingling,  or  other  subjective  sensations  are  sometimes 
present,  and  small  areas  of    ansesthesia  or  hypersesthesia  may  occur. 

The  muscles  show  a  certain  amount  of  flabbiness  and  wasting,  and 
in  old-standing  cases  a  difference  of  from  one  to  two  inches  in  the 
measurements  of  the  thighs  and  lower  legs  is  not  infrequent.  The 
buttock  is  also  somewhat  flatter  than  on  the  healthy  side.  Muscular 
cramp  and  twitchings  are  occasionally  seen.  Slight  alterations  in  the 
electrical  reactions  are  sometimes  present,  but  very  rarely  amount  to 
the  reaction  of  degeneration. 

Herpes  along  the  course  of  the  nerve  has  been  described,  but  is  very 
unusual. 

The  DURATION  of  the  disease  is  notoriously  uncertain.  Slight  cases 
may  recover  in  a  few  weeks,  whilst  others  drag  on  for  from  three  to 
six  months  or  even  a  year.  Relapses  are  apt  to  occur,  and  still  more 
common  is  recurrence.  Bilateral  disease  is  not  common,  but  both 
nerves  may  suffer  at  different  periods. 

Diagnosis. — The  pain  is  usually  readily  localized  in  the  nerve  by 
its  site  and  the  presence  of  tenderness. 

Indications  of  rheumatism  or  of  gout,  such  as  the  presence  of 
Heberden's  nodes,  and  in  the  latter  case  of  tophi  also,  should  be  looked 
for.     A  careful  examination  of  the  rectum  and  vagina  sometimes  reveals 
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the  presence  of  a  growth  and  clears  np  a  doubtful  case.  Hip-joint  dis- 
ease is  usually  readily  distinguished  by  the  tenderness  produced  on  per- 
cussing the  heel  or  acetabulum. 

Although  neuralgia  of  the  sciatic  may  occasionally  occur,  it  is  cer- 
tainly rare.  It  is  distinguished  by  the  more  transitory  character  of 
the  pain,  by  its  subjects  being  usually  weakly  and  anaemic  or  subject  to 
neuralgia  elsewhere,  and  by  the  absence  of  any  sign  of  nerve  injury, 
such  as  muscular  wasting  or  patches  of  anaesthesia. 

Teeatment. — The  most  important  part  in  the  treatment  of  sciatica 
is  rest  in  bed.  In  severe  or  obstinate  cases  a  good  deal  of  success  has 
been  attained  by  adopting  Weir  Mitchell's  method  of  keeping  the  limb 
immobile  with  a  long  splint,  such  as  is  used  for  fractures  of  the  thigh. 
In  many  of  the  mild  cases  the  patient  Avalks  about,  but  there  is  always 
a  risk  of  severe  symptoms  setting  in. 

Counter-irritation  is  of  signal  service,  and  often  materially  shortens 
the  course  of  the  disease.  Small  blisters  may  be  applied  every  other 
night  along  the  course  of  the  nerve,  or  mustard  may  be  used,  but  is  less 
serviceable,  and  in  the  acute  stage  hot  lead-and-opium  fomentations. 
Weir  Mitchell  speaks  highly  of  ice  in  combination  with  the  long  splint. 
The  application  of  the  thermo-cautery  is  a  very  valuable  measure  and 
not  very  painful.  Gowers  recommends  small  doses  of  mercury  in  the 
acute  stages. 

In  rheumatic  cases  salicylate  of  soda  is  sometimes  very  efficacious, 
but  more  often  fails.  Saline  purgatives  should  be  freely  given  in  gouty 
individuals. 

Pain  when  severe  requires  the  use  of  sedatives.  Morphine  hypo- 
dermically  is  the  surest,  but  should  be  avoided  as  long  as  possible. 
Other  sedatives  used  in  neuritis  may  also  be  tried.  Acupuncture  some- 
times gives  temporary  relief,  whilst  sedative  and  stimulating  liniments, 
such  as  equal  parts  of  belladonna  and  chloroform,  are  sometimes  used, 
but  are  usually  inferior  to  other  forms  of  counter-irritation. 

Galvanism  (10  to  20  ma.)  is  sometimes  very  serviceable  in  relieving 
pain,  especially  in  the  later  stages.  When  the  disease  is  very  obstinate 
nerve-stretching  may  be  resorted  to,  but  the  results,  as  a  rule,  are  not 
very  brilliant. 


CoccYDYNiA  is  a  painful  affection  of  the  coccygeal  nerves,  probably 
depending  on  irritation  or  neuritis.  It  is  met  with  chiefly  in  women, 
and  is  usually  attributed  to  a  fall  or  to  injury  during  labor.  It  may, 
however,  originate  without  any  obvious  cause  or  from  exposure  to  cold. 
The  occasional  presence  of  growths  in  the  rectum  should  not  be  over- 
looked as  a  possible  cause. 

Symptoms. — Tlic  chief  sym])tom  is  pain  in  the  region  of  the  coccyx, 
increased  by  sitting  or  walking  and  sometimes  by  micturition  or  defeca- 
tion.    There  is  tenderness  to  pressure  over  the  bone. 

The  COURSE  is  prolonged,  and  it  is  often  rebellious  to  treatment. 

Treatment. — The  usual  forms  of  counter-irritation,  such  as  are 
used  in  sciatica,  may  be  tried.  If  they  fail,  excision  of  the  coccyx  has 
been  followed  by  relief  in  many  instances.  Subcutaneous  section  of 
the  tissues  attached  to  the  Itordcrs  of  the  bone  is  also  efficacious. 
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THE    DIAGNOSIS  AND    LOCALIZATION   OF 
SPINAL  CORD   DISEASES. 

By  M.  ALLEN  STARR,  M.  D. 


The  general  practitioner  approaches  a  case  of  nervous  disease  from 
the  side  of  the  symptoms.  It  is  therefore  important  to  analyze  each 
symptom  and  to  show  its  pathological  significance ;  for  if  a  defect  of 
function  is  carefully  studied  with  the  anatomical  basis  of  that  function 
clearly  in  mind,  the  symptom  will  be  found  to  point  directly  to  the 
situation  of  the  pathological  process ;  the  degree  and  location  of  the 
symptom  will  indicate  the  extent  of  the  lesion ;  and  the  combination 
of  symptoms  will  lead  to  the  diagnosis  of  the  exact  form  of  disease. 

This  is  particularly  true  of  diseases  of  the  spinal  cord,  for  this  organ 
is  made  up  of  thirty-one  segments,  each  segment  consisting  of  a  mass 
of  gray  matter  connected  with  a  pair  of  spinal  nerves  which  pass  to  a 
definite  region  of  the  body ;  and  each  segment  is  joined  to  the  others 
and  also  to  the  brain  by  means  of  nerve  tracts  running  through  the 
various  columns  which  surround  the  gray  matter  of  the  segment. 

The  spinal  cord  is  an  organ  which  has  two  distinct  functions  :  namely, 
(1)  the  function  of  controlling  directly  the  various  parts  of  the  body 
with  which  it  is  joined  by  means  of  its  pair  of  nerves ;  and  (2)  the 
function  of  communicating  impulses  to  and  from  the  brain.  In  con- 
sidering, therefore,  the  functions  of  the  cord  and  the  symptoms  which 
arise  from  disturbance  of  these  functions  it  is  necessary  to  understand 
not  only  the  function  of  each  spinal  segment  so  far  as  its  motor  mechan- 
isms, its  sensory  connections,  its  vasomotor  and  trophic  functions,  and 
the  distribution  of  its  particular  pair  of  spinal  nerves,  are  concerned, 
but  also  the  functions  of  the  columns  of  the  cord  which  pass  through 
the  particular  segment  concerned,  and  transmit  motor  impulses  down- 
ward from  the  brain  and  sensory  impulses  upward  toward  the  brain. 

In  this  article  an  attempt  will  be  made  to  consider  carefully  each 
symptom  which  may  present  itself  in  any  case  of  spinal-cord  disease — 
to  refer  these  symptoms  one  by  one  to  the  anatomical  structure  whose 
function  is  impaired,  and  thus  to  determine  what  the  pathological 
import  of  each  symptom  may  be.  This  will  demonstrate  how  readily 
the  localization  of  spinal  affections  may  be  determined,  and  from  this 
localization  and  the  combination  of  the  symptoms  it  will  be  easily  pos- 
sible to  arrive  at  a  diagnosis  of  any  form  of  spinal-cord  disease. 
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Fig.  6. 


Symptoms. — The  symptoms  of 
spinal-cord  disease  are  paralysis, 
changes  in  reflex  activity,  disturbance 
in  the  control  of  the  sphincters,  altera- 
tions of  gait  and  of  posture,  defects  of 
sensation,  ataxia,  pain,  and  trophic  dis- 
orders. 

Paralysis  is  a  condition  of  weak- 
ness or  total  loss  of  power  in  a  muscle. 
It  may  be  limited  to  a  single  muscle, 
it  may  aifect  a  group  of  muscles,  or  it 
may  affect  a  limb  in  its  entire  muscu- 
lar apparatus.  Paralysis  may  be  due 
to  an  interference  with  the  transmis- 
sion of  voluntary  impulses  from  the 
motor  centres  of  the  brain  to  the  motor 
cells  (neurons)  of  the  spinal  cord,  which 
impulses  pass  in  the  motor  tracts  of 
the  spinal  cord — viz.  in  the  lateral 
pyramidal  and  anterior  median  col- 
umns. Paralysis  may  also  be  caused 
by  a  destruction  of  the  motor  neurons 
situated  in  the  anterior  gray  horns'  of 
the  spinal  cord,  whose  axis-cylinder 
processes  (axons)  pass  directly  to  the 
muscles  through  the  anterior  nerve 
roots  and  the  motor  nerves  of  the 
body.  There  are,  therefore,  two  forms 
of  spinal  paralysis,  quite  clearly  dis- 
tinct from  one  another  according  as 
the  lesion  affects  the  first  (cortico- 
spinal) or  the  second  (spino-muscular) 
parts  of  the  motor  mechanism. 

The  diagram  (Fig.  6)  shows  these 
two  parts  of  the  motor  mechanism. 
The  motor  neurons  of  the  brain  send 
their  axons  downward  through  the 
pyramids  of  the  medulla,  where  a  par- 
tial decussation  takes  place,  the  major- 
ity of  the  axons  from  one  pyramid 
crossing  into  the  opposite  lateral  pyra- 
midal tract  of  the  cord  (Fig.  6,  Pi/), 


Diagram  of  the  spinal  rrtrfi,  showinp:  the  motor 
mechanism:  Pi/,  lati'ral  pyramiihil;  A^[,  ante- 
rior median  eolmnns  transmitting  voluntary  im- 
pulses from  the  right  ]iyrnmicl  of  the  meilulla  ti> 
the  motor  eells  of  tlie  antrrinr  horns  of  the  cord, 
whence  motor  nerves  issue  in  the  motor  root 
(771):  s,  sensory  nerve  sending  its  (ihrcs  into  the 
posterior  liorii  and  into  tlie  root  zone  of  the 
cohiinn  of  Hurdaeli  (/;),  whence  fihres  pass  lor- 
wani  to  reacli  the  commissural  cells  (r)  and  the 
association  cells  (n),  ami  the  motor  cells  (?») ;  L, 
fihres  of  tlic  lateral  limiting  layer,  consisting  of 
association  neurons  hctwecn  various  levels  of 
the  cord,  being  branches  of  the  cells  (a). 
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and  the  remainder  passing  directly  into  the  anterior  median  cohnini 
(Fig.  6,  A3f).  As  these  axons  pass  downward  they  terminate  at  vari- 
ous levels  in  the  anterior  gray  horns  of  the  spinal  cord,  their  termina- 
tions taking  the  form  of  fine  brush-like  expansions  which  surround  the 
motor  neurons  of  the  cord  (Fig.  6,  m),  each  filament  coming  into  con- 
tact with  the  protoplasmic  processes  (dendrites)  of  those  neurons,  but 
not  being  continuous  with  those  dendrites.  As  these  motor  axons  pass 
downward  to  their  termination  they  give  oif  small  fine  branches  (collat- 
erals) at  right  angles  to  their  course,  and  these  collaterals  terminate  in 
the  same  manner  in  brushes  around  the  motor  neurons  of  the  cord. 
Thus  a  voluntary  impulse  starting  from  a  motor  neuron  of  the  brain 
may  reach  several  motor  neurons  of  the  cord.  As  the  motor  tract 
passes  downward  through  the  cord  it  becomes  smaller  and  smaller,  but 
few  fibres  remaining;  in  the  anterior  median  column  below  the  dorsal 
region,  while  some  fibres  of  the  lateral  pyramidal  tract  extend  to  the 
very  last  segment  of  the  cord. 

This  motor  tract  is  much  more  highly  developed  in  those  animals 
which  make  use  of  the  digits  of  their  extremities.  Thus  an  elephant 
has  no  pyramid,  while  man  has  the  most  highly  developed  pyramidal 
tract.  Hence  it  is  evident  that  this  tract  transmits  those  voluntary 
impulses  which  are  concerned  in  the  finely  adjusted  movements  of 
volition. 

Each  axon  in  this  tract,  being  a  process  of  a  motor  neuron  of  the  cere- 
bral cortex,  is  dependent  upon  that  neuron  for  its  nutrition.  If  the  cor- 
tical neurons  are  destroyed  or  if  the  axon  is  separated  at  any  point  in 
its  course  from  its  neuron,  it  degenerates  to  its  terminal  brush.  Hence 
a  degeneration  of  the  motor  tracts  of  the  cord  may  be  due  to  disease  in 
the  brain,  as  in  hemiplegia,  or  may  be  due  to  any  transverse  lesion  of 
the  cord  which  separates  the  axons  from  their  neurons.  The  following 
figures  (7-10)  of  specimens  demonstrate  descending  degeneration  of  the 
motor  tracts  in  the  cord.  Figs.  7  and  8  show  descending  degeneration 
consequent  upon  hemiplegia,  of  slight  and  of  severe  type,  the  anterior 
median  column  on  the  side  of  the  brain  lesion  and  the  lateral  pyramidal 
tract  upon  the  other  side  being  degenerated.  Figs.  9  and  10  show  de- 
scending degeneration  in  both  lateral  pyramidal  and  anterior  median 
columns  consequent  upon  a  transverse  myelitis  located  at  some  distance 
above  the  level  from  which  the  section  is  taken. 

Paralysis  of  the  cortico-spinal  type,  which  is  always  due  to  a  disease 
in  this  first  element  of  the  motor  tract,  has  the  following  character- 
istics :  The  muscles  paralyzed  are  partially  and  not  absolutely  paralyzed. 
All  the  muscles  of  the  limb  affected  are  about  equally  involved ;  the 
limb  is  stiff,  its  joints  being  moved  with  difficulty  and  slowly  on  account 
of  the  rigid  condition  of  the  muscles.  The  muscles  are  thus  in  a  state 
of  slight  tonic  contraction,  and  are  hypersensitive  to  mechanical  irrita- 
tion, so  that  tapping  a  muscle  produces  a  quick  contraction,  and  tapping 
its  tendon  causes  a  prompt  response.  The  muscles  show  no  tendency 
to  atrophy,  though  from  disuse  they  may  gradually  become  somewhat 
small.  They  are  never  flabby  ;  their  nutrition  is  good ;  there  is  no 
change  in  their  electric  excitability.  In  this  form  of  paralysis  the 
circulation  of  the  limb  is  sometimes  impaired.  There  is  slight  blueness 
and  coldness  in  the  extremitv  and  a  tendency  to  oedema.     Sensory  dis- 
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Fig.  7. 


Section  of  the  spinal  cord,  at  the  sixth  cervical  segment,  showing  descending  degeneration  in  the 
left  lateral  pyramidal  and  the  right  anterior  median  columns,  after  a  small  lesion  in  the 
motor  tract  of  the  right  cerebral  hemisphere. 

Fig.  8. 


Section  of  the  spinal  cord,  at  the  fifth  cervical  scgmonf,  showing  descending  degeneration  in  the 
left  anterior  median  ami  right  liiicral  pyraniidal  tract,  after  extensive  h'sion  in  tlie  h'ft  cere- 
bnil  hemisphere.  There  is  sliglit  degeneration  in  the  left  pyramidal  tract  and  in  the  posterior 
columns. 
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Section  of  the  spinal  cord  (somewhat  distorted)  in  lower  cervical  region,  showing  bilateral  descend- 
ing degeneration  in  both  anterior  median  and  lateral  pyramidal  tracts.  This  section  demon- 
strates the  unequal  size  of  corresponding  columns  on  the  two  sides  of  the  spinal  cord.  When 
the  anterior  median  column  is  large  in  extent  the  opposite  pyramidal  tract  is  correspondingly 
small.    Integrity  of  the  direct  cerebellar  columns  is  evident. 


Fig 


Section  of  the  spinal  cord  at  the  third  lumbar  segment,  showing  descending  degeneration  in  both 
lateral  pyramidal  tracts.  A  few  fibres  are  degenerated  in  the  anterior  median  columns.  At 
this  level  there  are  no  direct  cerebellar  columns. 
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turbances  do  not  necessarily  attend  this  form  of  paralysis,  and,  if  they 
are  present,  are  an  indication  of  disease  elsewhere  than  in  the  motor 
tract. 

This  type  of  paralysis  is  seen  after  all  forms  of  cerebral  disease,  and 
then  usually  aifects  the  arm  and  leg  upon  one  side  (hemiplegia).  It  is 
also  seen  in  both  lower  limbs  after  a  transverse  lesion  of  the  cord,  such 
as  may  be  produced  by  Pott's  disease,  by  transverse  myelitis,  by  soften- 
ing from  thrombosis,  by  hemorrhage,  or  by  tumors  of  the  spinal  cord. 
If  this  transverse  lesion  is  in  the  cervical  region,  the  arms  are  also  in- 
volved. It  is  also  seen  in  primary  lateral  sclerosis  and  in  syphilitic 
paraplegia,  in  which  conditions  it  is  limited  to  the  legs. 

The  second  or  spino-muscular  type  of  paralysis  has  an  entirely 
different  set  of  characteristics.  The  muscles  affected  are  usually 
entirely  paralyzed  at  the  outset,  and  if  they  recover  at  all  recover 
slowly  and  imperfectly.  While  all  the  muscles  of  the  limb  may  be 
affected,  as  a  rule  they  are  not,  a  few  muscles  here  and  there  upon  the 
member  being  apparently  paralyzed,  while  others  retain  their  power ; 
or  if  all  the  muscles  are  paralyzed  at  first,  some  will  recover  to  a  greater 
extent  than  others.  The  limb  is  never  stiff,  but  hangs  helpless,  yield- 
ing to  the  force  of  gravitation,  its  joints  being  relaxed  and  the  articular 
surfaces  no  longer  being  held  in  close  approximation  by  the  tonic  con- 
traction of  the  muscles ;  hence  these  joints  are  all  more  freely  movable 
than  in  health.  The  muscles  are  relaxed  and  flabby.  They  do  not 
respond  to  mechanical  irritation  by  tapping  Avith  a  hammer,  and  tap- 
ping their  tendons  does  not  cause  contraction ;  the  so-called  tendon 
reflex  is  lost.  The  muscles  atrophy  very  soon  after  they  are  first 
affected,  and  this  atrophy  may  go  on  rapidly  until  but  little  of  the 
muscle  is  left.  There  is  an  early  appearance  of  the  reaction  of  degen- 
eration in  the  muscle ;  that  is,  it  no  longer  responds  when  either  faradic 
or  galvanic  excitation  is  passed  through  its  nerve,  and  it  no  longer  re- 
sponds when  faradism  is  applied  directly  to  it.  The  circulation  in  the 
limb  is  always  impaired  in  this  form  of  paralysis.  The  vessels  are 
relaxed,  the  blood  pressure  is  decreased,  there  is  a  slow  capillary  cir- 
culation, the  limb  is  blue  and  cold,  and  all  the  chemical  processes  seem 
to  1)e  delayed  ;  hence  the  surface  temperature  is  much  colder  than  in 
the  first  type  of  paralysis.  Soon  after  the  onset  the  limb  is  likely  to 
be  covered  with  a  clammy  perspiration,  and  later  on,  when  this  is  no 
longer  present,  it  is  very  difficult  to  heat  it  up  to  the  temperature  of 
the  other  side.  Sensory  disturbances  do  not  necessarily  attend  this 
form  of  paralysis. 

This  type  of  paralysis  is  due  to  a  lesion  of  motor  cells  in  tlie  ante- 
rior gray  horns  of  the  cord  (Fig.  6,  m)  or  to  an  affection  of  the  nerve 
trunks  containing  the  axons  of  these  motor  neurons.  It  occurs  in 
infantile  spinal  paralysis  or  anterior  poliomyelitis,  acute  or  chronic; 
in  amyotrophic  lateral  sclerosis ;  in  myelitis,  cither  localized  in  a  few 
segments  or  extensive  throughout  the  cord ;  in  syringomyelia  when 
the  lesion  invades  the  anterior  horns;  in  tumors  and  hemorrhages 
within  the  cord;  and  in  softening  of  the  cord  due  to  embolism  or 
tiirombosis. 

The  reason  for  these  characteristics  of  this  second  tyjie  of  paralysis 
will  be  better  understood  if  the  anatomical  structure  of  the  sec(md  part 
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The  groups  of  cells  in  the  spinal  cord  at  the  fifth  cervical  segment. 


Fig.  12. 


The  groups  of  cells  in  the  anterior  horns  of  the  spinal  cord  at  the  tifth  cervical  segment. 
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of  the  motor  tract  is  considered.  The  motor  neurons  of  the  cord  lie, 
as  already  stated,  in  the  anterior  part  of  the  gray  matter.  These  motor 
neurons  are  not  scattered  irregularly  through  the  gray  matter,  but  are 
collected  into  groups,  the  larger  number  of  groups  lying  in  the  cervical 
and  lumbar  enlargements.  The  number  of  these  groups  varies  greatly 
in  different  segments  of  the  cord,  as  is  shown  in  Figs.  11  to  16,  and  the 
groups  have  a  varying  extent  longitudinally,  so  that  while  some  groups 

are    limited    to    a    single 
Fig.  13.  segment,     others     extend 

through  several  segments. 
Each  group  of  neurons 
controls  a  single  muscle 
or  a  group  of  muscles 
which  act  simultaneously 
and  in  harmony.  The 
fundamental  movements 
of  flexion  and  extension 
of  the  larger  muscles  of 
the  limbs  are  represented 
in  the  large  groups  of  the 
median,  anterior,  and  lat- 
eral parts  of  the  anterior 
horn.  The  accessory  move- 
ments of  the  fingers  and 
toes  which  are  peculiar  to 
monkeys  and  to  man  are 
represented  in  the  smaller 
groups  lying  nearer  the 
central  portion  of  the  gray 
matter.  In  Figs.  11  to  16 
groups  of  cells  at  six  dif- 
ferent levels  of  the  cord 
are  shown,  and  it  will  be 
seen  that  they  differ  in 
their  situation  and  extent 
at  different  levels.  A 
careful  study  of  compar- 
ative anatomy  and  of  the 
lesions    occurrins"    in    an- 
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tcrior  poliomyelitis,  in  wliich  disease  single  groups  oi  cells  are 
affected,  has  enabled  us  to  determine  the  exact  level  in  the  cord 
of  the  various  groups  of  cells  representing  the  various  muscles  of 
the  body.  These  are  shown  in  Table  I.,  which  gives  each  segment 
of  the  cervical,  lumbar,  and  sacral  regions,  with  a  list  of  the  muscles 
represented  in  each  segment.  It  will  be  noticed  that  some  muscles 
are  represented  in  two  or  even  three  segments,  while  other  muscles 
are  represented  in  but  one.  It  is  evident,  therefore,  that  if  the  lesion 
in  the  cord  is  limited  to  one  segment,  it  will  paralyze  completely 
two  or  three  muscles  whifh  are  represented  by  motor  neurons  in  that 
segment  only,  and  it  will  ])aralyze  ])artially  other  muscles  which  arc 
represented    not    only    in    that    segment,    but    also    in    adjacent   seg- 
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The  groups  of  cells  in  the  third  lumbar  segment  of  the  spinal  cord. 
Fig.  15. 


The  groups  of  cells  in  the  fifth  lumbar  segment  of  the  spinal  cord. 
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ments.  Hence  the  apparent  irregular  distribution  and  degree  of  the 
paralysis  in  various  muscles  upon  the  limb  in  cases  of  infantile 
paralysis. 

Table  I. — Shounng  the  Muscles  represented  in  Groups  of  Cells  in  the 
Various  Segments  of  the  Spinal  Cord. 


II.,  III. 

IV.  Cervical. 

V.  Cervical. 

VI.  Cervical. 

VII.  Cervical. 

Vlll.Cervical. 

I.  Dorsal. 

Cervical. 

Diaphragm. 

Diaphragm. 

Sterno- 

Lev.  ang.  scap. 

mastoid. 

Rhomboid. 

Rhomboid. 

Trapezius. 

Supra-  and  in- 

Supra- and  in- 

Scalenus. 

fraspin. 
Deltoid. 
Supin.  long. 
Biceps. 

fraspln. 
Deltoid. 
Supin.  long. 
Biceps. 
Supin.  brev. 
Serratus  mag. 
Pect.  (clav.). 
Teres  minor. 

Biceps. 

Serratus  mag. 
Pect.  (clav.). 
Pronators. 
Triceps. 
Brach.  ant. 
Long     exten- 
sors of  wrist. 

Pronators. 
Triceps. 
Brach.  ant. 
Long  extensors 

of    wrist    and 

lingers. 
Pect.  (costal). 
Latis.  dorsi. 
Teres  major. 
Long  flexors  of 

Long    flexors 

wrist  and  flii-i   of  wrist  and 

gers. 

fingers. 

Extensor  of 
thumb. 

Intrinsic  mus- 
cles of  hands. 

Extensor  of 
thumb. 

Intrinsic  mus- 
cles of  hands. 

I.  Lumbar. 

II.  Lumbar. 

III.  Lumbar. 

IV.  Lumbar. 

V.  Lumbar. 

Quadr.  lumb. 

Obliqui. 

Transversalis. 

Psoas. 

Psoas. 

Iliacus. 

Iliacus. 
Sartorius. 
Quad.  ext.  cruris. 

Quad.  ext.  cruris. 

Obturator. 

Adductores. 

Obturator. 

Adductores. 

Glutei. 

Glutei. 

Biceps  femoris. 
Semi-tend. 
Popliteus. 

I.  Sacral. 

II.  Sacral. 

III.  Sa 

cral. 

IV.  and  V.  Sacral. 

Biceps  femor. 

Semiraeinb. 

Ext.  long.  dig. 

Gastroc. 

Gastroc. 

Tibialis  post. 

Tibialis  post. 
Tibialis  anticus. 
Peronei. 

Peronei. 

Intrinsic  muscles  of 

foot. 

Iiitriusic  musi 

les  of  foot. 

Sphincter  ani  et  vesicx. 

Perineal  muscles. 

Certain  special  forms  of  the  second  type  of  paralysis  arc  quite  com- 
monly recognized.  Thus  we  have  in  anterior  poliomyelitis  the  upper- 
arm  type  of  paralysis  in  which  the  deltoid,  biceps,  supinator  longus, 
and  mu.sclcs  about  the  shoulder-blades  are  aif'ected  together,  the  muscles 
moving  the  wrist  and  fingers  escaping.  Reference  to  the  table  Avill 
show  that  this  form  is  due  to  a  lesion  in  the  u])per  ])art  of  the  cervical 
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enlargement.  We  also  have  a  lower-arm  type  of  paralysis,  in  which 
the  muscles  which  move  the  fingers  and  wrist  are  alone  invaded,  the 
supinator  longus  which  lies  among  them  escaping  entirely.  Reference 
to  the  table  will  show  that  this  is  due  to  a  lesion  of  the  lower  cervical 
enlargement.     The  same  distinction  can  be  made  in  paralysis  of  the  leg, 

Fig.  16. 


The  groups  of  cells  in  the  second  sacral  segment  of  the  spinal  cord. 

there  being  a  thigh  type,  a  leg  type  and  a  foot  type,  according  as  the 
lesion  is  in  the  upper  lumbar,  mid-lumbar,  and  sacral  segments.  By 
reference  to  the  table,  therefore,  it  will  be  possible  in  any  case  of 
paralysis  of  the  second  type  to  arrive  at  a  localization  of  the  lesion  or 
at  an  estimate  of  its  extent  in  the  cord  when  the  muscles  paralyzed  are 
exactly  determined.  The  electrical  examination  will  assist  in  this 
determination,  inasmuch  as  the  muscles  whose  groups  of  cells  are 
destroyed  will  have  lost  their  faradic  excitability,  while  the  muscles 
whose  groups  of  cells  are  intact  will  show  no  change  in  electrical 
reactions. 

That  the  motor  neurons  of  the  cord  have  a  distinct  influence  upon 
the  nutrition  of  the  muscle  and  upon  the  circulation  in  it  is  shown  by 
the  rapid  atrophy  and  the  vasomotor  disturbances  in  the  muscle  which 
also  attend  this  tyj)e  of  paralysis,  and  to  which  allusion  has  already 
been  made. 

It  has  already  been  stated  that  this  type  of  paralysis  may  be  due  to 
a  lesion  in  the  axons  arising  from  the  motor  neurons  of  the  cord.  It  is 
to  be  remembered,  however,  that  after  their  exit  from  the  cord  these 
axons  are  divided  up  into  nerves,  being  distributed  in  various  directions 
through  the  brachial  and  lumbar  and  sacral  plexuses.    A  differential  diag- 
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nosis  can  always  be  made  between  lesions  of  the  spinal  cord  and  lesions 
of  the  nerve  trunks  by  the  distribution  of  the  paralysis  ;  for  the  muscles 
which  are  paralyzed  together  from  a  lesion  of  a  single  nerve  are  different 
from  the  muscles  paralyzed  together  from  a  lesion  of  the  spinal  cord. 
Thus  the  deltoid  is  often  paralyzed  from  a  lesion  of  the  circumflex  nerve 
alone,  bnt  is  never  paralyzed  alone  from  lesion  of  the  cord.  Thus  the 
extensors  of  the  wrist,  together  with  the  supinator  longus,  are  paralyzed 
in  lesions  of  the  musculo-spiral  nerve,  but,  as  already  stated,  these 
muscles  are  never  paralyzed  together  in  small  lesions  of  the  spinal  cord, 
their  groups  of  cells  lying  far  apart.  And  what  is  true  of  the  nerves  of 
the  brachial  plexus  is  also  true  of  the  nerves  going  to  the  lower  extrem- 
ity ;  hence,  while  the  characteristics  of  paralysis  in  lesions  of  the  spinal 
cord  and  of  the  motor  nerve  trunks  are  the  same,  the  association  of 
paralyzed  muscles  with  one  another  in  the  two  conditions  differs.  A 
further  point  of  differentiation  is  also  found  in  the  distribution  of  anaes- 
thesia occurring  with  lesions  of  the  nerve  trunks,  anaesthesia  being  fre- 
quently present  in  lesions  of  the  nerve  trunks,  and  not  necessarily  present 
in  lesions  of  the  motor  neurons  of  the  cord.  Furthermore,  when  it  is 
present  in  a  lesion  of  the  cord,  as  will  be  shown  later,  the  distribution 
of  the  anaesthesia  in  the  skin  differs  entirely  from  the  distribution  of 
anaesthesia  after  a  lesion  of  the  nerve. 

It  is  thus  possible,  from  a  study  of  paralysis  and  of  its  essential 
characteristics  and  distribution  in  any  case,  to  reach  a  diagnosis  and  a 
localization  of  the  lesion,  and  to  differentiate  between  lesions  of  the 
motor  tracts  of  the  cord  or  of  the  motor  neurons  of  the  cord  or  of 
the  nerve  trunks. 

There  are  cases,  however,  of  a  general  disease  of  the  cord,  such  as  a 
general  myelitis  involving  both  the  white  tracts  and  the  gray  matter,  in 
which  a  third  type  of  paralysis  is  observed.  This  presents  some  of  the 
characteristics  of  both  the  former  types,  and,  were  the  diagnosis  to  rest 
upon  the  examination  of  the  paralysis  alone,  it  might  present  certain 
difficulties.  Fortunately,  there  are  other  symptoms  always  present  to 
guide  us  in  the  diagnosis ;  for  in  a  general  inflammation  of  the  cord  the 
changes  in  reflex  action  and  in  the  control  of  the  bladder  and  rectum, 
arid  the  tendency  to  very  severe  trophic  disturbances,  are  so  marked  as 
to  leave  no  doubt  regarding  the  actual  condition.  In  this  third  type  of 
spinal  paralysis  the  paralysis  resembles  more  closely  the  second  type 
than  it  does  the  first,  there  being  the  same  total  parah^sis,  the  same 
atrophy,  and  the  same  reaction  of  degeneration  in  the  paralyzed  muscles. 
But  the  distribution  of  the  paralysis  is  more  extensive — is,  in  fact,  fre- 
quently total  in  both  legs  and  almost  complete  in  both  arms,  and,  al- 
though there  is  no  rigidity  of  the  limbs,  there  is  sometimes  an  increase 
in  the  reflex  activity  and  in  the  mechanical  excitability  of  the  muscles 
i;;!  the  early  stage  before  they  are  finally  lost.  This  is  ])artieularly 
noticed  in  the  disease  amyotrophic  lateral  sclerosis  in  which  both  the 
lateral  tracts  and  the  anterior  horns  are  simultaneously  progressively 
destroyed.  In  this  disease  the  first  type  of  j)aralysis  is  present  in 
the  legs  for  several  months,  and  the  second  ty])e  is  present  in  the  arms, 
associated  with  an  increased  mechanical  excitability  of  the  muscles, 
but  finally  this  is  lost,  and  the  arms  ])resent  the  typical  second  type, 
wliicli  gradually  and   finally  extends  also  to  the  legs. 
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In  cases  of  injury  of  the  spinal  cord  by  fractures  and  dislocations 
of  the  vertebrae  the  spinal  cord  may  be  seriously  bruised  or  it  may  be 
absolutely  disintegrated.  The  symptoms  of  paralysis  appear  to  differ 
somewhat  in  these  two  conditions,  as  has  been  shown  by  Thorburn^  and 
by  Kocher.^  When  the  spinal  cord  is  injured,  but  not  destroyed,  there 
is  total  paralysis  below  the  level  of  the  injury,  with  a  condition  of  rigid- 
ity of  the  limbs  and  an  increase  of  tendon  reflexes.  There  is  also  a 
loss  of  control  of  the  bladder,  which  may  take  the  form  either  of  reten- 
tion of  urine  or  of  spontaneous  evacuation  of  the  bladder.  There  is 
likely  to  be  some  distention  of  the  abdomen  by  gas,  due  to  a  paralysis 
of  the  intestinal  wall. 

When  the  spinal  cord  is  absolutely  divided  or  destroyed  at  any  level, 
there  is  total  paralysis  below  this  level,  the  limbs  being  completely  re- 
laxed and  not  in  a  state  of  rigidity.  The  paralysis  is  symmetrical  upon 
the  two  sides.  The  tendon  reflexes  are  absolutely  lost.  There  is  always 
a  retention  of  urine,  which  has  to  be  relieved  by  catheter;  there  is 
tympanites  with  distention  of  the  abdomen ;  there  is  a  paralysis  of  the 
vaso-constrictors  leading  to  a  dilatation  of  the  subcutaneous  veins,  and 
consequently  to  an  increased  temperature  and  to  priapism.  There  is  an 
increase  in  the  genital  reflex,  obtained  by  pinching  the  testicle.  There 
is  a  loss  of  sensibility  to  pain  and  temperature,  and  usually  to  touch 
also,  at  a  definite  level  of  the  surface,  as  shown  in  the  diagram,  Plate  I. 
In  any  case  in  which  these  characteristics  are  absent  after  an  injury  of 
the  spine,  it  is  certain  that  the  cord  has  not  been  completely  destroyed 
at  the  level  of  the  lesion. 

Spasmodic  contractions  of  the  muscles  of  an  involuntary  kind  are 
associated  with  paralysis  in  many  forms  of  spinal-cord  disease.  Like 
the  paralysis,  they  can  be  divided  into  two  categories.  When  the  con- 
dition present  is  spastic  paralysis  and  the  muscles  are  rigid  and  reflexes 
exaggerated,  patients  often  notice  a  spontaneous  trembling  of  the  entire 
limb  due  to  alternate  contraction  of  the  two  sets  of  opposing  muscles. 
This  is  usually  attended  by  an  extensive  spasm,  so  that  the  legs  are 
stiflPened  and  shake  more  or  less  violently.  The  condition  is  occasionally 
so  extreme  as  to  warrant  the  term  spinal  epilepsy,  first  applied  to  it  by 
Brown-Sequard,  although  this  term  is  misleading  and  should  be  dis- 
carded. This  symptom  is  seen  in  lateral  sclerosis  from  any  cause,  and 
is  indicative  of  a  lesion  in  the  lateral  columns  of  the  cord.  When  it  is 
present  the  lesion  does  not  involve  the  spino-muscular  element  of 
motion. 

Fibrillary  twitchings  of  the  muscles  are  much  less  painful  than 
spasm  of  the  entire  muscle,  but  give  considerable  discomfort.  Such 
fibrillary  twitchings  are  present  in  diseases  of  the  anterior  horns  of  the 
cord,  especially  in  chronic  anterior  poliomyelitis  and  in  syringomyelia. 
Individual  fibres  of  the  muscle  alternately  contract,  producing  a  little 
wave-like  movement  which  goes  on  in  the  muscle  itself,  but  does  not 
involve  a  sufficient  number  of  the  muscle  fibres  to  produce  any  con- 
traction of  the  muscle  as  a  whole.     Such  fibrillary  twitchings  can  be 

*  Thorburn:  A  Contribution  to  the  Surgery  of  the  Spinal  Cord,  Philadelphia,  1893. 

"  T.  Kocher  :  "  Die  VerletzAingen  der  Wirbelsaule,  Zngleich  als  Beitrag  zur  physi- 
ologie  des  Menschlichen  Euchenmarkes,"  Mittheilungen  aus  den  Grenzgebieten  der  Medizin 
und  Chirurgie,  vol.  i.  p.  181-460,  Jena,  1896. 
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elicted  by  percussion  of  the  muscle  or  by  exposure  of  the  limb  to  cold. 
They  always  indicate  a  disease  in  the  motor  cells  controlling  the  muscle, 
as  they  are  absent  in  all  forms  of  muscular  dystrophy  in  which  the 
disease  is  exclusively  a  muscular  affection ;  hence  such  fibrillary  twitch- 
ings  are  always  associated  with  the  second  type  of  paralysis.  They 
occasionally  accompany  the  third  type  of  paralysis,  in  which  the  motor 
cells  are  also  aiFected. 

Disturbance  of  reflex  action  is  a  symptom  of  great  importance  in 
spinal-cord  diseases,  the  increase  in  reflex  activity  or  the  suspension  of 
reflex  activity  being  both  of  great  significance.  The  diagram  (Fig.  6,  p. 
102)  shows  the  anatomical  basis  of  a  simple  reflex  act.  Whatever  theory 
may  be  held  with  regard"  to  the  exact  nature  of  the  tendon  reflexes, 
whether  they  are  due  to  pure  mechanical  irritation  of  the  fibres  of  the 
muscle,  whose  tone  is  maintained  by  spinal  impulses,  or  whether  they 
are  due  to  a  transmission  of  impulses  through  the  spinal  cord,  the  facts 
here  stated  hold  true. 

A  reflex  act  is  the  immediate  result  of  a  sensory  impression  received 
in  the  spinal  cord,  and  it  takes  place  without  necessarily  producing  any 
conscious  perception  and  without  any  voluntary  guidance.  The  sensory 
nerve  enters  the  spinal  cord  through  the  posterior  nerve  root  and  divides 
into  two  parts,  which  separate  in  a  Y-shaped  division,  one  branch  pass- 
ing upward  and  the  other  downward  in  the  root  zone  or  column  of 
Burdach  (see  Fig.  6,  B).  As  these  branches  pass  up  and  down  they 
give  oif  at  right  angles  to  their  course  small  twigs  (collaterals),  and 
these  collaterals,  as  well  as  the  terminal  filaments  of  the  branches,  termi- 
nate in  brush-like  expansions  in  the  gray  matter  of  the  cord  at  various 
levels.  Thus  a  sensory  impulse  entering  in  a  posterior  nerve  is  dis- 
tributed to  a  considerable  extent  of  the  gray  matter  of  the  cord.  Some 
of  the  terminal  filaments  pass  forward  to  end  about  the  motor  neurons 
of  the  anterior  horn  of  the  same  side  upon  which  they  enter ;  others 
pass  forward  and  cross  through  the  posterior  commissure  to  terminate 
about  the  motor  neurons  in  the  anterior  horn  of  the  opposite  side  :  these 
subserve  reflex  motor  acts.  Others  terminate  about  the  large  cells  in 
the  median  gray  matter,  which  are  the  intrinsic  or  association  cells  of 
the  cord,  and  transmit  the  impulses  to  other  levels  where  they  reach 
other  motor  cells  (Fig.  6,  a) ;  others  end  about  cells  whose  function  is 
to  control  vasomotor  and  trophic  reflex  acts.  Thus  a  single  sensory 
impulse  entering  the  cord  may  be  widely  distributed  and  awaken  many 
reflex  acts.  Impulses  entering  the  cord  through  the  sensory  nerve,  and 
thus  reaching  various  mechanisms  of  the  cord,  set  up  an  activity  in  the 
various  cells  presiding  over  these  mechanisms,  and  thence  motor  impulses 
pass  outward  to  the  muscles  or  to  the  viscera  and  result  in  their  con- 
traction, and  hence  in  motion.  The  number  of  these  reflex  acts  con- 
stantly going  on  in  the  body  is  enormous.  In  fact,  in  many  of  the 
lower  animals  the  spinal  cord  is  so  much  more  developed  than  the  brain 
that  it  is  evident  that  almost  the  entire  nervous  mechanism  acts  without 
conscious  perception  or  voluntary  control.  The  whole  regulation  of 
nutrition,  of  circulation,  of  digestion,  of  reproduction,  and  of  excretion 
is  regulated  by  the  spinal  cord  independently  of  the  brain.  Tiiis  is 
proven  by  the  fact  that  in  man,  when  consciousness  is  susjiended  in 
sleep,  in  coma,  or  by  extensive  injuries  of  the  brain  cortex,  as  in  paresis 
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and  senile  dementia,  these  vegetative  functions  go  on  in  a  normal 
manner.  And  it  is  well  known  that  infants  born  with  defective  brains, 
or  with  almost  no  brain  at  all,  may  live  for  several  months. 

While  the  majority  of  these  reflex  acts  are  known  to  have  mechan- 
isms in  the  cord,  there  are  only  a  few  reflexes  which  are  recognized  and 
can  be  tested  in  health  and  disease.  These  reflex  acts  are — first,  the 
tendon  reflexes ;  second,  the  skin  reflexes  ;  third,  the  automatic  func- 
tions of  the  bladder  and  rectum. 

(«)  Tendon  reflexes  are  produced  by  tapping  the  tendon  of  a  muscle 
near  its  insertion  and  thus  producing  a  sudden  contraction  of  the  muscle. 
Thus  the  tendons  about  the  wrist  and  elbow,  the  patellar  tendon  at  the 
knee,  and  the  Achilles  tendon  at  the  ankle  can  be  excited  in  a  state  of 
health.  We  now  know  the  exact  level  in  the  spinal  cord  which  contains 
the  reflex  mechanism  necessary  to  the  existence  of  these  various  reflex 
acts.  In  Table  II.  the  various  spinal  muscular  reflexes  are  given,  the 
method  of  producing  the  reflex,  and  the  level  of  the  segment  controlling 
each. 

Table  II. — Localization  of  Muscular  Reflex  Acts  in  the  Spinal  Cord. 

Reflex  acts.  Localization  in  segment. 

Pupillary  reflex  through  the  sympathetic :     Fourth  cervical  to  first  dorsal. 

Dilatation  of  the  pupil  produced  by  irri- 
tation of  the  neck. 
Scapular  reflex  :  Irritation  of  the  skin  over     Fifth  cervical  to  first  dorsal. 

the  scapula  produces  contraction  of  the 

scapular  muscles. 
Biceps  and  supinator  longus :  Tapping  their     Fifth  and  sixth  cervical. 

tendons  produces  flexion  of  the  forearm. 
Triceps   reflex :    Tapping   tendon   produces     Sixth  cervical. 

extension  of  forearm. 
Tapping  extensor  tendons  at  the  wrist  causes     Sixth  to  eighth  cervical. 

extension  of  the  hand. 
Tapping  flexor  tendons  at  the  wrist  causes     Seventh  to  eighth  cervical. 

flexion  of  the  hand. 
Palmar  reflex  :  Stroking  palm  causes  closure     Eighth  cervical  to  first  dorsal. 

of  fingers  ;  finger  clonus. 
Abdominal  reflex :  Stroking  side  of  abdo-     Ninth  to  twelfth  dorsal. 

men  causes  retraction. 
Genital  reflex  :  Squeezing  the  testicle  causes     First  to  third  lumbar. 

contraction  of  the  abdominal  muscles. 
Patellar   tendon:   Striking  tendon  at  knee    Second  and  third  lumbar. 

causes  extension  of  the  leg;  "  knee-jerk." 
Foot  clonus  :  Extension  of  Achilles  tendon     First  to  third  sacral. 

causes  flexion  of  the  ankle. 
Plantar  reflex  :  Tickling  sole  of  foot  causes     First  to  third  sacral. 

flexion  of  toes. 

In  the  process  of  disease  these  reflex  acts  may  be  lost  or  they  may 
be  exaggerated.  A  loss  of  the  reflex  implies  a  lesion  in  the  reflex 
mechanism,  either  in  the  sensory  nerve,  which  would  necessarily  result 
in  a  coincident  condition  of  anaesthesia,  or  in  the  sensory  reflex  fibres 
within  the  cord,  which  might  give  rise  to  this  symptom  alone,  or  in  a 
destruction  of  the  motor  mechanism,  which  would  give  rise  to  a  coin- 
cident condition  of  paralysis.  If,  therefore,  by  the  distribution  of  the 
anaesthesia  or   of  the  paralysis  it  is  possible  to  exclude  in  any  case  a 
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lesion  of  a  nerve  trunk,  the  loss  of  reflex  necessarily  implies  a  lesion 
of  the  spinal  cord.  This  lesion  will  necessarily  be  limited  to  the 
segment  controlling  a  reflex  tested.  Therefore,  in  the  examination  of 
any  case  of  spinal  disease  it  is  incumbent  to  try  each  of  the  reflexes  in 
turn,  and,  if  any  one  of  them  is  lost,  to  direct  particular  care  to  the 
examination  of  the  other  functions  of  the  segment  of  the  cord  in  which 
the  lesion  is  indicated.  The  diseases  in  which  the  reflex  activities  are 
suspended  are  locomotor  ataxia  from  the  very  earliest  stage,  and  also 
those  cases  of  general  paresis  in  which  there  is  an  early  complicating 
sclerosis  of  the  posterior  columns  of  the  cord,  syringomyelia,  anterior 
poliomyelitis,  general  myelitis  in  the  later  stages,  transverse  myelitis  at  the 
level  of  the  reflex  arc,  disseminated  sclerosis  when  the  patch  of  sclerotic 
tissue  happens  to  lie  in  the  reflex  arc,  tumors  and  hemorrhage  in  tiie 
cord  at  the  site  of  the  reflex  arc.  It  is  evident  that  a  loss  of  tendon 
reflexes  is  a  common  accompaniment  of  the  second  type  of  paralysis. 

An  exaggeration  of  the  tendon  reflexes  is  also  frequently  observed 
as  a  symptom  of  spinal  disease.  This  implies  a  suspension  of  the 
inhibitory  impulses  coming  from  the  brain  in  a  state  of  health,  which 
impulses  pass  downward  through  the  lateral  colnmns  in  the  motor  tracts. 
The  inhibition  being  removed,  the  spinal  cord  reacts  more  quickly  and 
intensely  to  sensory  impulses  coming  into  it  from  without.  In  this 
condition  a  phenomenon  known  as  clonus  may  be  elicited  in  almost  any 
one  of  the  tendons  of  the  longer  muscles.  Clonus  consists  of  a  rapidly 
repeated  series  of  contractions  in  a  muscle  set  up  by  a  sudden  over- 
extension of  the  tendon  of  that  muscle.  Thus  if  the  patient's  leg  be 
allowed  to  rest  upon  the  left  hand  of  the  examiner,  and  the  right  hand 
grasping  the  foot  presses  it  suddenly  backward,  thus  extending  the 
Achilles  tendon,  if  ankle  clonus  is  present  a  series  of  vibrations  of  the 
foot  will  be  produced,  due  to  a  repeated  contraction  of  the  muscles  of 
the  calf  of  the  leg.  A  similar  clonus  may  be  elicited  in  the  quad- 
riceps femoris  by  a  forcible  pressure  downward  upon  the  patella 
when  the  limb  is  relaxed  and  extended.  A  similar  clonus  may 
occasionally  be  elicited  in  the  tendons  of  the  elbow,  of  the  wrist,  and 
of  the  fingers.  The  existence  of  clonus,  like  that  of  exaggerated 
reflexes,  is  an  indication  of  disturbance  of  function  in  the  lateral 
columns  of  the  spinal  cord,  and  is  therefore  commonly  associated  with 
the  first  type  of  spinal  paralysis.  It  is  also  an  early  indication  of  any 
])atliologi(;al  process  which  interferes  witli  the  transmission  of  motor 
impulses  from  the  brain  to  the  cord.  Thus  in  the  early  stage  of  Pott's 
disease,  when  slight  pressure  is  made  upon  the  cord  or  some  disturbance 
of  the  nutrition  of  the  cord  occurs  opposite  the  caries,  the  reflexes  are 
commonly  exaggerated  in  the  segments  below.  Exaggeration  of  the 
reflexes  is  present  in  lateral  sclerosis,  in  descending  degeneration  of  the 
lateral  columns  below  the  level  of  the  lesion,  in  sy]>hilitic  paraplegia, 
and  in  the  early  stage  of  acute  myelitis  when  the  pathological  process 
irritates  the  motor  neurons  before  they  are  destroyed.  It  is  partiinilarly 
noticeable  in  the  arms  in  amyotrophic  lateral  sclerosis  in  the  early  stage 
of  the  disease,  but  as  the  process  advances  reflexes  arc  lost  in  the  arms, 
while  they  continue  to  be  exaggerated  in  the  legs.  An  increase  of 
tendon  reflexes  is  not  infVe(juently  observed  in  hysteria. 

While  it  is   true  that  a  compression  of  the  spinal  cord  of  slight  or 
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intense  degree,  or  a  partial  destruction  of  the  spinal  cord  in  its  upper 
region,  always  produces  an  increase  of  the  tendon  reflexes  in  the  parts 
below  the  lesion,  it  has  been  observed  by  Miles  and  Bastian  that  in 
some  cases  where  by  injury  (fracture  or  dislocation  of  the  vertebrse)  the 
spinal  cord  has  been  entirely  divided  or  so  completely  crushed  that  all 
its  elements  have  been  destroyed,  the  tendon  reflexes  below  the  point 
of  destruction  have  been  abolished.  This  is  not  thought  to  be  due  to 
the  concussion  of  the  cord  consequent  upon  the  injury,  as  it  may  persist 
for  many  weeks.  It  has  been  ascribed  to  a  setting  up  of  abnormal 
inhibitory  impulses  from  the  point  of  destruction  downward,  due  to  the 
irritation  of  the  lesion.  This,  however,  is  not  accepted  by  Bastian,  and 
no  satisfactory  explanation  of  the  condition  can  be  offered.  In  any  case 
of  locahzed  crush  of  the  cord  from  an  injury  the  absolute  loss  of  tendon 
reflexes  is  thought  to  indicate  a  total  destruction  of  the  cord,  and  in 
such  a  case  any  operation  at  the  site  of  injury  would  be  futile. 

(6)  The  skin  reflexes  are  not  as  well  understood  as  the  tendon  reflexes. 
When  certain  areas  of  the  skin  are  slightly  stroked  or  tickled  there 
occurs  a  slight  movement  of  the  skin  at  a  part  not  under  the  point  of 
irritation,  but  near  to  it,  which  seems  to  be  due  to  the  contraction  of 
involuntary  muscular  fibres  lying  under  the  skin.  These  skin  reflexes 
are  best  seen  in  animals,  especially  horses  and  cows,  for  the  sting  of  a 
fly  is  capable  of  setting  up  a  little  fibrillary  twitching  in  the  skin  of 
their  bodies  in  almost  any  part.  The  following  table  (III.)  gives  a  list 
of  the  skin  reflexes  found  in  man,  the  method  of  their  production,  and 
the  level  of  the  spinal  cord  that  is  supposed  to  control  them,  though 
it  is  not  certain  that  they  are  under  the  control  of  a  direct  spinal 
mechanism  : 

Table  III. — Localization  of  Skin  Reflexes  in  the  Spinal  Cord. 

Reflex  acts.  Localization  in  segment. 

Epigastric   reflex :    Stroking  breast    causes    Seventh  to  ninth  dorsal. 

dimpling  of  the  epigastrium. 
Cremasteric  reflex :  Stroking  inner  side  of     First  and  second  lumbar. 

thigh  causes  retraction  of  scrotum. 
Gluteal    reflex :     Stroking    buttock    causes     Fourth  to  fifth  lumbar. 

dimpling  in  the  fold. 

The  skin  reflexes  are  usually  lost  in  those  diseases  in  which  the 
tendon  reflexes  are  exaggerated.  They  are  also  lost  in  brain  diseases, 
but  never  in  hysteria.     They  are  never  exaggerated. 

The  reflex  mechanisms  controlling-  the  bladder  and  rectum  are 
complex  and  are  located  in  the  fourth  and  fifth  sacral  segments  of  the 
spinal  cord.  The  sensory  impulses  setting  up  this  mechanism  come 
from  the  mucous  membrane  of  the  bladder  or  of  the  rectum,  and,  pass- 
ing inward  to  the  cord,  produce  two  separate  effects  :  one  is  the  active 
motor  impulse  of  contraction  in  the  muscles  which  empty  these  organs ; 
the  other  is  an  inhibitory  impulse  arresting  the  action  of  those  muscles 
which  normally  exert  a  constriction  at  the  opening  of  these  organs. 
Such  evacuation  of  their  contents  by  a  reflex  act  may  occur  Avithout  the 
knowledge  of  the  individual  or  without  his  control  when  disease  cuts 
off  the  lower  part  of  the  cord  from  its  communication  with  the  brain, 
as  in  a  transverse  myelitis  of  the  dorsal  region.     We  then  have  a  con- 
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dition  known  as  active  incontinence,  in  which  the  organs  are  emptied 
spontaneously  at  intervals  in  a  normal  manner.  The  mechanism  itself, 
however,  may  be  destroyed  by  any  lesion  of  the  sacral  region  of  the 
spinal  cord.  Under  these  circumstances,  the  reflex  arc  being  broken 
and  the  motor  cells  controlling  muscular  action  being  destroyed,  the 
organs  are  no  longer  controlled.  They  then  fill  up  to  their  utmost 
limit  and  evacuation  has  to  be  attained  by  outside  aid.  In  some  indi- 
viduals a  distention  of  the  bladder  finally  overcomes  a  constrictive 
action  of  the  sphincters,  and  then  there  is  a  constant  leakage,  producing 
a  passive  incontinence  of  urine,  but  the  rectum  shows  no  tendency  to 
empty  itself.  In  some  individuals  the  constrictive  action  of  the  sphinc- 
ters seems  to  be  unusually  strong,  and  occasionally  a  distention  will 
lead  to  a  rupture  of  the  bladder  rather  than  to  its  evacuation  by  water 
pressure.  Sometimes  there  is  a  permanent  -weakness  of  the  sphincter 
and  a  constant  dribbling  of  urine  without  any  distention  of  the  bladder. 

Disturbances  in  the  action  of  the  bladder  and  rectum  constitute 
the  chief  sources  of  danger  in  spinal-cord  disease,  for  a  retention  of 
urine  is  liable  to  set  up  catarrhal  conditions,  and  finally  cystitis,  and 
the  evacuation  by  means  of  a  catheter  is  liable  to  lead  to  the  infection 
of  the  bladder  by  germs  unless  the  catheter  is  absolutely  aseptic.  Such 
a  cystitis  when  once  set  up  very  often  leads  to  pyelitis,  nephritis,  and 
death ;  hence  the  greatest  care  is  to  be  taken  of  the  bladder  in  spinal- 
cord  disease.  The  evacuation  of  the  rectum  must  also  be  carefully  at- 
tended to,  even  though  this  involves  its  emptying  by  digital  manipula- 
tion, as  is  commonly  the  case.  Disturbance  in  the  action  of  the  bladder 
and  rectum  occurs  in  almost  all  forms  of  spinal-cord  disease,  and  therefore 
is  not  diagnostic  of  any  one  special  pathological  lesion  or  of  its  location. 
It  rarely  occurs  in  hysteria,  though  retention  is  occasionally  present. 

The  Gait  in  Spinal  Disease. — In  various  forms  of  spinal-cord  dis- 
eases the  position  and  gait  assumed  involuntarily  by  the  patient  in 
walking  are  abnormal.  In  diseases  which  produce  the  first  type  of 
paralysis — e.  g.  lateral  sclerosis — the  gait  is  a  stiff  one :  the  hips  and 
knees  are  held  rigid  and  adducted,  so  that  in  walking  the  knees  appear 
to  touch  or  even  to  overlap,  and  the  feet  are  not  lifted  from  the  floor, 
and  hence  are  dragged  or  are  pulled  forward  with  effort,  the  great  toe 
scraping  the  floor.  At  the  same  time  the  tendency  to  ankle  clonus  fre- 
quently leads  to  trepidation  of  the  entire  body  from  the  shaking  of  the 
foot.  These  patients  cannot  step  out  freely,  and  hence  their  steps  are 
very  short,  but  quite  regular  in  length.  They  rise  from  a  chair  or  sit 
down  slowly,  there  being  an  apparent  resistance  to  the  flexion  and  ex- 
tension of  the  joints.  Their  motions  are  not  awkward  and  can  be 
guided  accurately.     This  has  been  named  the  spadlc  gait. 

In  diseases  involving  the  lumbar  enlargement  of  the  cord  and  affect- 
ing the  gray  matter  alone  or  the  entire  cord,  and  ])roducing  the  second  type 
of  paralysis,  the  gait  is  the  paralytic  gait.  As  the  muscles  grow  weaker 
the  support  of  the  joints  becomes  im])erfect,  so  that  the  aid  of  canes  and 
crutches  is  needed  to  support  the  hip,  and  there  is  a  tendency  for  the 
knee  to  be  over-extended  and  for  the  ankle  to  turn.  The  jxiralysis  of 
the  muscles  of  the  thigh  makes  the  ordinary  lifting  of  the  feet  from  the 
floor  impossible,  and  hence  the  leg  is  dragged  along  the  floor,  the  inner 
side  of  the  foot  touching  the  floor,  and  the  limb  dragging  rather  loosely 
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as  it  is  pulled  forward  between  the  crutehes.  There  is  none  of  the 
stiffness  of  the  spastic  gait  and  none  of  the  uncertainty  of  the  ataxic 
gait.  If  the  anterior  tibial  group  of  muscles  is  paralyzed  completely, 
there  will  be  a  drop-foot,  and  if  this  precedes  paralysis  of  the  thigh  or 
is  alone  present,  then  the  patient  in  stepping  forward  lifts  the  leg  higher 
than  normally  in  order  to  avoid  stubbing  the  toe.  This  has  been  termed 
the  stepinng  gait,  as  the  patient  has  the  appearance  of  stepping  over  an 
obstacle  in  his  way  or  of  raising  his  legs  as  if  about  to  go  up  stairs. 
Such  patients  are  soon  unable  to  rise  from  a  chair  or  to  ascend  steps. 

In  posterior  sclerosis  (locomotor  ataxia)  the  gait  is  uncertain,  the 
steps  being  of  irregular  length,  the  patient  not  appearing  to  place  the 
foot  upon  the  ground  in  the  position  in  which  he  desires  to,  and  hence 
he  loses  his  balance  frequently  and  makes  irregular  efforts  to  preserve 
it.  He  rises  with  difficulty  from  a  chair,  spreads  his  feet  far  apart,  and 
sways  for  a  moment  after  rising  in  order  to  get  his  balance.  As  the 
disease  advances  the  gait  becomes  more  irregular,  with  a  tendency  to 
long  steps,  to  too  great  lifting  of  the  foot  from  the  floor,  too  sudden  and 
violent  placing  of  the  foot  downward  upon  the  floor,  so  that  the  gait 
has  been  called  a  stamping  gait.  The  feet  are  uniformly  placed  too  far 
apart,  as  the  patient  seeks  a  wide  base  of  support.  The  irregularity 
of  the  gait  is  increased  by  an  attempt  to  walk  backward  or  to  walk 
forward  with  the  eyes  closed.     This  has  been  named  the  ataxic  gait. 

The  Position  Assumed  in  Bed. — When  the  patient  is  confined  to 
his  bed  after  an  injury  of  the  spinal  cord,  such  as  occurs  from  fractures 
and  dislocations,  the  position  assumed  in  bed  differs  according  to  the 
level  of  the  injury. 

If  the  sacral  segments  are  crushed,  the  patient  is  unable  to  move 
the  feet  and  ankles,  and  hence  the  feet  lie  in  an  extended  position, 
assuming  the  position  of  drop-foot.  The  thighs  and  knees  can  be 
moved  in  this  condition. 

If  the  lesion  involves  the  lower  half  of  the  lumbar  enlargement, 
the  patient  lies  with  the  thighs  drawn  up,  the  legs  flexed,  and  he  is 
unable  to  straighten  the  legs  voluntarily  or  to  lift  the  feet. 

If  the  lesion  involves  the  entire  lumbar  enlargement,  the  patient 
lies  with  the  thighs,  legs,  and  feet  extended,  and  cannot  move  them. 

If  the  lesion  is  in  the  dorsal  region,  the  lower  extremities  are  para- 
lyzed more  or  less  completely,  but  there  is  no  tendency  to  drop-foot, 
and  the  limbs  offer  some  resistance  to  passive  motion,  the  tendon 
reflexes  being  exaggerated  and  the  muscles  somewhat  rigid,  unless 
there  has  been  a  total  destruction  of  the  cord,  under  which  circum- 
stances the  muscles  are  relaxed  and  the  tendon  reflexes  lost. 

If  the  lesion  involves  the  first  dorsal  and  last  cervical  segments,  the 
hands  will  be  in  a  position  of  main  en  griffe,  but  the  elbows  and  shoul- 
ders can  be  freely  moved. 

If  the  seventh  cervical  segment  is  destroyed,  the  forearms  are 
partially  flexed  and  lie  upon  the  body  with  the  hands  pronated.  Vol- 
untary movements  of  the  wrist  are  impossible,  but  the  elbow  and  shoul- 
der can  be  moved. 

If  the  lesion  lies  at  the  sixth  cervical  segment,  the  arms  are  abducted 
from  the  side,  the  forearms  are  supinated,  wrists  and  fingers  being 
paralyzed. 
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If  the  lesion  is  at  the  fifth  segment,  the  arms  lie  extended  and 
relaxed  at  the  side  of  the  body,  all  motion  being  impossible. 

These  forced  positions  are  assumed  because  of  the  fact  that  at  any 
level  of  the  cord  the  muscles  controlled  at  and  below  the  lesion  will 
be  paralyzed,  and  those  controlled  by  the  cells  just  above  the  lesion 
will  be  actively  contracted  by  the  state  of  irritation  into  which  their 
motor  centres  are  thrown,  or  if  two  centres  of  opposing  action  are 
irritated  together,  the  stronger  will  overcome  the  weaker,  and  the 
resulting  position,  once  assumed,  cannot  be  corrected  voluntarily ;  hence 
the  fixed  position  once  assumed  is  maintained. 

Disturbances  of  sensation  are  important  symptoms  of  spinal-cord 
disease.  Any  irritability  of  the  sensory  areas  of  the  cord  may  lead  to 
a  hypersensitive  condition  of  the  skin,  to  the  perception  of  ordinary 
impulses  as  extraordinary  ones,  and  hence  to  the  too  keen  appreciation 
of  any  sensation  which  may  be  started  up.  The  irritation  in  the  cord 
may  be  so  great  as  to  lead  to  hallucinations  of  sensation ;  that  is,  to  the 
perception  of  sensations  in  the  skin  which  are  set  up  in  the  cord  and  do 
not  really  come  from  the  skin  (similar  in  origin  to  the  tingling  felt  in 
the  little  finger  on  compressing  the  ulnar  nerve  at  the  elbow).  Hence 
in  any  disease  of  the  cord  during  the  early  stage  of  congestion,  or  in  the 
irritation  produced  by  beginning  sclerosis,  patients  commonly  complain 
of  tingling  and  numbness,  of  sensations  of  burning  or  of  cold,  of  sensa- 
tions of  pain,  of  fulness,  of  pressure,  and  of  weight.  Tliese  sensations 
are  referred  to  the  skin  or  to  the  limbs,  and  to  the  particular  parts  of 
the  skin  and  limbs  which  correspond  to  the  segment  of  the  cord  which 
is  irritated.  These  sensations  are  classed  together  under  the  term 
"  parsesthesise." 

Any  destruction  of  the  sensory  areas  of  the  cord  will  lead  to  a  sus- 
pension of  sensations  which  are  classed  together  as  ansesthesise.  Sensa- 
tions are  of  several  kinds — namely,  sensations  of  touch,  the  loss  of 
which  is  tactile  anaesthesia ;  sensations  of  pain,  the  loss  of  which  i& 
analgesia ;  sensations  of  temperature,  the  loss  of  which  is  thermo- 
ansesthesia ;  and  sensations  of  muscular  sense,  the  loss  of  wdiich  leads 
to  imperfect  co-ordination  or  ataxia.  As  these  sensations  reach  the 
spinal  cord  through  the  sensory  nerve  roots,  any  disease  of  these  nerve 
roots  affects  uniformly  all  forms  of  sensibility.  But  the  sensory  nerve 
roots  transmitting  these  sensations  separate  from  one  another  after  their 
entrance  into  the  cord,  and  pursue  different  courses  in  their  way  upward 
to  the  brain.  Hence  it  is  possible  for  one  form  of  sensation  to  be  lost 
while  the  others  are  ])reserved  in  diseases  affecting  different  tracts  in 
the  spinal  cord.  Thus  in  diseases  of  the  root  zone  of  the  column  of 
Burdach,  through  which  all  sensations  pass,  we  have  anaesthesia,  anal- 
gesia, and  ataxia.  In  diseases  of  the  central  gray  matter  of  the  cord 
we  have  analgesia  and  thcrmo-anajsthesia  without  ansesthesia  or  ataxia. 
In  diseases  of  the  posterior  columns  of  the  cord  we  may  have  ataxia 
alone  or  associated  with  anaesthesia.  The  course  of  these  various 
impulses  into  the  cord  and  u})ward  through  the  cord  is  not  as  yet 
absolutely  determined,  but  so  far  as  it  is  known  it  is  shown  in  the 
diagrams' (Figs.  17,  18,  pp.  91,  92). 

The  sensory  fibres  are  the  axons  of  neurons  situated  in  the  posterior 
spinal  ganglia,   and   if  they  are  cut  off  from   connections  with   these 
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ganglia  by  any  lesion  of  the  nerve  root 
or  any  lesion  within  the  cord,  they  will 
degenerate  from  the  point  of  lesion  on- 
ward. A  study  of  the  degenerations 
following  lesions  of  the  nerve  roots 
and  following  transverse  lesions  of 
the  spinal  cord  has  given  us  some 
knowledge  of  the  course  of  the  sen- 
sory  tracts. 

The  fibres  of  the  posterior  nerve 
root  on  entering  the  cord  divide  in  a 
Y-shaped  manner,  one  branch  turning 
downward  and  the  other  upward.  The 
branch  which  turns  downward  is  short. 
It  descends  in  the  portion  of  the  col- 
umn of  Burdach  lying  anterior  and 
external  to  the  root  zone,  and  termi- 
nates by  sending  its  fibres  (collaterals) 
into  the  gray  matter  of  the  posterior 
horn.  The  special  function  of  these 
fibres  is  unknown.  The  branches  that 
turn  up  are  of  various  lengths,  and 
some  fibres  ascend  all  the  way  to  the 
medulla ;  these  are  the  long  sensory 
tracts.  The  great  majority  of  the 
branches  which  turn  upward  termi- 
nate soon  after  their  entrance  into  the 
cord  in  the  segment  into  which  they 
enter  or  in  the  segments  just  above 
it ;  these  are  the  short  sensory  nerve 
fibres.  They  terminate  in  branches 
around  the  cells  of  the  gray  matter  in 
the  posterior  and  anterior  horns  and 
in  the  central  gray.  A  few  of  the 
fibres  also  turn  upward  in  a  small 
zone  lying  near  to  their  entrance,  and 
between  the  tip  of  the  posterior  horn 
and  the  periphery  of  the  cord  known 
as  Lissauer's  column. 


Diagram  showing:  long  sensory  fibres  in  the  posterior 
columns  of  the  cord :  S,  sensory  nerves  whose 
fibres  turn  upward  after  entering  the  root  zone. 
Each  successive  nerve  root  from  below  upward 
presses  the  fibres  already  ascending  inward  and 
backward,  so  that  in  the  cervical  region  the 
fibres  which  have  come  from  the  sacral  region 
lie  in  the  column  of  Goll  near  to  the  posterior 
septum  ;  the  fibres  from  the  lumbar  region  lie  in 
the  column  of  Goll  external  and  anterior  to 
those  from  the  sacral  region  ;  the  fibres  from  the 
dorsal  region  lie  at  the  lateral  part  of  the  col- 
umn of  Goll;  and  the  fibres  from  the  cervical 
region  lie  in  the  column  of  Burdach.  This  dia- 
gram also  shows  association  neurons  of  the  cord 
whose  axons  are  passing  upward  and  downward 
in  the  marginal  portion  of  the  posterior  column 
and  in  the  lateral  (L)  and  antero-lateral  [AL) 
columns  of  the  cord. 


Fig.  17. 
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Fig.  18. 


The  course  of  the  long  sensory 
tracts  is  pretty  well  known,  and  is 
well  illustrated  in  the  figures  here 
given  (Figs.  17  and  18).  When  a 
single  nerve  root  is  injured  or  de- 
stroyed, the  area  of  degeneration  at 
its  point  of  entrance  into  the  cord  is 
quite  extensive,  but  at  higher  levels 
in  the  cord  the  area  of  degeneration 
grows  smaller,  and  at  the  junction  of 
the  cord  with  the  medulla  it  is  quite 
limited  in  extent.  This  is  well  illus- 
trated in  Figs.  19  to  21,  which  show 
the  area  of  degeneration  in  a  case  of 
unilateral  tumor  involving  the  second 
and  third  lumbar  nerve  roots,^  It 
will  be  seen  that  at  the  second  lumbar 
segment  the  entire  nerve-root  zone  in 
the  column  of  Burdach  is  degener- 
ated. In  the  mid-dorsal  region  this 
degeneration  is  limited  to  a  small 
strand  in  the  column  of  Goll,  and  in 
the  cervical  region  to  a  small  strand 
also  in  the  column  of  Goll  and  near 
to  the  median  line.  This  case  con- 
firms the  results  of  physiological  ex- 
periments in  Avhich  the  posterior  roots 
have  been  divided  in  monkeys.^  Such 
a  case  demonstrates  that  of  the  large 
number  of  nerve  fibres  entering  in 
any  one  posterior  nerve  root,  but  a 
few  extend  all  the  way  up  to  the 
medulla.  If  a  series  of  cases  of  trans- 
verse lesion  of  the  cord  is  studied,  the 
transverse  lesion  in  different  cases  be- 

'  Case  reported  by  Prof.  Wm.  Osier :  Journ. 
Men.  and  Ner.  Disease,  1889,  p.  499. 

*  Beitrdge  zur  Anatomie  des  Centralnerven- 
systems  insbcsondere  des  Ruckemnarkes,  von  Prof. 
Dr.  J.  Singer  und  Dr.  E.  Munzer  in  Prag, 
Wien,  1890. 


Diagram  showing  the  course  of  long  sensory  col- 
umns in  the  spinal  cord:  .S,  sensory  nerve"  roots 
whose  fibres  enter  the  root  zfine  iind  the  gray 
matter.  On  the  right  side  of  the  diagram  these 
fibres  terminate  about  the  cells  of  the  column 
of  Clark  {('),  whence  fibres  pass  into  the  right 
direct  cerebellar  column  [DC),  and  thus  upwiird 
to  the  cerebellum.  Sensory  fibres  also  termi- 
nate about  the  intrinsic  cells  of  the  cord  (c), 
whence  fibres  cross  to  the  opposite  side  and 
iisccnd  in  the  column  of  Gowers  (G).  On  the 
left  side  of  tlic  diagram  sensory  fibres  are  seen 
td  terminate  around  intrinsic  cells  of  the  gray 
mutter  (A'),  whence  filires  cross  over  to  the  oj)- 
Tiiisite  side  of  tlie  cord  and  uscend  in  the  antero- 
luteriil  column  (AL). 
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ing  situated  at  different  levels,  it  is  found  that  the  ascending  degenera- 
tion in  these  long  fibres  within  the  posterior  columns  of  the  cord  varies 
in  extent  in  different  cases.  The  higher  the  transverse  lesion  the  larger 
the  area  of  degeneration  produced.     This  is  demonstrated  in  Figs.  22 


Fig.  19. 


Fig.  20. 


Fig.  21. 


Sections  of  the  spinal  cord  at  the  cervical  (Fig.  19),  dorsal  (Fig.  20),  lumbar  (Fig.  21)  levels,  show- 
ing ascending  degeneration,  unilateral,  in  the  posterior  column  after  a  gumma  involving 
the  second  and  third  lumbar  nerve  roots.  The  relative  extent  of  the  degenerated  fibres  at 
the  different  levels  is  shown  in  the  sections. 

and  2.3,  showing  the  area  of  ascending  degeneration  following  a  lesion 
of  the  lower  lumbar  region  (Fig.  22),  as  contrasted  with  the  area  of 
degeneration  following  one  in  the  upper  dorsal  region  (Fig.  23).  A  study 
of  such  cases  has  made  it  possible  to  determine  the  relative  jDOsition  in 
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the  columns  of  Goll  and  Burdach  occupied  by  the  long  sensory  fibres  com- 
ing up  from  the  various  segments  below.  This  is  shown  in  Fig.  17. 
While  the  lesion  in  the  posterior  root  zone  causes  an  ascending  degener- 
ation in  the  posterior  columns  only,  it  has  been  found  that  a  transverse 
lesion  of  the  cord  causes  an  ascending  degeneration  in  the  direct  cere- 
bellar column,  the  antero-lateral  ascending  tract,  or  column  of  Gowers, 
and  many  fibres  of  shorter  or  longer  extent  in  the  column  of  Burdach 
and  in  the  antero-lateral  columns.  As  degeneration  only  occurs  in  a 
fibre  which  is  cut  off  from  its  neuron,  it  is  evident  that  the  neurons  of 

Fig.  22. 


Ascending  degeneration  in  the  mid-dorsal  region  after  transverse  myelitis  at  the  first 
lumbar  segment.  The  degeneration  affects  the  posterior  median  columns,  together  with  the 
marginal  zone  at  the  base  of  the  posterior  commissure,  also  the  direct  cerebellar  columns,  the 
columns  of  Gowers,  and  many  fibres  in  the  antero-lateral  columns. 

which  these  degenerated  fibres  are  branches  lie  in  the  cord  itself  and 
not  in  the  posterior  spinal  ganglia.  It  has  been  stated  already  that 
the  majority  of  the  fibres  entering  a  posterior  root  zone  are  short  fibres. 
These  terminate  in  fine  brushes  about  the  cells  lying  in  the  posterior 
gray  matter  and  median  gray  matter  of  the  spinal  cord.  Numerous 
neurons  lie  in  these  regions  of  the  gray  matter,  and  these  neurons  send 
out  their  axons  into  the  lateral  columns  of  the  cord,  where  they  turn 
upward  toward  the  medulhi,  forming  tlic  long  and  short  sensory  columns 
whose  existence  is  proven  by  the  study  of  degenerations.  Figs.  17  and 
18  show  the  situation  of  these  cells  in  the  posterior  and  median  gray 
matter  of  tlie  cord  with  their  axons  passing  into  the  various  columns. 
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In  Fig.  17  it  will  be  noticed  that  some  cells  send  their  fibres  into  the 
columns  of  the  cord  on  the  side  on  which  they  lie.  These  are  termed 
tautoraere  neurons.  In  Fig.  18  it  will  be  seen  that  some  cells  send 
their  fibres  across  the  median  line  into  the  opposite  columns  of  the 
cord.  These  are  termed  heteromere  neurons.  In  both  figures  the 
numerous  fibres  from  the  sensory  nerves  entering  the  gray  matter 
and  terminating  around  these  neurons  are  seen.  It  is  thus  evident 
that  the  course  of  the  sensory  impulses  coming  in  through  the  short 
sensory  nerve  fibres  is  very  complex.     And  it  is  evident  that  while 

Fig.  23. 


Ascending  degeneration  at  the  first  dorsal  segment  after  transverse  lesion  of  the  fifth 
dorsal  segment.  The  ascending  degeneration  affects  all  of  the  posterior  columns  excepting 
the  root  zone  of  the  column  of  Burdach.  Also  the  direct  cerebellar  columns  and  columns  of 
Gowers,  and  many  fibres  in  the  antero-lateral  columns.  A  few  degenerated  fibres  are  seen 
around  the  margin  of  the  anterior  median  column. 

some  sensory  impulses  pass  upward  on  the  same  side  on  which  they 
enter,  many  sensory  impulses  are  sent  across  the  cord  and  pass  up  on 
the  opposite  side. 

It  has  been  already  stated  that  sensations  entering  the  cord  are  of 
various  kinds.  It  is  not  yet  possible  to  assign  a  special  path  to  each 
of  these  various  sensations,  but  it  seems  probable  that  the  sensations  of 
muscular  sense  pass  upward  in  the  long  fibres  of  the  posterior  columns 
and  in  the  direct  cerebellar  tract  of  the  same  side  upon  which  they 
enter ;  that  the  sensations  of  temperature  and  of  pain  pass  in  the  short 
fibres  to  the  central  gray  matter  of  the  side  on  which  they  enter,  are 
then  taken  up  by  new  neurons  which  transmit  them  across  the  cord 
and  upward  in  the  antero-lateral  tract ;  that  the  tactile  impulses  enter 
the  posterior  columns  and  also  the  gray  matter  of  the  cord,  and  are 
taken  up  by  neurons,  some  of  which  send  their  fibres  into  the  columns 


96     BIAGXOSIS  AND  LOCALIZATION  OF  SPINAL-CORD  DISEASES. 

of  the  same  side ;  but  the  majority  send  their  fibres  across  the  median 
line  into  the  antero-lateral  columns  of  the  opposite  side  (Fig.  18,  AL). 
It  can  be  positively  stated  that  a  condition  of  ataxia  implies  a  lesion 
of  the  posterior  column  of  the  cord ;  that  a  condition  of  analgesia  and 
thermo-analgesia  implies  a  lesion  of  the  central  gray  matter  and  of  the 
ascending  antero-lateral  fibres ;  and  that  a  condition  of  tactile  anaes- 
thesia implies  widespread  degeneration  in  the  antero-lateral  and  poste- 
rior columns  of  the  cord. 

Fig.  24. 


Ascending  degeneration  at  the  fifth  cervical  segment  after  transverse  myelitis  at  the  eighth 

dorsal  segment. 

In  a  unilateral  lesion  of  the  cord  it  is  usually  found  that  there  are 
tactile  anaesthesia,  analgesia,  thermo-analgesia  in  the  side  of  the  body 
opposite  to  the  lesion,  together  with  some  hypersesthesia  of  all  these 
sensations  in  the  same  side  of  the  body  as  the  lesion  ;  and  it  is  from  this 
clinical  fact  that  the  conclusion  is  reached  that  sensory  impulses  pass 
across  the  cord  and  ascend  in  the  columns  of  the  opposite  side. 

In  syringomyelia,  in  which  the  central  gray  matter  of  the  cord  alone 
is  affected,  there  is  a  loss  of  temperature  and  pain-sense  only.  This 
occurs  on  the  side  of  the  lesion.  It  has  been  supposed  until  recently 
that  these  sensations  were  transmitted  upward  in  the  cohimn  of  Gowers, 
but  recent  cases  prove  that  this  column  passes  to  the  cerebcllmn. 

In  locomotor  ataxia,  in  which  the  lesion  is  limited  to  the  posterior 
root  zone,  all  the  sensations  are  more  or  less  im]>aired,  and  there  is  sec- 
ondary degeneration  ascending  in  the  posterior  columns  only.  In  gen- 
eral myelitis  all  the  sensory  tracts  are  implicated,  and  here  too  all 
forms  of  sensation  are  impaired. 

In  transverse  lesions  of  the  cord  at  any  segment  it  is  evident  that 
tlie  impulses  reaching  that  segment  from  its  own  pair  of  nerves,  and 
the  impulses  ])assing  through  that  segment  to  and  from  the  segments 
below  it,  will  be  cut  off;  hence  after  transverse  lesions  there  is  a  condi- 
tion of  total  anesthesia  in   the  body  below  the  segment  which  is  de- 


PLATE   I. 


Areas  of  Anaesthesia   upon   the    Body  after   Lesions   in 
the  Various  Segmeiits  of  the  Spinal    Cord. 

The  segments  of  the  cord  are  numbered:  C  I  to  VIII,  D  I  to  XII,  L  I  to  V, 
S  1  to  5,  and  these  nunnbers  are  placed  on  the  region  of  the  skin  supplied  by  the 
sensory  nerves  of  the  corresponding  segment. 
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stroyed.  If,  therefore,  a  series  of  cases  is  brought  together  of  lesions 
of  the  cord  in  every  segment  from  the  last  sacral  up  to  the  upper  cer- 
vical, and' if  the  area  of  anaesthesia  in  the  body  in  each  of  these  cases 
is  accurately  determined,  it  is  evident  that  it  will  be  possible  to  ascer- 
tain the  exact  region  of  the  skin  related  to  the  individual  segments  of 
the  spinal  cord.  In  Plate  I.  these  areas  are  carefully  laid  down.  It  is 
evident,  therefore,  that  in  any  case  of  spinal-cord  disease  it  is  necessary 
to  test  the  sensations  and  to  compare  the  area  of  anaesthesia  with  the 
diagram  here  given,  and  thus  to  determine  the  level  of  the  spinal  cord 

Fig.  25. 


The  lesion  in  the  posterior  columns  at  the  first  dorsal  region  in  a  case  of  locomotor  ataxia. 


affected.  It  is  to  be  remembered,  however,  that  the  skin  of  the  body 
is  plentifully  supplied  with  sensory  nerves  which  anastomose  freely  at 
their  terminations,  and  the  researches  of  Sherrington  have  demonstrated 
that  each  part  of  the  skin  is  supplied  with  sensory  nerves  from  two 
adjacent  segments  of  the  cord ;  hence  a  condition  of  anaesthesia  in  the 
skin  indicates  a  suspension  of  function  of  two  segments  of  the  cord  at 
least,  for  if  one  segment  alone  were  affected,  the  segments  above  and 
below  it  would  be  capable  of  supplying  the  skin  with  sensation.  This 
conclusion,  drawn  by  Sherrington  from  physiological  experience,  I  have 
confirmed  in  a  case  of  spinal  disease  in  which  it  became  necessary  to 
divide  completely  the  posterior  nerve  roots  at  the  sixth  dorsal  level. 
This  division  did  not  produce  any  anaesthesia  around  the  body,  because 
the  fifth  and  seventh  nerves  supplied  the  skin  of  the  trunk  in  the 
domain  of  the  sixth  nerve  sufficiently  to  prevent  anaesthesia.  If,  how- 
ever, two  adjacent  nerves  are  divided,  a  zone  of  anaesthesia  is  produced. 
The  overlapping,  therefore,  of  adjacent  sensory  areas  is  not  to  be  for- 
gotten in  determining  the  level  of  the  segment  affected.  Thus  if  in  a 
case  the  areas  of  anaesthesia  on  the  body  correspond  to  the  section  shown 
Vol.  IV.— 7 
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in  the  diagram  as  belonging  to  the  second,  third,  fourth,  and  fifth  sacral 
segments  of  the  cord,  the  lesion  of  the  cord  undoubtedly  involves  the 
first  sacral  segment  also,  but  is  certainly  not  any  higher. 

The  determination  of  the  area  of  ansesthesia  is  of  particular  import- 
ance in  cases  of  compression  of  the  cord  by  tumor  or  by  dislocated  or 
fractured  vertebrae,  as  it  is  the  most  positive  indication  of  the  exact 
level  of  the  cord  which  is  invaded  by  disease.  Thus  in  the  cases  in 
which  tumors  have  been  successfully  removed  from  the  cord  the  level 
of  the  anaesthesia  has  been  the  guiding  symptom  to  the  surgeon.  In 
such  cases  the  normal  anatomical  relation  between  the  segments  of  the 
spinal  cord  and  the  vertebrae  is  not  to  be  forgotten. 

Small  areas  of  anaesthesia  in  the  body  corresponding  in  distribution 
to  the  diagram,  and  due  to  small  localized  foci  of  disease  in  the  spinal 
cord,  are  found  chiefly  in  syringomyelia,  in  hemorrhages  in  the  cord, 
in  small  areas  of  softening  in  the  cord,  or  in  tumor  of  the  cord.  These 
lesions  destroy  the  terminal  filaments  of  two  or  three  sensory  nerves, 
and  do  not  invade  the  long  tracts  coming  from  the  parts  below  the  level 
of  the  lesion ;  hence  localized  anaesthesia  is  indicative  of  a  small  limited 
lesion,  not  of  general  transverse  diseases.  Such  small  limited  lesions 
are  not  very  common.  In  all  cases  the  anaesthetic  area  fades  gradually 
into  the  area  of  normal  sensibility.  In  hysteria  the  line  of  demarka- 
tion  between  sensitive  and  insensitive  skin  is  much  sharper. 

The  determination  of  the  exact  area  of  anaesthesia  in  any  case  is  of 
great  service  also  in  differentiating  lesions  of  the  spinal  cord — first, 
from  lesions  of  the  nerve  trunks ;  secondly,  from  lesions  of  the  cauda 
equina ;  thirdly,  from  hysteria ;  fourthly,  from  multiple  neuritis.  In 
lesions  of  the  nerve  trunks  the  distribution  of  the  anaesthesia  is  different 
from  its  distribution  in  the  spinal-cord  affections.  This  will  be  evident 
if  the  areas  in  Plate  II.,  showing  the  distribution  of  the  nerves  of  the 
skin,  are  compared  with  the  areas  in  Plate  I.,  showing  the  distribution  of 
the  nerves  from  the  segments. 

Fractures  of  the  lower  lumbar  vertebrae  or  of  the  sacrum  often 
produce  pressure  upon  the  cauda  equina.  It  has  been  found  that  when 
such  pressure  is  slight,  it  is  the  nerves  lying  innermost  within  the  cauda 
which  suffer  most,  and  the  greater  the  compression  the  greater  the 
number  of  nerves  which  suffer.  The  distribution  of  the  anaesthesia  in 
caudal  lesions  resembles  closely  the  distribution  of  anaesthesia  in  lesions 
of  segments  of  the  cord,  and  from  a  study  of  the  anaesthesia  alone  it  is 
impossible  to  differentiate  absolutely  a  caudal  lesion  from  a  cord  lesion. 
A  diagnosis  may,  however,  be  made — first,  from  a  study  of  the  surgical 
indications,  chiefly  of  the  nature  of  deformity,  the  relation  of  the  ver- 
tebrae to  the  segments  of  the  cord  being  remembered.  The  s])inal  cord 
ends  at  the  first  lumbar  vertebra ;  hence  any  fracture  below  that  level 
necessarily  compresses  the  cauda  equina  and  does  not  destroy  the  sjnnal 
cord.  Secondly,  a  diagnosis  may  be  made  from  a  study  of  the  paralysis 
which  acc()m])anies  the  anaesthesia.  This  paralysis  is  very  slight  in 
lesions  of  the  sacral  segments  of  the  (jord.  Thus  when  a  lesion  is  at  or 
below  the  third  sacral  segment,  the  paralysis  is  confined  to  the  ])eronei 
muscles.  When  tlie  first  sacral  scgiiieut  is  also  involved,  tlie  paralvsis 
affects  the  anterior  and  ])osterior  tibial  muscles,  and  it  is  only  Avlien  the 
entire  lumbar  region  of  the  cord  is  destroyed  that  movements  of  the 


PLATE   II. 


The   Distribution  of  Sensory   Nerves   in  the   Skin. 
(After  Flower.) 

The  areas  of  the  skin  supplied  by  the  cutaneous  nerves  are  shown  in  finely 
dotted  outline.  The  circles  on  the  trunk  show  areas  occasionally  anaesthetic  in 
hysteria.  The  lines  across  the  limbs  at  ankle,  knee  and  thigh,  wrist,  elbow  and 
shoulder  show  the  upper  limits  of  anaesthesia  in  multiple  neuritis  of  varying 
degrees  of  severity. 


PLATE  III. 


xm 


The  Cervical  and  Sacral  Enlargements'  of  the  Spinal  Cord 
in  Cross  Section — Showing  the  Various  Neurons  in  the  Gray 
Matter,  the  Direction  of  their  Axons,  and  the  Varieties  of  Fil>res 
in  the  Different  Columns  of  the  Cord.  Blue,  Motor-;  Red,  Sen- 
sory-; Purple,  Association-  Neurons  and  Axons. 


SYMPTOMS. 


99 


Fig.  26. 


hip-joint  will  be  affected.  In  cauda-equina  lesions,  on  the  other  hand, 
pressure  upon  the  nerve  roots  is  often  suificient  to  produce  widespread 
paralysis  when  sensation  is  but  slightly  affected.  Thus  in  the  lesion  of 
the  spinal  cord  the  distribution  of  the  paralysis  will  correspond  to  the 
segment  of  the  cord  invaded  by  disease,  and  will  correspond  to  the  dis- 
tribution of  the  ansesthesia  produced  by  a  lesion  of  that  segment,  while 
in  lesions  of  the  cauda  equina  the  distribution  of  the  paralysis  may  be 
much  more  extensive  than  that  indicated  by  the  distribution  of  the 
anaesthesia. 

The  distribution  of  the  anaesthesia  is  also  of  much  service  in  dif- 
ferentiating hysterical  paralysis  from  organic  disease  of  the  sjsinal  cord. 
Charcot  pointed  out  the  fact  that  in  hysterical  paraplegia  the  anaesthesia 
never  involves  the  genital  organs  or  the  perineum  and  the  anus. 
Paralysis  of  the  bladder  and  rectum  is  a  very  rare  thing,  and  if  it 
occur  is  of  the  nature  of  retention  of  urine  rather  than  of  incontinence. 
Fig.  26  shows  the  area  of  anaesthesia  commonly  observed  in  hysterical 
cases,  and  it  will  be  noticed  that  its  distribution 
is  very  different  in  outline  from  that  in  Plate  I. 
It  is  also  to  be  remembered  that  in  hysterical 
paraplegia  there  is  no  reaction  of  degeneration 
in  the  muscles,  and  there  is  no  loss  of  tendon 
reflexes. 

In  many  cases  of  traumatic  neurosis  or  of 
irritation  of  the  spine  following  injuries,  and  in 
the  so-called  spinal  concussion  associated  with 
anaesthesia,  it  will  be  found  that  the  distribution 
of  the  anaesthesia  corresponds  to  the  hysterical 
rather  than  to  the  organic  type. 

In  multiple  neuritis  the  region  of  anaesthesia 
assumes  a  stocking-  or  glove-shaped  area  on  both 
limbs  symmetrically,  and  does  not  extend  to  the 
trunk. 

It  is  important  to  be  able  to  locate  the  lesion 
accurately  in  spinal-cord  disease,  no  matter 
whether  the  lesion  thus  determined  corresponds 
to  well-known  forms  of  spinal  disease  or  not. 
It  has  recently  been  shown  ^  that  vascular  dis- 
eases of  the  spinal  cord,  hemorrhages  into  the 
cord  of  small  extent,  or  long  perforating  hemorrhages  in  the  cord  of 
small  lateral  extent,  or  small  areas  of  softening  of  the  cord  due  to 
thrombosis  of  diseased  spinal  arteries  or  their  branches,  are  more 
common^than  was  supposed.  The  diagnosis  of  these  conditions  is  only 
possible  by  an  accurate  study  of  symptoms,  and  such  a  study  may  indi- 
cate a  local  lesion  suspending  the  function  of  a  small  area  at  any  level. 

Ataxia. — Ataxia  is  a  symptom  of  spinal-cord  disease  due  to  an 
interference  with  the  muscular  sense  impressions  which  pass  into  the 
cord  through  the  posterior  nerve  roots  and  root  zone  (Plate  III).  Both 
the  automatic  and  voluntary  movements  of  the  body  are  guided  by  the 
impressions  received  through  muscular  sense,  and  if  those  impressions 
are  lacking,  the  movements  become  awkward.  Such  movements  can  be 
'  E.  A.  Williamson:  Manchester  Medical  Chronicle,  1895. 


Area  of  ansesthcsia  present  in 
hysterical  paraplegia,  anus 
and  genitals  escaping. 
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guided  by  the  eye,  and  hence  an  ataxic  will  always  perform  a  motion 
more  deftly  if  he  watches  the  limb  which  is  moved,  but  deprive  him  of 
vision  by  closing  his  eyes  and  the  symptom  of  ataxia  is  readily  de- 
veloped. The  lesions  of  the  spinal  cord  which  produce  ataxia  are  those 
which  destroy  the  fibres  in  the  posterior  external  column  or  column  of 
Burdach,  through  which  the  fibres  pass  which  convey  the  impressions 
of  muscular  sense.  As  has  been  already  stated,  these  fibres  pass 
upward  and  downward  in  the  column  of  Burdach,  sending  their  col- 
laterals into  the  posterior  gray  matter  of  the  cord  at  different  levels,  so 
that  the  impressions  coming  in  through  a  single  nerve  are  conveyed  to 
many  segments  of  the  cord.  In  addition,  there  are  the  long  tracts  pass- 
ing to  the  medulla,  already  described  in  the  column  of  Goll,  When 
one  thinks  of  the  very  numerous  and  complex  movements  which  are 
involved  in  such  a  simple  act  as  lifting  a  glass  of  water  to  the  lips,  in- 
volving almost  the  entire  body,  made  in  order  to  preserve  its  balance, 
one  realizes  that  to  properly  guide  any  movement,  however  simple,  a 
very  extensive  action  of  a  large  number  of  muscles  is  required.  This 
action  is  guided  automatically  by  the  muscular  sense.  It  is  only  when 
the  muscular  sense  is  interfered  with  that  one  realizes  its  extensive  use 
and  its  constant  function.  The  disease  in  which  ataxia  is  most  evident 
is  posterior  sclerosis,  but  any  lesion  affecting  the  same  area  of  the  cord 
will  produce  ataxia.  Thus  multiple  sclerosis,  or  tumors  of  the  meninges 
on  the  posterior  surface,  or  tumors  within  the  cord,  or  syringomyelia 
when  it  involves  the  posterior  columns,  or  a  general  myelitis,  are  cap- 
able of  producing  this  symptom.  The  ataxic  gait  has  already  been 
described. 

Pain. — Pain  is  a  symptom  of  considerable  importance  in  spinal-cord 
disease.  It  may  be  felt  in  the  spine  itself;  that  is,  in  the  back  and 
deeper  structures,  under  which  circumstances,  as  a  rule,  there  is  a  more 
or  less  extensive  affection  of  the  nerve  roots  or  of  the  meninges,  but  not 
of  the  spinal  cord.  Severe  pain  in  the  back  and  spinal  ligaments  is  not 
at  all  uncommon  in  functional  affections,  such  as  traumatic  hysteria  and 
traumatic  neurasthenia  ;  in  nervous  prostration  ;  in  hysteria.  It  is  some- 
times present  in  affections  of  the  viscera,  under  which  circumstance 
the  pain  is  really  a  "  referred  pain/'  referred  to  the  back  when  the  actual 
irritation  comes  from  the  sympathetic  nervous  system  connected  with 
the  viscus  diseased.  In  organic  affections  of  the  bones,  ligaments,  and 
nerve  roots  spinal  pain  is  also  a  frequent  symptom. 

When  pain  is  produced  by  disease  of  the  spinal  cord  itself,  it  is  due 
to  an  irritation  or  injury  of  the  posterior  nerve  roots  at  their  entrance 
or  to  an  irritation  of  the  sensory  tracts  passing  upward  through  the 
spinal  cord.  Under  these  circumstances  the  pain  is  not  referred  to  the 
back,  but  is  felt  in  the  part  of  the  body  from  which  the  irritated  nerve 
root  or  sensory  tract  has  come,  Tlius  in  locomotor  ataxia  the  sharp 
shooting  pains  are  referred  to  the  limbs  rather  than  to  the  back,  and  as 
the  disease  almost  uniformly  begins  in  the  second  and  third  lumbar 
segments  of  the  cord,  these  pains  are  usually  referred  to  the  anterior 
surfiice  of  the  thighs,  and  as  the  disease  advances  downward  to  the 
fourth  and  fifth  luml)ar  segments,  the  ])ain  is  felt  in  the  feet;  as  it 
advances  upward  into  the  dorsal  region,  the  ])ain  is  felt  about  the  body. 
When  the  process  has  ascended  to  the  lower  cervical  region,  pains  begin 
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to  be  felt  in  the  axilla,  on  the  inner  side  of  the  arms,  and  in  the  little 
fingers,  and  finally,  as  the  upper  segments  of  the  cervical  region  are 
invaded  by  the  sclerotic  process,  the  entire  arms  and  shoulders  become 
the  seat  of  pain.  The  location  of  pain,  therefore,  in  any  case  of  disease 
of  the  cord  is  an  indication  of  the  level  of  the  disease,  and  comparison 
of  the  distribution  of  the  pain  in  any  one  case  with  the  diagram  (Plate 
I.)  will  enable  one  to  locate  the  affection. 

In  syringomyelia,  in  which  the  terminal  filaments  of  the  pain-sense 
nerves  within  the  gray  matter  are  destroyed,  the  analgesia  which  finally 
<levelops  is  usually  preceded  by  a  stage  of  pain,  and  here  too,  as  in 
locomotor  ataxia,  the  pain  is  referred  to  the  periphery  corresponding  to 
the  segments  of  the  cord  involved. 

Pain  referred  to  the  extremities  is  also  a  symptom  in  injuries  of  the 
cord,  in  hemorrhages  within  the  cord,  or  in  crushing  of  the  cord  such  as 
follows  dislocation  or  fracture  of  the  spine.  In  these  cases  the  pain  is 
referred  to  the  periphery,  but  is  less  exactly  referred  than  in  locomotor 
ataxia,  for  the  injury  affects  all  the  sensory  tracts  coming  from  the  parts 
below  the  site  of  the  lesion,  and  these  are  damaged  to  a  greater  or  less 
extent;  consequently,  the  reference  of  the  pain  is  more  widespread. 
Thus  in  a  hemorrhage  in  the  lower  cervical  region  intense  pain  may  be 
felt  in  the  entire  body  below  the  level  of  the  arms.  In  these  cases  any 
movement  of  the  body  causing  an  increased  mechanical  pressure  upon 
the  cord  may  be  attended  by  sharp  shooting  pains  felt  in  any  part  of  the 
body  below  the  lesion.  Pain  is  an  early  symptom  in  tumors  of  the 
cord,  and  in  these  cases  it  may  be  referred  to  the  periphery  from  which 
the  nerve  root  comes,  which  is  primarily  compressed  at  the  site  of  the 
tumor.  Thus  in  a  tumor  in  the  dorsal  region  the  pain  may  be  felt  in 
the  thorax,  epigastrium,  or  abdomen.  It  may  also  be  referred  to  the 
parts  of  the  body  below  the  tumor,  because  of  the  irritation  of  the  sensory 
tracts  passing  through  the  cord  at  the  site  of  the  tumor. 

There  are  some  cases  in  which  pain  is  referred  to  an  anaesthetic  por- 
tion of  the  body.  Thus  in  caries  of  the  spine,  in  localized  meningitis, 
in  injuries  of  the  nerve  roots,  and  in  some  cases  of  sclerosis  of  the  cord 
the  sensory  nerves  may  be  destroyed,  so  that  no  sensations  can  pass  in 
over  them,  and  hence  the  surface  of  the  body  may  be  ansesthetic ;  but  at 
the  same  time  the  proximal  ends  of  these  destroyed  nerves  may  be  irri- 
tated by  the  disease,  and  hence  painful  sensations  may  constantly  be 
sent  inward  to  the  cord.  These,  being  received  and  transmitted  up- 
ward, are  referred  to  the  ansesthetic  surface,  giving  rise  to  the  symp- 
tom called  anaesthesia  dolorosa.  This  condition  is  very  rarely  seen 
in  diseases  of  the  cord  itself,  but  is  very  common  in  diseases  of  the 
vertebrae,  especially  in  tumors  (carcinoma,  sarcoma)  and  in  caries  of 
the  spine. 

Vasomotor  and  Trophic  Symptoms. — In  the  gray  matter  of  the 
cord  there  lie  certain  cells  which  regulate  the  mechanism  by  which  nutri- 
tion in  the  body  is  maintained.  It  seems  probable  that  these  mechanisms 
are  set  in  activity  by  sensory  impulses  reaching  the  cord  through  the 
posterior  nerves,  because  many  posterior  nerve  or  nerve-root  lesions  are 
attended  by  trophic  disturbances — e.  g.  joint  disease  and  perforating 
ulcer  of  the  foot  in  locomotor  ataxia.  In  locomotor  ataxia  the  joint 
diseases  are  quite  frequent,  the  ankle,  knee,  and  hip  being  affected  in 
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the  order  mentioned.  In  syringomyelia  it  is  the  elbow,  wrist,  fingers, 
and  shoulder,  in  the  order  mentioned,  which  are  most  commonly  affected. 
It  is  quite  noticeable  that  such  joint  affections  occur  chiefly  among  the 
lower  classes  or  in  persons  who  are  exposed  to  injury  or  to  falls ;  hence 
it  is  concluded  that  their  origin  is  traumatic,  even  a  slight  injury  being 
sufficient  to  produce  them.  There  is  usually  at  first  an  effusion  of  fluid 
into  the  joint,  subsequently  a  thickening  of  the  ends  of  the  bones.  If 
such  joints  are  treated  by  perfect  rest  in  the  early  stage,  the  disease  dis- 
appears. If,  however,  they  are  neglected,  as  they  are  very  liable  to 
be  because  of  the  absence  of  pain,  the  process  goes  on  and  increases 
until  the  joint  is  rendered  useless.  It  is  a  very  suggestive  fact  that 
these  joint  diseases  appear  only  in  those  spinal  affections  in  which 
the  sense  of  pain  is  impaired,  and  this  is  another  proof  of  the  conser- 
vative influence  of  pain  in  securing  rest  or  immobility  in  the  diseased 
part. 

The  mechanisms  started  by  these  sensory  impulses  which  control 
nutrition  lie  in  the  central  gray  matter  of  the  cord,  and  to  some  extent 
in  the  anterior  horn,  for  trophic  disturbances,  especially  eruptions  in 
the  skin,  necrosis  of  the  fingers,  atrophy  of  the  muscles,  fragility  of 
the  bone,  occur  in  lesions  limited  to  the  gray  matter  of  the  central  area 
or  invading  the  anterior  horn,  as,  for  example,  in  syringomyelia  and  in 
anterior  poliomyelitis.  It  is  probable  that  these  mechanisms  are  not 
the  only  ones  which  preside  over  nutrition,  and  that  throughout  the 
body  and  in  the  skin  the  nerve  mechanism  of  the  vessels  is  quite  com- 
petent to  regulate  nutrition,  provided  it  is  not  put  to  too  great  a  strain. 
Thus  bedsores  and  cystitis  are  in  my  opinion  rarely  due  primarily  to 
lesions  of  the  spinal  cord,  and  may  usually  be  avoided  by  proper  care. 
In  the  normal  body  continuous  pressure  upon  any  one  part  for  a  long  time 
without  a  shifting  of  position  does  not  occur  even  in  sleep,  and  if  a  similar 
repeated  change  of  posture  is  kept  up  in  a  case  of  spinal  paralysis,  bed- 
sores will  not  appear.  It  is  undoubtedly  the  continued  pressure  with- 
out change  of  position  which  produces  such  sores,  and  this  is  proven 
by  the  locality  in  which  they  uniformly  appear — namely,  over  the 
sacrum,  upon  the  trochanters,  upon  the  heels,  and  upon  spots  subjected 
to,  greatest  pressure  when  the  patient  lies  long  in  one  position.  In 
cystitis  if  is  the  introduction  of  germs  into  the  bladder  by  means  of 
the  catheter  which  is  responsible  for  the  disease,  or  else  an  over-disten- 
tion  and  consequent  inflammation  of  the  bladder  when  the  proper 
catheterization  is  neglected.  While  it  is  admitted,  therefore,  that  the 
spinal  cord  has  trojjhic  functions  in  the  sense  that  it  regulates  the 
degree  of  circulation  and  the  rapidity  of  processes  of  nutrition,  it  is 
not  believed  that  a  lesion  in  the  cord  alone  under  proper  care  of  the 
patient  will  residt  in  lesions  of  the  skin  or  mucous  membranes, 

Tlie  atrophy  of  the  muscles  wliich  occurs  in  spinal  paralysis  ap]>ears 
to  be  too  rapid  to  be  accounted  for  by  disuse,  and  the  fragility  of  the 
bones  which  appears  in  syringomyelia  can  only  be  accounted  for  by  a 
distinct  trophic  influence  of  the  cord  upon  the  bones. 

In  all  conditions  of  destruction  of  the  spinal  cord  the  part  of  the 
body  related  to  the  part  of  the  cord  destroyed  is  found  to  present  a 
bluish  appearance,  indicating  an  im])erfect  capillary  circulation  due  to 
a  lack  of  tone  in  the  arteries,  and  consequently  a  cold  condition  due  to 
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imperfect  processes  of  nutrition  going  on  in  consequence  of  the  venous 
stasis.  This  is  particularly  noticeable  in  the  parts  of  the  body  below  a 
transverse  lesion  of  the  cord,  in  syringomyelia  and  also  in  anterior 
poliomyelitis ;  hence  it  is  evident  that  the  spinal  cord  controls  the 
vasomotor  mechanism.  Hence  in  any  case  where  vasomotor  or  tro- 
phic symptoms  appear  in  a  patient  the  suspicion  is  aroused  of  a  spinal- 
cord  disease. 


DISEASES  OF  THE  MEMBRANES  OF  THE 
SPINAL  CORD. 

By  christian  A.  HERTER,  M.  D. 


ACUTE    SPINAL  MENINGITIS. 

Synonyms. — Acute  spinal  lejjtomeningitis ;  Acute  internal  men- 
ingitis. 

Definition. — Under  Acute  Meningitis  are  included  the  various 
acute  inflammations  or  infections  of  pyogenic  origin  that  involve  the 
spinal  pia  mater  or  dura  mater.  When  the  inflammation  involves 
chiefly  or  primarily  the  pia  mater  (acute  spinal  leptomeningitis),  as  it 
generally  does,  the  process  is  diffuse  and  often  extends  to  the  internal 
surface  of  the  dura.  We  have  no  reason  to  think  that  the  symptoms 
observed  when  the  internal  surface  of  the  dura  is  thus  involved  differ 
materially  from  the  symptoms  observed  when  the  pia  arachnoid  is  alone 
affected.  The  only  case  where  an  acute  spinal  meningitis  is  not  internal 
is  where  the  external  surface  of  the  dura  is  the  seat  of  acute  purulent 
inflammation  (generally  secondary  to  bone  disease  or  injury).  Here, 
again,  the  nervous  symptoms  alone  cannot  be  clearly  distinguished  from 
those  of  acute  spinal  leptomeningitis,  and  it  therefore  seems  unnecessary 
to  attempt  the  creation  of  distinct  clinical  types  for  acute  external 
spinal  meningitis  and  acute  internal  spinal  meningitis. 

Etiology. — Acute  spinal  meningitis  is  probably  always  due  to 
infection  by  pathogenic  micro-organisms,  for  the  most  part  such  as 
are  pyogenic  and  of  the  same  character  as  those  which  cause  acute 
cerebral  meningitis  (streptococcus  pyogenes,  staphylococcus  aureus, 
pneumococcus,  etc.).     The  condition  occurs — 

(1)  In  tuberculosis  in  connection  with  cerebral  meningitis  (this  is  the 
most  common  cause  observed  in  general  hospitals,  but  its  symptoms  are 
subordinate  to  the  cerebral  symptoms  and  are  not  usually  very  acute 
(see  Meningeal  Tuberculosis,  Vol.  I.  p.  755). 

(2)  In  specific  cerebro-spinal  meningitis  (epidemic  or  endemic). 
This,  again,  is  one  of  the  most  frequent  causes  of  acute  spinal  menin- 
gitis (see  Epidemic  Cerebro-spinal  Meningitis,  Vol.  I.  p.  425). 

(3)  In  the  course  of  certain  infectious  diseases — pneumonia,  scarlet 
fever,  smallpox,  typhoid  fever,  pyaemia,  and  septicaemia.  These  are 
rare  causes  of  acute  spinal  meningitis.  When  the  process  occurs  in  the 
course  of  pneumonia  it  is  associated  with  cerebral  meningitis,  and  the 
inflammation  does  not  often  extend  below  the  cervical  region. 

(4)  From  direct  or  indirect  injury  to  the  spine  (wounds,  fractures, 
etc.)  which  afford  an  avenue  for  the  passage  of  infection  to  the  meninges 
(as  from  operation  on  spina  bifida,  sacral  bedsores,  vertebral  abscess, 
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etc.).  In  such  cases  the  process  is  local  at  first,  and  then  rapidly 
spreads. 

(5)  In  the  early  period  of  active  syphilis  the  pia  of  the  cord  may  be 
the  seat  of  an  acute  (more  often  subacute),  non-suppurative  inflamma- 
tion. The  cord  is  always  implicated  (see  Syphilis  of  the  Cord,  Vol.  I. 
p.  885).  Very  rarely  an  acute  partial  tubercular  pachymeningitis  is 
observed  as  the  result  of  vertebral  tuberculosis. 

It  is  evident  that  if  we  exclude  cases  Avhere  the  spinal  lesion  is  asso- 
ciated with  a  preponderant  cerebral  lesion  (which  throws  such  cases 
into  a  different  clinical  category),  and,  further,  exclude  the  cases  of 
syphilitic  origin,  acute  spinal  meningitis  is  a  very  rare  condition  even 
in  hospital  practice. 

Acute  spinal  meningitis  is  probably  more  common  among  men  than 
among  women,  and  is  more  frequent  in  the  first  than  in  the  second  half 
of  life.  Over-exertion,  exposure  to  cold  and  wet,  and  traumatism 
appear  sometimes  to  favor  the  operation  of  influences  that  cause  acute 
spinal  meningitis. 

Pathology. — After  a  short  initial  stage  of  hypersemia  there  is  an 
exudation  of  fibrin  and  serum,  and  usually  of  pus,  into  the  meshes  of 
the  pia  and  arachnoid.  The  membranes  are  rapidly  covered  with  a 
semisolid  or  more  fluid  purulent  exudate,  which  sticks  them  together 
in  places  and  which  renders  the  cerebro-spinal  fluid  turbid.  When 
the  process  is  tubercular  the  exudation  is  not  purulent,  but  gelatinous, 
and  not  very  abundant,  and  miliary  tubercles  can  usually  be  seen  stud- 
ding the  pia  arachnoid  and  inner  surface  of  the  dura.  When  the  pro- 
cess extends  from  the  cerebral  meninges  it  may  pass  only  a  few  inches 
down  the  spinal  meninges,  but,  as  a  rule,  the  spinal  membranes  are 
involved  throughout  their  entire  extent.  In  general  the  exudate  is 
most  abundant  in  the  posterior  circumference  of  the  membranes,  owing 
probably  to  the  influence  of  gravitation.  The  exudation  extends  about 
the  nerve  roots  and  sometimes  into  their  substance.  There  is  usually 
some  infiltration  of  inflammatory  products  into  the  periphery  of  the 
cord,  and  this  is  especially  marked  in  syphilitic  meningitis.  The  in- 
flammation extends  to  the  cord  along  pial  arteries ;  hence  when  the 
arachnoid  is  chiefly  involved  and  the  pia  but  little,  the  cord  itself 
escapes  damage. 

In  acute  external  meningitis,  Avhich  generally  results  from  the  ex- 
tension of  contiguous  disease  (especially  of  the  vertebrae),  but  which  is 
said  sometimes  to  be  primary,  the  space  between  the  dura  and  bone  is 
filled  with  pus  which  may  extend  as  high  as  the  fibrous  dural  attach- 
ment to  the  upper  cervical  vertebra?.  The  pus  may  be  confined  to  the 
posterior  aspect  of  the  dura.  It  may  escape  between  the  arches  of  the 
vertebrsc  into  the  muscles  of  the  back.  In  acute  leptomeningitis  from 
septicaemia  the  cord  may  be  partially  destroyed  by  offensive  pus.  Puru- 
lent meningitis  is  sometimes  associated  Avith  a  rapidly  extending  central 
myelitis,  due  to  the  same  micro-organism  (Holt  and  Van  Gieson). 

Symptoms. — In  most  cases  of  acute  internal  meningitis  the  cerebral 
symptoms  preponderate,  so  that  tlie  distinctively  spinal  symptoms  are 
masked. 

In  the  rare  instances  where  the  lesion  is  wholly  spinal  the  following 
symptoms  are  observed : 
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(1)  Onset  with  rigors  and  considerable  but  irregular  temperature  ; 

(2)  Pain  in  the  back,  exaggerated  by  motion  ; 

(3)  Severe  radiating  pains  in  upper  and  lower  extremities; 

(4)  Rigidity  of  the  muscles  of  the  back,  perhaps  with  opisthot- 

onos ; 

(5)  Tonic  spasm  of  the  extremities  and  muscles  of  the  abdomen 

and  chest ; 

(6)  Occasional  clonic  spasm  ; 

(7)  Marked  hypersesthesia,  usually  general ; 

(8)  Greatly  exaggerated  skin  and  deep  reflexes,  including  ankle 

clonus ; 

(9)  Retention  of  urine ;  and 

(10)  In  many  cases  the  inability  to  extend  the  legs  in  the  sitting 
posture,  owing  to  flexor  spasm  (Kernig's  symptom). 

If  the  patient  survives  the  acute  stage,  the  irritative  symptoms  may 
give  way  to  paralytic  phenomena,  partial  paraplegia,  partial  ansesthesia 
in  places,  incontinence  of  urine  and  faeces,  loss  of  knee  jerks,  and  some- 
times irregular  breathing  and  heart  action  and  pupillary  symptoms. 
Where  the  meningitis  is  purulent,  irritative  symptoms  are  sometimes 
singularly  slight,  perhaps  because  the  nerve  roots  are  not  infiltrated. 
In  cases  of  acute  external  meningitis  the  symptoms  are  more  apt  to  be 
anomalous  and  unusual  than  in  acute  internal  meningitis.  In  very 
severe  cases  death  may  occur  in  two  or  three  days.  In  most  cases  the 
duration  of  the  symptoms  is  from  one  to  two  weeks.  In  cases  that 
recover  considerable  rigidity  and  weakness  may  last  for  months  or 
years. 

Diagnosis. — In  most  instances  the  pain  in  the  back,  the  rigidity 
of  the  muscles  of  the  neck  and  back,  and  the  hyperaesthesia  occurring 
with  an  acute  febrile  onset  make  the  nature  of  the  case  clear.  But  it 
should  be  remembered  that  occasionally  the  purulent  form  runs  an 
almost  latent  course,  and  that  here  error  is  sometimes  unavoidable. 

Prognosis. — The  outlook  is  grave  in  every  case,  and  is  particularly 
bad  in  the  so-called  spontaneous  cases.  The  danger  to  life  is  great  in 
proportion  to  the  severity  and  acuteness  of  the  symptoms  and  the  height 
of  the  fever.  The  prognosis  is  somewhat  less  grave  in  traumatic  than 
in  other  cases,  and  in  persons  in  middle  life  than  in  those  in  childhood 
or  old  age. 

Treatment, — The  first  indication  is  to  secure  absolute  rest  and 
quiet  in  bed.  It  is  better  for  the  patient  to  lie  on  his  side  than  on  the 
back  if  he  can  be  made  comfortable.  The  bowels  should  be  kept  gently 
open.  If  there  are  much  pain  and  restlessness,  these  symptoms  should 
be  kept  well  under  control  by  means  of  ammonol,  phenacetine,  or  even 
morphine.  Movement  may  be  distinctly  harmful.  The  room  should 
be  kept  dark.  At  the  onset  it  is  good  practice  to  apply  dry  or  wet  cups 
(according  to  the  vitality  of  the  patient)  along  the  spine.  Then,  if  it 
does  not  interfere  with  comfort,  ice-bags  may  be  applied  to  the  spine. 

The  wet  pack  for  one  or  two  hours  daily  may  lessen  the  rigidity,  and 
will  almost  certainly  help  to  quiet  and  comfort  the  patient.  It  is 
thought  by  some  competent  observers  (notably  Gowers)  that  mercurial 
inunctions  sometimes  exert  a  favorable  influence.  In  the  late  stage  of 
the  disease  the  contractures  and  pains  should  be  combated  by  means  of 
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hot  baths  or  hot  douches  and  by  applications  of  the  actual  cautery  to  the 
spine.  In  acute  external  meningitis  with  bone  disease  the  pus  should 
be  given  free  exit. 


CHRONIC  SPINAL  MENINGITIS. 

Synonyms. — Chronic  internal  pachymeningitis ;  Chronic  lepto- 
meningitis. 

Definition. — Under  Chronic  Spinal  Meningitis  will  be  included 
all  inflammatory  processes  aflFecting  the  pia  mater  or  the  internal  surface 
of  the  dura  mater.  Chronic  inflammatory  affections  of  the  external 
surface  of  the  spinal  dura  mater  will  not  be  considered  here.  It  may 
be  said  of  them,  in  passing,  that  they  almost  invariably  result  from 
adjacent  bone  disease,  which  is  generally  tubercular,  but  are  occasion- 
ally secondary  to  syphilitic  disease  of  the  vertebrae  (see  Syphilis  of  the 
Spinal  Cord,  Vol.  I.  p.  885). 

The  great  majority  of  all  cases  of  chronic  spinal  meningitis  are  due 
to  syphilis,  and  such  cases  are  discussed  in  a  separate  section.  An  im- 
portant though  very  rare  form  of  chronic  spinal  meningitis  is  that 
known  as  hypertrophic  pachymeningitis.  This  form  possesses  many 
characteristic  clinical  features,  and  is  also  separately  discussed.  Thus 
what  is  said  in  this  section  does  not  relate  particularly  to  the  forms  just 
mentioned. 

Etiology  and  Pathology. — As  chronic  internal  meningitis  is 
rarely  fatal,  our  knowledge  of  its  pathology  is  exceedingly  limited.  It 
was  formerly  inferred  that  chronic  symptoms  (especially  spasm)  similar 
to  the  acute  symptoms  known  to  depend  on  acute  meningitis  were  due 
to  chronic  meningitis.  It  is  now  clear  that  these  spastic  symptoms  are 
due  to  damage  to  the  spinal  cord  itself,  and  there  is  reason  to  think  that 
many  cases  of  "  chronic  meningitis  "  were  really  cases  of  lateral  sclero- 
sis. All  forms  of  chronic  internal  meningitis  are  most  common  in 
adult  life,  and  affect  men  oftener  than  women.  In  the  rare  form  which 
is  general  and  primary  it  is  thought  that  general  debility,  prolonged 
over-exertion,  and  exposure  to  cold,  all  favor  its  development.  A 
chronic  internal  meningitis  probably  results  sometimes  from  severe  con- 
cussion of  the  spine.  The  lesion  also  may  follow  the  chronic  external 
meningitis  that  results  from  trauma,  and,  on ,  the  other  hand,  may 
perhaps  be  secondary  to  chronic  inflammation  of  the  substaiTce  of  the 
spinal  cord.  The  lesion  is  then  usually  limited  in  extent.  In  general 
it  may  be  said  that  a  local  chronic  meningitis  may  follow  any  chronic 
disease  of  the  bones  (caries,  sarcoma,  carcinoma)  or  of  the  membranes 
(tumors)  or  of  the  sul)stance  of  the  cord  itself.  Alcoholism  is  an  import- 
ant cause  of  general  chronic  inflammation  both  of  the  pia  arachnoid 
and  of  the  periphery  of  the  cord.  Of  course  chronic  internal  meningi- 
tis may  follow  acute  internal  meningitis  from  any  cause. 

AVliere  the  ])rocess  is  only  slightly  or  moderately  developed  the  pia 
arachnoid  is  merely  opaque  and  slightly  thickened,  the  internal  surfoce 
of  the  dura  is  slightly  granular,  and  the  cerebro-spinal  fluid  is  turbid 
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and  increased  in  quantity.  When  the  process  is  more  advanced  the  pia 
arachnoid  and  dura  are  connected  by  the  formation  of  an  unevenly  thick 
layer  of  connective  or  granulation  tissue.  The  pia  may  largely  lose  its 
cellular  structure  and  become  a  thick,  homogeneous  layer.  The  pial 
vessels  are  usually  greatly  thickened.  The  nerve  roots  are  usually  com- 
pressed, and  partially  or  wholly  atrophied  where  they  pass  through  the 
inflamed  membranes.  These  nerve-root  changes  are  especially  marked 
where  the  roots  pass  through  the  thickened,  unyielding  dura.  The 
damage  to  the  spinal  cord  varies  much  in  different  cases,  but  there  is 
always  some  extension  of  fibrous  tissue  from  the  pia  into  the  periphery 
of  the  cord,  with  destruction  of  nerve  elements,  and  some  evidences  of 
chronic  inflammation  or  even  spots  of  old  softening.  This  peripheral 
sclerosis  is  often  very  pronounced  in  a  small  extent  of  the  cord,  espe- 
cially in  cases  of  traumatic  origin.  Ascending  and  descending  degenera- 
tions may  result  from  it. 

In  the  rare  condition  described  as  hemorrhagic  pachymeningitis  or 
hematoma  of  the  spinal  dura  mater  the  inner  surface  of  the  dura  is 
thickened  by  layers  of  fibrinous  exudate  rich  in  new  bloodvessels,  which 
in  places  have  ruptured  and  produced  extravasations  which  may  be 
encysted.  The  lesion  is  similar  to,  and  usually  associated  with,  the 
commoner  condition  of  the  cerebral  dura.  It  occurs  especially  in  the 
insane,  but  also  as  the  result  of  trauma  and  of  alcoholism.  A  simple 
chronic  pachymeningitis  interna,  with  the  formation  of  new  connective 
tissue  containing  brain-sand,  is  not  very  rare.  If  the  brain-sand  is 
abundant,  the  condition  is  described  as  a  psammoma.  These  changes 
only  rarely  give  rise  to  symptoms.  This  is  true  also  of  the  white  fibroid 
plates  occasionally  found  in  the  arachnoid. 

Symptoms. — The  symptoms  of  chronic  meningitis,  like  those  of 
acute  meningitis,  depend  on  three  factors :  irritation  of  the  nerve  roots, 
partial  destruction  of  the  nerve  roots,  and  partial  destruction  of  the 
periphery  of  the  cord  itself.  In  acute  meningitis  the  spasm  caused  by 
irritation  of  the  anterior  nerve  roots  is  the  dominant  symptom ;  in 
chronic  meningitis  spasm  is  much  less  prominent,  and  may  indeed  be 
subordinate  to  some  other  symptom,  such  as  pain  or  paralysis.  In  dif- 
ferent cases  the  symptoms  differ  considerably,  both  in  nature  and  in 
distribution,  according  as  irritation  or  destruction  of  nerve  elements 
preponderate  and  according  to  the  level  and  extent  of  the  lesion.  Com- 
monly the  following  irritative  symptoms  are  observed  :  (1)  pain  in  the 
back  or  discomfort,  increased  by  movement ;  (2)  stiffness  of  the  muscles 
of  the  back  (retraction  of  the  head  if  the  lesion  involves  the  cervical 
region) ;  (3)  pain  on  pressure  of  the  vertebral  spines ;  (4)  radiating 
pains,  sharp,  darting,  and  paroxysmal,  in  the  neck,  arms,  trunk,  or  legs, 
according  to  the  level  of  the  nerve-root  irritation,  with  sometimes  a 
girdle  sensation ;  (5)  areas  of  hypersesthesia ;  and  (6)  slight  tremor  or 
twitching  or  (occasionally)  clonic  spasm  in  one  or  more  extremities.  In 
some  cases  only  the  first  and  second  of  the  symptoms  enumerated  are 
observed.  In  most  cases,  after  weeks  or  months,  in  which  the  above 
symptoms  vary  in  severity,  slight  paralytic  symptoms  appear  and  par- 
tially or  wholly  replace  the  irritative  nerve-root  symptoms.  In  certain 
areas,  sometimes  areas  that  have  been  the  seat  of  hyperfesthesia,  loss  of 
sensibility  to  pain  or  touch,  or  both,  makes  its  appearance.     The  corre- 
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spending  muscles  become  weak,  and  may  undergo  moderate  or  even 
considerable  wasting,  with  the  E,.  D.  (Reaction  of  Degeneration).  The 
weakness  and  wasting  are  often  very  irregularly  distributed,  owing  to 
the  uneven  damage  done  to  the  anterior  nerve  roots.  Eventually  cord 
symptoms  make  their  appearance,  the  legs  grow  weak,  the  knee  jerks 
are  increased,  inco-ordination  of  the  legs  may  appear,  and  control  over 
the  sphincters  becomes  imperfect.  When  the  lesion  is  advanced  in  the 
lumbar  cord  or  in  the  cauda  equina,  the  paralysis  is  associated  with 
atrophy,  R.  D.,  loss  of  reflex  action,  and  sphincteric  paralysis.  In  trau- 
matic cases  of  limited  extent  in  the  dorsal  region  the  chief  symptoms 
may  be  slight  spastic  paraplegia  and  local  pain  and  rigidity.  There  is 
nothing  distinctive  about  the  symptoms  in  hemorrhagic  pachymeningi- 
tis ;  there  are  simply  the  indications  of  a  slight  chronic  meningitis. 

Diagnosis. — The  diagnosis  of  chronic  internal  meningitis  is  based 
chiefly  on  the  gradual  development  of  symptoms  due  to  irritation  and 
partial  destruction  of  the  motor  and  sensory  nerve  roots.  Owing  to 
the  fact  that  chronic  meningitis  may  be  associated  with  such  varied 
processes  in  the  structures  about  or  within  the  membranes,  it  is  not 
always  easy  to  say  whether  the  meningitis  is  primary  or  secondary. 
It  is  Avell  to  remember  that  the  secondary  chronic  meningitis  is  fairly 
common,  but  that  the  primary  condition  is  very  rare.  It  is  rare  as  an 
isolated  affection,  even  after  injury  to  the  spine.  Tubercular  and  ma- 
lignant disease  of  the  spine  produce  many  of  their  symptoms  by  causing 
local  chronic  meningitis.  The  absence  of  indications  of  bone  disease, 
in  combination  with  the  meningeal  symptoms^  serves  to  make  the 
diagnosis. 

Prognosis. — Owing  to  the  differences  in  different  cases  of  chronic 
spinal  meningitis  as  regards  the  nature,  degree,  and  location  of  the 
lesions,  it  is  difficult  to  state  any  prognostic  rules  of  general  application. 
The  outlook  has  rather  to  be  formulated  from  an  accurate  estimate  of 
the  pathological  condition  in  every  case  individually.  Where  there  is 
evidence  of  considerable  inflammation  of  the  cord  the  dan2:er  to  life 
may  be  considerable,  especially  if  the  lumbar  centres  are  involved.  As 
a  rule,  the  danger  to  life  is  chiefly  that  which  arises  from  the  impaired 
general  health  which  comes  with  prolonged  disability.  In  some  cases 
the  nerve-root  symptoms,  pain  and  spasm,  give  rise  to  much  discomfort 
and  inconvenience.  The  neuralgic  pains  may  indeed  be  so  severe  as  to 
be  almost  unbearable,  but  this  is  rare.  In  many  cases,  even  without 
other  treatment  than  rest,  both  the  irritative  symptoms  and  those  that 
depend  on  compression  of  nerve  structures  wear  gradually  away.  Aside 
from  syphilitic  cases,  which  are  not  under  consideration,  the  prognosis 
is  best  in  traumatic  cases  where  the  lesion  is  of  small  vertical  extent, 
the  outlook  here  being  improved  by  the  possibility  of  successful  surgical 
interference.  Where  the  general  health  is  impaired  the  prospect  of 
improvement  appears  to  be  lessened  l)y  this  fact. 

Treatment, — In  all  severe  cases,  and  even  in  those  of  moderate 
severity,  absolute  rest  in  bed  is  the  first  indication.  It  is  probably 
advantiigeous  for  the  patient  to  lie  in  the  prone  position  for  one  or  two 
hours  daily.  Counter-irritation  is  iin])ortnnt.  The  Paquelin  cautery 
should  be  a])plied  lightly  every  second  or  third  day  to  the  skin  on  either 
side  of  the   spine    through   the   vertical    I'xtent  of  the   lesion.      It   not 
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merely  relieves  pain,  but  serves  to  aid  the  absorption  of  recent  inflam- 
matory products.  Hot  douches  to  the  spine  also  relieve  pain  and  may 
temporarily  diminish  rigidity.  They  may  be  used  alternately  with  the 
cautery  if  the  latter  is  lightly  applied.  General  hot  baths  may  be  of 
service.  Sedatives  for  the  relief  of  pain  should  be  avoided,  but  this  is 
not  always  possible.  Cocaine  is  to  be  preferred  to  morphine,  but  should 
be  cautiously  used  except  in  hopeless  cases.  The  antipyretics  may  be 
tried,  bnt  are  not  likely  to  be  of  much  service.  Mercurial  inunctions 
and  iodide  of  potassium  are  thought  to  have  some  influence  over  non- 
syphilitic  as  well  as  syphilitic  cases,  but  in  the  writer's  experience  have 
done  little  or  no  good.  Massage  should  be  employed  where  wasting  or 
contractions  appear.  Galvanism  is  probably  useful  only  in  exercising 
wasted  muscles.  The  general  health  must  be  carefully  watched.  In 
traumatic  cases  of  limited  vertical  extent,  but  with  severe  symptoms 
(rigidity,  pain,  paralysis,  etc.),  the  separation  of  the  dura  from  the  pia 
by  surgical  interference  or  the  removal  of  extradural  newly-formed 
fibrous  tissue  may  lead  to  marked  improvement  as  regards  rigidity, 
pain,  and  power. 
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Definition. — A  chronic  hyperplastic  inflammation  of  the  dura 
mater,  involving  especially  its  inner  layers,  and  of  the  pia  arachnoid, 
leading  to  a  great  thickening  of  the  dural  membrane  (^  inch  or  more), 
with  consequent  irritation  and  gradual  compression  of  the  nerve  roots 
and  of  the  substance  of  the  cord  in  the  cervical  region.  The  term 
*'  hypertrophic  "  is  inappropriate  for  the  designation  of  an  inflammatory 
lesion,  but  is  sanctioned  by  usage. 

Etiology. — This  is  a  very  rare  affection.  It  is  the  belief  of  the 
writer  that  it  is  far  rarer  than  syringomyelia,  many  cases  of  Avhich  were 
probably  diagnosticated  as  hypertrophic  cervical  pachymeningitis  in 
former  days.  It  is  seen  oftener  in  men  than  in  women,  and  occurs 
especially  between  the  ages  of  forty  and  fifty  years.  A  few  cases  are 
as  clearly  referable  to  syphilis  as  is  any  syphilitic  affection  of  the  cord. 
The  majority  of  cases  are  certainly  not  syphilitic  in  origin.  It  seems 
likely  that  local  trauma  and  exposure  to  cold  facilitate  the  progress  of 
the  disease,  and  it  may  be  that  trauma  can  initiate  it. 

Pathology. — The  pathology  of  this  condition  is  still  the  subject 
of  discussion.  According  to  one  view  (that  of  Charcot  and  of  Joffroy, 
now  sustained  by  Oppenheim),  the  process  affects  primarily  the  dura, 
and  involves  the  pia  and  cord  only  secondarily,  the  morbid  process 
affecting  the  cervical  re2:ion  onlv.  In  the  lig-ht  of  more  extended 
modern  investigations  (especially  those  of  Adamkiewics,  of  Wietiug, 
and  of  Koppen)  it  appears  probable  that  the  disease  begins  in  the  pia 
arachnoid  of  the  cervical  region  as  a  small  round-cell  infiltration  asso- 
ciated with  arteritis  ;  that  this  infiltration  extends  to  the  cord  on  the  one 
hand  and  to  the  dura  on  the  other ;  and  that  the  enormous  thickening 
of  the  dura  in  layers  of  new  connective  tissue  is  preceded  by  cell  pro- 
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liferation  in  the  dural  endothelial  layer  which  lies  between  the  arachnoid 
and  the  dura  proper.  The  increase  of  small  round  cells  is  due,  in  part 
at  least,  to  the  multiplication  of  the  fixed  connective-tissue  cells  of  the 
membranes,  and  leads  here,  as  elsewhere,  to  the  formation,  first,  of 
granulation  tissue,  later  of  fibrous  connective  tissue.  It  further  aj^pears 
from  recent  studies  that  these  changes  are  not  confined  to  the  cervical 
region,  but  in  the  case  of  the  pia  arachnoid  may  extend  the  entire 
length  of  the  cord,  and  in  the  case  of  the  dural  thickening  may  ex- 
tend to  the  dura  acljacent  to  the  medulla  and  pons.  According  to  the 
earlier  view,  the  spinal  cord  simply  suffered  mechanical  compression ; 
according  to  the  modern  conception,  the  cord  changes  are  the  result  of 
inflammatory  cell  ^proliferation.  In  some  cases  the  arteries  have  been 
the  seat  of  extensive  hyaline  degeneration.  It  is  not  yet  clear  what 
special  local  conditions  determine  the  remarkable  hyperplastic  thicken- 
ing in  the  dura  of  the  cervical  region.  But  the  fact  should  be  noted 
that  here  the  dura  hugs  the  pia  araclinoid  rather  closely.  A  thorough 
discussion  of  the  pathology  of  this  disease  cannot  be  attempted  here, 
and  the  reader  is  referred  especially  to  the  articles  of  Wieting  ^  and  of 
Koppen.^ 

Symptoms. — The  earliest  symptoms  of  the  disease  are  due  to  the 
irritation  of  the  nerve  roots — pain  between  the  shoulders,  in  the  back 
of  the  neck  and  head,  slight  rigidity  of  the  muscles  of  the  back  of  the 
neck,  tenderness  of  the  cervical  vertebrae  to  percussion,  slight  disturb- 
ances of  sensibility,  parsesthesias,  and  more  or  less  symmetrical  neuralgic 
pains,  especially  in  the  distribution  of  the  ulnar  and  median  nerves. 
The  rigidity  may  extend  to  the  shoulder  and  arm  muscles,  and  there 
may  be  a  coarse  intention  tremor.  After  a  period  of  weeks  or  months 
this  neuralgic  period  is  followed  by  a  stage  in  which  paralytic  symptoms 
gradually  preponderate,  owing  to  compression  of  the  nerve  roots.  In 
the  region  supplied  by  the  ulnar  and  median  nerves  (that  is,  in  the  part& 
corresponding  to  the  lowest  cervical  and  first  dorsal  roots)  partial  or 
complete  anaesthesia  develops,  and  paralysis,  with  muscular  atrophy  and 
the  R.  D.,  becomes  pronounced.  The  paralysis  and  wasting  of  the  in- 
trinsic muscles  of  the  hand  and  of  the  flexors  of  the  fingers  leads  to  a 
rather  characteristic  attitude  of  the  hand  in  a  good  many  cases ;  the 
unaifected  muscles  cause  persistent  over-extension  of  the  wrist ;  the 
phalangeal  joints  are  flexed,  while  the  metacarpo-phalangeal  joints  are 
in  extension.  In  some  cases  the  long  extensors  are  also  paralyzed 
(Koppen).  Hand  in  hand  with  these  symptoms  there  develojis  para- 
plegic weakness  from  infiltration  or  compression  of  the  cord.  There  is 
sometimes  slight  sensory  loss  below  as  well  as  at  the  level  of  the  lesion, 
the  pain  sense  especially  being  reduced.  There  may  be  incontinence  of 
urine  and  of  fseces.  Occasionally  there  is  staccato  speech,  not  unlike 
that  of  multiple  sclerosis,  due  apparently  to  embarrassed  res])iration. 
The  ])U])illarv  reaction  may  be  sluggish  and  the  ])al])('l)ral  fissure  may 
be  at  first  wider,  later  narrower,  than  normal.  The  local  sym])tonis  are 
apt  to  be  a])proxiniately  symmetrical  in  distribution.  It  sometimes 
ha])pens  that  the  usual  initial  stage  characterized  by  pain  is  wholly 
lacking,  perhaps  owing  in  such  cases  to  the  very  gradual  progress  of 
the  disease.     It  may  also  happen  that,  owing  to  the  lesion  being  placed 
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a  little  liigher  than  usual,  the  .shoulder  muscles  suffer  chiefly,  and  not 
the  intrinsic  muscles  of  the  hands:  In  certain  cases  the  muscular 
atrophies  have  been  very  slight,  doubtless  because  the  anterior  nerve 
roots  were  very  little  implicated.  Severe  intercostal  neuralgia  has 
occurred  where  the  lesion  has  implicated  the  upper  dorsal  region  of  the 
cord. 

Diagnosis. — In  typical  cases  the  diagnosis  presents  few  difficulties. 
From  most  tumors  of  the  cord  the  distinction  can  be  made  by  the 
slower  course  and  more  symmetrical  disposition  of  the  symptoms,  but 
it  is  possible  that  confusion  may  be  unavoidable  in  rare  instances. 
Caries  of  the  spine  may  lead  to  symptoms  that  are  hardly  to  be  dis- 
tinguished from  those  under  consideration.  The  presence  of  marked 
bone  tenderness  and  of  deformity  usually  serves  to  make  the  diagnosis 
of  caries. 

Prognosis. — The  progress  of  the  disease  is  slow  and  extends  over 
many  years.  In  any  stage  of  the  disease  progress  may  be  indefinitely 
arrested.  In  rare  cases  recovery  is  said  to  have  occurred  (Charcot, 
Blyn,  Remak).  In  every  case  the  disease  threatens  life  when  well 
established.  It  is  not  likely  that  the  outlook  is  better  in  syphilitic  than 
in  other  cases. 

Treatment. — Treatment  has  little  influence  on  the  course  of  the 
disease.  The  bowels  should  be  kept  open  and  the  general  nutrition 
well  maintained.  Local  counter-irritation  by  means  of  compound 
tincture  of  iodine,  and  especially  by  the  actual  cautery,  often  relieves 
pain,  and  may  possibly  do  something  to  retard  the  morbid  process. 
Mixed  treatment  is  indicated  in  syphilitic  cases,  and  may  do  some  good 
in  other  cases.  Prolonged  warm  baths  are  to  be  recommended.  It  is 
said  that  the  galvanic  current  has  been  serviceable  in  some  cases 
(Remak,  Oppenheini). 
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Synonyms. — Hsematorrachis  ;  Meningeal  spinal  apoplexy. 

Definition. — Under  these  titles  are  included  cases  of  hemorrhage 
external  to  the  dura  (extrameningeal)  and  cases  of  hemorrhage  within 
the  dural  sac  (intrameningeal) ;  of  these  two  forms  the  extrameningeal 
is  the  more  common.  The  intrameningeal  hemorrhages  are  either 
subdural,  between  the  dura  and  arachnoid,  or  subarachnoid,  between 
the  arachnoid  and  pia. 

Etiology. — In  a  very  large  proportion  of  cases  the  hemorrhage  is 
the  result  of  injury.  Blows  or  falls  on  the  back  and  falls  on  the  feet 
or  buttocks  are  common  causes.  There  may  or  may  not  be  fracture  or 
dislocation  of  the  vertebra?  (chorea,  epilepsy,  eclampsia,  tetanus) ;  usually 
there  is  not.  Various  convulsive  diseases  are  liable  to  lead  to  spinal 
meningeal  hemorrhage  by  their  interference  with  the  circulation  within 
the  spinal  canal.  In  many  of  these  eases  the  hemorrhage  occurs  during 
the  last  minutes  of  life,  and  does  not  give  rise  to  symptoms.  A  variety 
of  other  causes  are  occasionally  operative,  among  them  the  following : 
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prolonged  severe  muscular  exercise ;  blood  states  in  which  there  is  a 
hemorrhagic  tendency  (purpura,  acute  specific  diseases,  rarely  typhoid 
fever) ;  the  rupture  of  an  aortic  aneurysm  into  the  spinal  canal  (the 
vertebrae  having  been  eroded) ;  the  bursting  of  an  aneurysm  of  the 
vertebral  artery.  Blood  sometimes  extends  into  the  spinal  membranes 
from  a  cerebral  hemorrhage,  especially  one  that  is  meningeal.  This  is 
seen  particularly  in  the  case  of  newly-born  children.  Rarely  extrava- 
sations have  occurred  in  the  course  of  an  intense  spinal  meningitis. 
Occasionally  spinal  hemorrhage  occurs  without  discoverable  cause.  In 
general  this  condition  is  seen  more  often  in  males  than  in  females.  It 
may  occur  at  any  time  of  life,  but  spontaneous  hemorrhage  is  not  seen 
in  infancy.  Spinal  meningeal  hemorrhage  is  a  rare  disease  as  compared 
with  hemorrhage  into  the  cerebral  meninges,  but  is  considerably  more 
common  than  extravasation  into  the  substance  of  the  spinal  cord. 

Pathological  Anatomy. — In  extradural  hemorrhage  the  extra- 
dural plexus  of  veins  is  the  source  of  the  extravasation.  The  hemor- 
rhage is  much  more  often  located  in  the  cervical  region  than  elsewhere. 
The  amount  of  extravasated  blood  is  usually  not  great,  and  is  generally 
most  abundant  on  the  posterior  aspect  of  the  dura,  owing  to  the  influ- 
ence of  gravitation  and  the  considerable  space  between  the  bone  and 
the  membrane.  As  a  rule,  the  spinal  cord  is  not  much  compressed. 
Occasionally  a  hemorrhage  is  so  extensive  as  to  reach  over  the  dura 
almost  throughout  its  length.  The  blood  may  then  pass  out  of  the 
spinal  canal  along  the  nerve  roots. 

It  is  important,  but  not  always  easy,  to  distinguish  from  hemorrhage 
the  moderate  accumulation  of  blood  outside  the  dura  which  escapes  on 
cutting  spinal  veins  that  have  been  greatly  distended  with  blood  owing 
to  the  influence  of  post-mortem  gravitation. 

In  subdural  hemorrhage  the  effused  blood  may  extend  from  one  level 
to  another,  and  in  some  cases  fill  the  entire  cavity.  When  the  hemor- 
rhage is  subarachnoid  the  pial  vessels  are  commonly  the  source  of  the 
effusion.  Usually  the  extravasation  is  small  and  surrounds  the  cord 
for  a  few  inches  only,  but  occasionally  the  blood  fills  the  whole  cavity. 
Even  a  moderate  subarachnoid  effiision  may  cause  considerable  com- 
pression of  the  cord.  Very  large  intraraeningeal  hemorrhages  are 
generally  extensions  from  a  cerebral  meningeal  hemorrhage.  After  a 
few  days  the  irritation  of  the  effused  blood  may  set  up  slight  inflam- 
matory exudation  in  the  membranes.  Occasionally  central  haemato- 
myelia  coexists  with  hsematorrachis. 

Symptoms. — Occasionally  a  small  meningeal  hemorrhage  is  found 
in  persons  who  have  shown  no  definite  symptoms  of  it.  This  occurs 
especially  in  cases  where  there  have  been  convulsive  symptoms,  and  it 
is  likely  that  the  extravasations  have  occurred  during  the  convulsions 
immediately  ]>receding  death. 

There  is  little  difference  between  the  symptoms  of  extra-  and  intra- 
meningeal  hemorrhage.  In  both  varieties  the  symptoms  are,  broadly 
speaking,  much  like  those  of  spinal  meningitis,  Avith  the  important 
exception  that  the  onset  is  sudden  and  not  acute  or  gradual. 

The  first  symptom  of  spinal  meningeal  hemorrliage  is  usually  severe 
and  sudden  pain  in  the  back,  corres])on(ling  in  a  general  way  with  the 
position  of  the  lesion.     This  is  usually  accompanied  witli  shooting  pains 
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along  the  course  of  the  nerves  and  with  hypersesthesia,  tingling,  etc., 
in  the  limbs  especially.  These  symptoms  are  due  mainly  to  irritation 
of  the  posterior  nerve  roots. 

Muscular  spasm  is  an  early  symptom,  and  accompanies  the  sensory 
symptoms  in  most  cases.  The  rigidity  involves  ordinarily  the  verte- 
bral muscles,  causing  opisthotonos,  and  the  limbs  below  the  level  of 
the  hemorrhage  are  the  seat  of  varying  spasm,  which  may  be  clonic 
for  a  time.  Rarely  there  are  general  convulsive  movements.  These 
symptoms  are  due  to  irritation  of  the  anterior  nerve  roots.  Sometimes 
these  various  irritative  symptoms,  motor  and  sensory,  are  the  only 
symptoms.  As  a  rule,  however,  the  eifusion  of  blood  is  sufficiently 
great  to  exert  some  degree  of  pressure  upon  the  cord.  Hence  partial 
paralysis  and  anaesthesia  soon  develop  in  the  legs.  The  paralysis  is 
rarely  absolute,  for  the  degree  of  compression  is  not  usually  great.  In 
a  small  number  of  cases  paraplegia  develops  within  a  few  minutes  of 
the  onset,  and  indicates  a  large  hemorrhage  (as  from  bursting  of  an 
aneurysm  into  the  spinal  canal)  or  coincident  heematomyelia.  The  pre- 
cise distribution  of  the  symptoms  naturally  varies  much  with  the  level 
and  vertical  extent  of  the  hemorrhage,  but  it  is  not  necessary  to  describe 
here  the  various  combinations  of  symptoms  that  arise. 

In  sjiinal  meningeal  hemorrhage  the  knee  jerks  are  retained  unless 
the  lesion  is  in  or  near  the  lumbar  region.  When  the  reflexes  are 
lost  and  the  lesion  is  above  the  lumbar  region,  the  loss  probably  always 
depends  on  an  extensive  coincident  crush  of  the  cord.  During  the  early 
stage  of  the  affection  there  may  be  spasmodic  retention  of  the  urine. 
Consciousness  is  occasionally  impaired  for  a.  short  time  at  the  onset,  but 
usually  the  mind  is  unaffected. 

An  extensive  cervical  extradural  hemorrhage  has  been  known  to 
develop  gradually,  without  pain,  producing  only  increasing  weakness  in 
the  arms  and  dyspnoea  (Jackson). 

The  height  of  the  symptoms  is  reached  in  a  few  hours,  rarely  in  a 
few  days.  Improvement  in  the  symptoms  may  be  checked  after  a  few 
days  by  symptoms  of  secondary  meningitis. 

Diagnosis. — The  diagnosis  depends  on  the  combination  of  sudden 
local  pain  with  the  symptoms  of  irritation  of  the  nerve  roots  and  mem- 
branes. In  meningitis  the  same  irritative  symptoms  are  met  with,  but 
they  develop  gradually  and  are  attended  by  fever.  The  symptoms  of 
hemorrhage  into  the  cord  differ  from  those  of  meningeal  hemorrhage  in 
the  following  respects  :  (1)  vertebral  pain  is  relatively  slight  and  limited, 
and  may  be  entirely  absent ;  (2)  the  symptoms  of  damage  to  the  cord 
itself  are  prominent — paralysis  dominates  the  irritative  symptoms  from 
the  outset ;  (3)  in  cases  that  partially  recover  the  paralytic  symptoms 
are  persistent.  Occasionally  both  types  of  hemorrhage  are  combined, 
as  when  the  extravasation  of  hsematomyelia  breaks  into  the  membranes. 
The  order  of  development  of  the  combined  symptoms  then  gives  a  clue 
to  the  nature  of  the  case.  A  diagnosis  can  hardly  be  made  where  the 
hemorrhage  is  of  very  gradual  development. 

Prognosis. — In  the  first  hours  the  danger  to  life  is  great  in  all 
severe  cases.  The  prognosis  is  worst  where  the  lesion  involves  the 
cervical  region,  owing  to  the  respiratory  embarrassment.  A  consider- 
able number  of  cases  survive  the  dangers  both  of  the  irritative  period  and 
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of  the  secondary  meningitis  which  sometimes  develops.  Paralytic  and 
spastic  symptoms  may  endure  many  months,  and  then  pass  away  almost 
completely.  In  this  respect  the  outlook  is  distinctly  better  than  in  cases 
of  hsematomyelia. 

Treatment. — Absolute  rest  on  the  face  or  side  is  necessary  at  first. 
The  abstraction  of  six  or  eight  ounces  of  blood  by  scarification  and  cup- 
ping from  a  region  near  the  spine  and  at  the  level  of  the  pain  is  strongly 
to  be  advised.  Later  an  ice-bag  to  the  spine  and  ergot  internally  (as  in 
h£ematomyelia)  are  indicated.  If  ice  to  the  spine  does  not  relieve  the 
pain,  morphine  should  be  given  subcutaneously  (|— ^  gr.).  The  bowels 
should  be  kept  open  by  means  of  salts,  but  violent  purgation  should  be 
avoided. 

Both  in  extra-  and  intrameningeal  hemorrhage  the  question  of  sur- 
gical interference  arises  when  life  is  threatened  and  there  is  evidence 
that  the  cord  is  considerably  compressed.  The  canal  should  be  opened 
at  the  level  of  the  lesion  and  the  blood  removed.  If  the  blood  is  intra- 
dural, no  hesitation  need  be  felt  about  opening  the  dura  to  reach  it  if  the 
proper  asepsis  is  observed. 


DISEASES  OF  THE  BLOODVESSELS  OF  THE 
SPINAL  CORD. 

By   christian  A.  HERTER,   M.  D. 


Pathological  changes  in  the  walls  of  the  bloodvessels  of  the  spinal 
cord  stand  in  close  relationshij)  to  various  important  forms  of  spinal- 
cord  disease.  It  has  not  been  customary  to  consider  such  disease  from 
the  standpoint  of  vascular  lesions,  in  part  because  a  knowledge  of  these 
lesions  is  of  very  recent  date  and  is  still  very  imperfect,  in  part  because 
the  classification  of  spinal-cord  disease  on  such  lines  would  be  essentially 
a  pathological  classification,  and  wonld  throw  into  the  same  category 
conditions  presenting  wide  clinical  differences.  It  is  instructive,  how- 
ever, to  review  what  little  is  known  about  the  pathological  conditions 
of  the  vessels  of  the  spinal  cord,  for  it  is  certain  that  future  studies  of 
these  conditions  will  do  much  to  broaden  and  perhaps  simplify  our  ideas 
regarding  the  origin  of  some  common  forms  of  spinal-cord  disease. 


ANEMIA  AND  HYPEREMIA  OF  THE  SPINAL  CORD. 

A  SHORT  time  ago  it  was  usual  for  writers  upon  nervous  diseases  to 
formulate  an  elaborate  symptomatology  and  pathology  for  ansemia  and 
hypersemia  of  the  spinal  cord.  Not  merely  were  these  clinical  types 
drawn  with  a  clearness  of  outline  suggestive  of  confidence  in  their 
accuracy,  but  the  types  themselves  were  further  subdivided  and  regional 
hyperemias  and  anaemias  were  described — ansemia  and  hyperaemia  of  the 
anterior  horns,  of  the  lateral  columns,  etc. 

We  have  now  come  to  realize  that  these  descriptions  were  based  on 
hypothesis,  and  on  hypothesis  at  variance  with  facts.  We  realize  that 
there  are  few  or  no  symptoms  that  can  be  fairly  attributed  solely  to 
ansemia  or  congestion  of  the  vessels  of  the  cord,  and  that  the  descrip- 
tions referred  to  are  chiefly  descriptions  of  symptoms  that  arise  from 
hysteria,  neurasthenia,  dyspepsia,  and  slight  nutritional  disturbances. 
There  is  no  good  reason  for  supposing  that  severe  mental  activity  ever 
causes  antemia  of  the  spinal  cord,  nor  is  there  any  reason  to  think  that 
excessive  sexual  excitement  gives  rise  to  chronic  congestion  of  the  ves- 
sels of  the  cord.  We  are  not  in  a  position  to  disprove  all  the  state- 
ments on  which  the  clinical  types  of  anaemia  and  hyperaemia  depend, 
and  the  necessarily  theoretical  discussion  of  the  question  involved 
would  be  out  of  place  here.     The  burden  of  proof  rests  with  those 
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who  assert  the  existence  of  distinct  clinical  forms  of  disease  due  to 
quantitative  variations  in  the  vascular  supply  of  the  cord.  The  con- 
tention of  the  writer  is  that  we  have  not  sufficient  evidence  on  which 
to  create  clinical  types  based  on  primary  variations  in  the  blood  supply 
of  the  spinal  cord,  and  that  we  are  probably  never  justified  in  practice 
in  making  a  diagnosis  of  primary  anaemia  or  hypersemia  of  the  vessels 
of  the  cord.  But  this  is  not  to  be  construed  as  a  denial  that  there  are 
conditions  under  which  the  cord  or  portions  of  the  cord  are  anaemic  or 
congested,  and  in  which  this  congestion  may  play  a  minor  role  in  caus- 
ing symptoms.  For  instance,  suddenly  produced  anaemia  of  an  area 
of  the  spinal  cord  at  once  abolishes  function,  and,  if  continued,  leads 
to  necrosis  of  the  nerve  elements ;  but  such  anaemia  results  only  from 
structural  disease  of  bloodvessels.  In  chronic  spinal  meningitis  the 
blood  passing  through  the  thickened  arteries  is  doubtless  diminished  in 
amount,  but  any  effects  which  might  be  due  to  anaemia  are  obscured  by 
the  structural  changes  fhat  generally  exist  in  the  meninges  or  cord.  It 
is  possible  that  anaemia  of  the  cord  due  to  vasomotor  spasm  is  the  cause 
of  the  tetanoid  spasm  and  tingling  of  the  hands  which  in  some  persons 
come  on  at  night.  A  small  close  of  digitalis  at  bedtime  may  prevent 
these  symptoms  (Gowers),  which  favors  this  explanation.  In  anaemia 
and  pernicious  anaemia  there  is  a  universal  disturbance  of  nutrition  and 
function,  from  which  the  spinal  cord  is  not  exempt.  In  such  patients 
the  legs  are  readily  fatigued  and  may  be  the  seat  of  paraesthesia.  The 
muscles  and  peripheral  nerves  may  be  as  much  concerned  as  the  cord 
in  producing  these  symptoms.  It  should  be  noted  that  in  many  cases 
of  marked  general  anaemia  there  are  no  nervous  symptoms  referable  to 
the  spinal  cord.  In  pernicious  anaemia  various  observers  (Lichtheim, 
Minnich,  Nonne)  have  noted  the  occurrence  of  degenerative  changes 
in  the  spinal  cord,  especially  changes  in  the  posterior  columns,  and  the 
possibility  of  an  organic  basis  for  the  spinal-cord  symptoms  of  perni- 
cious anaemia  should  never  be  lost  sight  of.  It  is  further  to  be  remem- 
bered that  in  pernicious  anaemia  the  influence  of  a  toxaemia  upon  the  nerve 
elements  cannot  be  excluded.  Occasionally  a  paraplegia  comes  on  after 
an  extensive  hemorrhage  (especially  from  the  stomach  or  uterus).  Sen- 
sory symptoms  are  usually  absent,  but  hyperaesthesia  may  occur  (Leyden). 
The  paralysis  comes  on  from  a  few  hours  to  a  few  days  after  the  hem- 
orrhage, lasts  a  few  days  or  weeks,  and,  as  a  rule,  ends  in  recovery.  It 
may  be  that  the  symptoms  in  such  cases  are  due  wholly  to  the  effect  of 
the  general  anaemia  upon  the  nerve  elements  of  the  cord. 

Meclianical  congestion  of  the  cord,  due  to  the  influence  of  gravita- 
tion, may  possibly  in  some  debilitated  jiersons  give  rise  to  an  aching 
sensation  in  the  legs  and  spine  when  the  body  is  recumbent.  It  is  very 
doul^tful  if  such  symptoms  are  met  witli  in  cases  of  heart  disease  with 
br( )1< e n  com  pen sati on . 

So  far  as  active  congestion  of  the  cord  is  concerned,  our  knowledge 
consists  iu  the  fact  that  sucli  congestion  occurs  as  the  first  stage  of 
inflammation.  If  sym})toms  of  beginning  acute  myelitis  occur  and 
then  disajipear  AvhoUy  in  the  course  of  a  few  days,  we  may  perhaps  be 
justified  in  suspecting  that  they  were  due  to  congestion  of  the  vessels 
of  the  cord. 

The  vessels  of  the  cord  are  lial)l('  to  become  nuich  dilated  whenever 
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there  is  j)rolonged  and  violent  activity  of  the  nerve  elements  of  the 
spinal  cord,  as  in  the  spasms  of  tetanus,  hydrophobia,  or  strychnine- 
poisoning,  or  after  violent  exercise  or  excessive  sexual  excitement.  In 
all  probability  very  considerable  variations  occur  in  the  vascularity  of 
the  spinal  cord  within  the  limits  of  health. 

If  there  is  reason  to  suspect  the  existence  of  acute  hypersemia  of  the 
cord,  an  icebag  may  be  applied  to  the  spine,  but  we  should  remember 
that  the  symptoms  which  suggest  such  congestion  are  almost  invariably, 
and  perhaps  always,  the  initial  symptoms  of  myelitis. 

The  TREATMENT  of  spinal-cord  symptoms  due  to  general  anaemia 
is  the  treatment  of  the  latter  condition  (see  Vol.  II.  p.  678). 


ARTERITIS    AND  ENDARTERITIS. 

As  yet  there  is  not  a  sufficient  number  of  observations  upon  the 
occurrence  of  inflammation  of  the  walls  of  the  bloodvessels  of  the 
spinal  cord  to  enable  us  to  form  an  opinion  as  to  the  precise  relation 
of  these  changes  to  the  various  lesions  of  the  spinal  cord  with  which 
they  may  be  associated.  Enough  is  known,  however,  to  make  it 
extremely  probable  that  the  changes  in  the  walls  of  the  small  arteries 
(arteritis,  endarteritis)  of  the  cord  are  a  very  important  cause  of  damage 
to  the  nerve  elements  themselves  under  certain  conditions.  These  alter- 
ations in  the  walls  of  the  vessels  may  arise  acutely  or  only  after  the 
lapse  of  a  considerable  period  of  time.  In  both  cases  they  are  probably 
due  to  the  action  of  irritants  in  the  blood  (bacteria,  toxins),  but  the 
proof  of  this  is  lacking.  The  recent  studies  of  Hektoen  on  tubercular 
meningitis  make  it  clear  that  the  tubercle  bacilli  may  penetrate  the 
unbroken  endothelial  layer  of  a  vessel  and  stimulate  marked  prolifer- 
ation of  the  subendothelial  connective  tissue.  Possibly  syphilitic 
arteritis  may  arise  in  a  similar  way.  It  is  likely  that  the  eifect  of  an 
intense  irritant,  such  as  may  be  produced  in  the  course  of  almost  any 
infectious  disease,  is  to  act  upon  the  endothelium  of  the  walls  of  the 
smaller  vessels  and  capillaries  in  such  a  way  as  to  permit  the  escape 
through  these  walls  first  of  serum  then  of  leucocytes,  the  latter  infil- 
trating and  surrounding  the  vessel.^  Where  an  acute  arteritis  is  thus 
produced  the  irritant  which  gives  rise  to  it  may  be  competent  to  act 
directly  on  the  nerve  elements  themselves  and  to  give  rise  to  symptoms. 
But  very  often  the  acute  inflammation  of  the  artery  and  the  changes  in 
the  blood  lead  to  the  occurrence  of  thrombosis,  with  effects  upon  the 
nerve  elements  of  the  cord  which  will  be  discussed  elsewhere.  When 
the  irritant  is  less  intense  and  continues  its  action  through  a  consider- 
able period  of  time,  as  in  the  case  of  the  syphilitic  and  tubercular 
poisons,  the  vascular  changes  are  apt  to  consist  chiefly  in  a  proliferation 
of  the  endothelium  or  of  the  subendothelial  connective  tissue,  which 
may  reach  a  high  grade  (endarteritis  obliterans),  in  addition  to  the  small 
round-cell  infiltration  about  the  vessels  ("  coat-sleeve  infiltration  ").  In 
syphilis,  and  perhaps  also  in  tuberculosis,  the  walls  of  the  vessels  may 
undergo  hyaline  or  waxy  degeneration. 

^  There  can  be  no  doubt  that  arteritis  often  arises  by  extension  of  inflammation  to  the 
adventitia,  and  thence  through  all  the  coats  of  the  vessel. 
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An  important  effect  of  a  clironic  arteritis  or  endarteritis  of  the  smaller 
vessels  feeding  the  spinal  cord  is  to  diminish  the  blood  supply  to  the 
region  or  regions  corresponding  to  the  vessels  affected.  This  decrease 
in  the  volume  of  blood  is  usually  very  slowly  produced,  owing  to  the 
gradual  reduction  in  the  lumina  of  the  vessels ;  and  this  slow  starvation 
leads  in  time  to  an  overgrowth  of  the  connective-tissue  elements  of 
the  cord  and  a  coincident  atrophy  of  the  nerve  elements,  with  corre- 
sponding loss  of  function.  We  cannot  be  certain  that  the  sclerotic 
process  is  the  result  solely  of  the  diminished  blood  supply,  for  it  is  not 
unlikely  that  the  toxaemia  (if  such  it  be)  which  caused  the  vascular 
change  played  a  part  in  inciting  the  overgrowth  of  connective  tissue. 
It  seems  clear,  however,  that  the  degenerative  process  in  the  cord  is 
usually  confined  to  the  areas  fed  by  the  diseased  vessels.  This  seems 
to  have  been  clearly  worked  out  in  the  case  of  locomotor  ataxia,  and  is 
probably  equally  true  of  other  degenerative  diseases  of  the  cord.  The 
arterial  changes  referred  to  are  especially  common  and  extensive  as  the 
result  of  the  syphilitic  poison,  which  attacks  the  smaller  bloodvessels 
of  the  spinal  cord  in  a  relentless  way.  The  small  veins  are  often  in- 
volved in  changes  similar  to  those  seen  in  the  arteries. 

Another  important  way  in  which  the  chronic  arterial  changes  in  the 
spinal  cord  act  is  through  the  production  of  thrombosis. 


THROMBOSIS. 


Theoretical  considerations  render  it  probable  that  the  arrange- 
ment of  the  vascular  supply  of  the. spinal  cord  is  such  as  to  favor  the 
occurrence  of  thrombosis.  The  arteries  entering  the  cord  are  small  in 
calibre,  and,  especially  in  the  lower  part  of  the  cord,  pursue  a  long  and 
tortuous  course.  Moreover,  these  vessels  anastomose  freely  on  the  sur- 
face of  the  cord,  and  the  blood  passing  through  them  eventually  leaves 
the  cord  by  the  very  tortuous  network  of  veins  surrounding  the  dura. 
All  these  conditions  are  conducive  to  low  arterial  pressure  and  a  slow 
blood  stream.  If  in  addition  to  these  influences  there  are  pathological 
changes  in  the  vascular  walls  (especially  endarteritis)  or  changes  in  the 
composition  of  the  blood,  it  is  easy  to  see  why  thrombosis  of  the  arteries 
of  the  cord  should  occur.  According  to  Kadyi,  the  small  arteries 
entering  the  cord  are  terminal  arteries,  and  we  should  ex]:)ect  their  ob- 
struction to  give  rise  to  acute  softening  of  the  corresponding  parts  of 
the  spinal  cord.  It  is  indeed  extremely  i)robable  that  a  large  projior- 
tion  of  the  cases  of  softening  of  the  cord  which  have  been  described  as 
examples  of  acute  myelitis  have  been  in  reality  examples  of  necrotic 
softening  from  vascular  obstruction,  and  that  the  evidences  of  inflam- 
mation have  been  of  secondary  origin.  This  view  is  in  accord  with  the 
conditions  observed  in  the  brain,  where  acute  softening  is  almost  in- 
variably the  consequence  of  arterial  obstruction. 

Unfortunately,  we  have  not,  as  yet,  many  reliable  ]mthological  obser- 
vations by  which  to  prove  the  correctness  of  the  views  just  expressed. 
The  following  case,  reported  by  Williamson,  is  of  interest  in  this  con- 
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nection  :  A  man  who  had  contracted  syphilis  two  years  previously 
developed  pain  in  the  back.  One  month  later  retention  of  nrine  came 
on  rapidly  and  was  succeeded  by  unsteadiness  of  gait.  The  following 
day  both  legs  were  completely  paralyzed,  there  was  complete  anaesthesia 
up  to  the  level  of  the  sixth  intercostal  space,  and  the  sphincters  were 
involved.  Death  occurred  fifteen  days  after  the  onset  of  the  paralysis. 
The  chief  changes  found  in  the  most  diseased  portion  of  the  cord  (mid- 
dorsal  region)  were  thrombosis  and  great  dilatation  of  the  vessels,  in- 
flammatory changes  (increase  of  nuclei  in  and  about  the  vessel  walls), 
and  hemorrhagic  infiltration  around  the  vessels  where  the  disease  was 
most  marked.  It  is  likely  that  thrombosis  of  the  bloodvessels  occurred 
before  the  hemorrhage,  and  not  at  the  onset  of  it,  because  "  (1)  though 
the  thrombosis  was  well  marked  in  the  mid-dorsal  region  at  the  seat  of 
hemorrhage,  yet  thrombosed  vessels  were  found  for  some  distance  above 
and  below,  and  also  in  the  meninges  far  away  from  the  hemorrhage  (in 
the  cervical  and  lumbar  regions) ;  (2)  in  most  of  the  sections  in  the  mid- 
dorsal  region  the  chief  features  were  the  thrombosed  and  dilated  vessels, 
whilst  the  surrounding  hemorrhagic  infiltration  was  comparatively 
small,  and  in  some  sections  absent ;  (3)  many  of  the  thrombi  were  of 
older  date  than  the  hemorrhage ;  (4)  the  blood-corpuscles  in  many  of 
the  thrombosed  vessels  were  broken  down  into  granules,  and  the  clot 
partially  organized,  whilst  the  corpuscles  in  the  hemorrhage  around 
were  unaltered,  and  evidently  the  hemorrhage  was  more  recent  than  the 
thrombus ;  (5)  there  were  marked  syphilitic  vascular  changes  which 
alone  would  account  for  the  thrombosis." 


EMBOLISM. 


At  present  there  is  no  positive  evidence  that  embolism  of  the  vessels 
of  the  spinal  cord  is  a  cause  of  spinal-cord  disease,  but  there  are  facts 
which  strongly  suggest  that  embolism  in  very  rare  instances  gives  rise 
to  acute  softening  of  the  spinal  cord.  Thus  Weiss  records  a  case  in 
which  sudden  and  complete  paraplegia,  followed  by  bedsores,  etc., 
developed  in  a  boy  aged  sixteen  with  chronic  mitral  disease.  Four 
months  later  he  died,  and  the  lumbar  enlargement  Avas  found  completely 
softened.  The  arteries  of  the  spinal  cord  contained  old  coagula,  there 
were  infarctions  of  the  spleen  and  kidney,  and  the  cerebral  cortex  on 
either  side  was  the  seat  of  small  foci  of  softening.  Practically,  all  we 
can  say  of  such  cases  is  that  we  are  justified  in  suspecting  the  existence 
of  embolism  of  the  vessels  of  the  cord  when  a  sudden  cord  lesion  occurs 
in  a  patient  with  endocarditis  (especially  malignant  endocarditis),  who 
presents  evidences  of  embolism  elsewhere  (brain,  kidney,  spleen). 
When  we  consider  the  anatomical  conditions  of  the  circulation  in  the 
spinal  cord,  it  is  not  singular  that  embolism  should  be  rare  here  as  com- 
, pared  with  embolism  of  the  brain.  The  spinal  arteries  are  so  small  and 
the  anastomosis  on  the  surfiice  of  the  cord  is  so  free  that  an  extensive 
area  of  softening  could  probaby  be  produced  only  by  multiple  embolism. 
The  largest  arteries  of   the   cord  (anterior  and  posterior  spinal)  are 
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derived  from  the  vertebrals,  which,  judging  from  cerebral  embolism, 
only  rarely  convey  emboli.  The  remaining  spinal  arteries,  coming  from 
the  intercostal  and  lumbar  arteries,  are  small  twigs  which  an  embolus  is 
not  likely  to  reach.  From  the  recent  experiments  of  Lamy  it  is  evi- 
dent that  the  obstruction  of  the  small  arteries  of  the  spinal  cord  by 
means  of  inert  powders  gives  rise  to  foci  of  hemorrhagic  softening, 
which  occur  first  in  the  gray  substance. 

It  is  of  interest  to  note  the  relation  of  the  topography  of  certain 
lesions  to  blood  supply  of  the  cord.  Thus  it  has  been  pointed  out  by 
Williamson  that  the  area  affected  in  bilateral  poliomyelitis  corresponds 
to  the  distribution  of  the  anterior  median  artery.  In  hereditary  ataxia 
(Friedreich's  disease)  the  degenerated  area  corresponds  roughly  to  the 
part  supplied  by  the  peripheral  arteries  of  the  cord  (the  vasa  corona). 
In  combined  posterior  and  lateral  sclerosis  the  sclerotic  region  corre- 
sponds in  a  general  way  with  the  area  supplied  by  the  posterior  arterial 
system  of  the  cord  (Marie). 


PARALYSIS  FROM  LESSENED  ATMOSPHERIC 
PRESSURE. 

Synonyms. — Caisson  disease  ;  Diver's  paralysis. 

Definition. — A  form  of  nervous  disease  characterized  usually  by 
paralysis  (paraplegia)  and  by  a  variety  of  nervous  symptoms  due  to 
rapidly  lessened  atmospheric  pressure  following  exposure  to  greatly 
increased  pressure. 

Etiology. — The  immediate  cause  of  the  nervous  symptoms  is  the 
rapid  reduction  of  atmospheric  pressure  which  occurs  on  returning  from 
a  caisson  or  diver's  apparatus  to  the  outer  air.  That  the  suddenness  of 
the  change  is  an  important  element  is  shown  by  the  fact  that  if  the 
lowering  of  pressure  is  very  gradual,  the  nervous  symptoms  rarely  or 
never  occur. 

The  increase  in  pressure  is  usually  more  than  two  atmospheres  ;  if  it 
is  less,  symptoms  seldom  occur. 

From  the  nature  of  the  exposure  the  disease  is  naturally  limited  to 
males. 

A  variety  of  conditions  appear  to  predispose  to  the  affection.  What- 
ever lowers  general  vitality  increases  the  susceptibility.  Alcoholism, 
myocarditis,  chronic  nephritis,  old  age,  seem  to  operate  in  this  way. 
There  is  some  reason  to  think  that  obesity  and  fulness  of  habit  predis- 
pose to  the  disease.  When  tlic  Brooklyn  Bridge  was  in  process  of  con- 
struction a  strikingly  large  proportion  of  cases  was  noted  among  heavily 
built  and  corpulent  men  (AndreAv  H.  Smith).  Novices  are  subjected  to 
far  greater  risk  than  those  who  have  become  accustomed  to  work  at 
gradually  increasing  depths.  It  is  stated  that  during  the  building  of 
the  St.  Louis  Bridge  nearly  all  the  deaths  were  among  inexperienced 
workmen  wliose  first  watch  was  under  considerable  pressure.  The 
<luration  of  the  exposure  is  also  a  factor  of  importance,  the  risk  increas- 
ing rapidly  alter  the  first  hour.     Excessive  muscular  exertion  and  ex- 
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posiire  to  draughts  after  leaving  the  lock  probably  predispose  to  the 
condition.  There  seems  to  be  no  doubt  that  the  risk  is  greatly  increased 
by  entering  the  caisson  in  a  fasting  condition  (Jaminet,  Andrew  H. 
Smith). 

Pathological  Anatomy. — The  facts  regarding  the  pathology  of 
the  caisson  disease  are  so  meagre  that  it  can  hardly  be  profitably  dis- 
cussed. There  is  some  reason  to  think  that  the  symptoms  of  caisson 
disease  are  due  to  the  escape  of  gases  from  the  blood  which  have  been 
dissolved  in  considerable  excess  during  the  exposure,  and  which  make 
their  escape  on  the  return  to  the  normal  atmospheric  pressure.  It  is 
thought  that  if  the  excess  of  gas  in  the  blood  is  not  extreme,  the  lungs 
are  competent  to  rid  the  blood  of  it,  but  that  if  the  excess  is  great,  small 
bubbles  of  gas  are  liberated  in  the  body  and  damage  the  structure  and 
functions  of  the  spinal  cord.  In  a  few  cases  appearances  have  been 
found  in  the  human  spinal  cord  which  suggested  that  there  had  been  a 
sudden  escape  of  gas  into  the  lateral  columns,  and  it  is  claimed  that 
bubbles  of  gas  were  seen  in  the  vessels  and  nervous  tissues  of  the  spinal 
cords  of  dogs  which  had  been  let  down  to  various  depths  in  a  diver's 
apparatus  (Catsaris). 

In  many  patients  who  have  died  from  caisson  disease  the  cerebro- 
spinal pia  is  found  to  be  congested,  and  the  substance  of  the  brain  and 
cord  may  have  the  appearance  of  being  congested.  It  is  held  by  some 
writers  that  the  paralysis  depends  on  congestion  of  the  cord  followed  by 
stasis  of  blood  (which  would  be  equivalent  to  ansemia).  That  the 
symptoms  do  not  depend  on  congestion  itself  is  indicated  by  the  fact 
that  they  do  hot  come  on  at  the  time  when  we  must  assume  the  conges- 
tion to  be  greatest — namely,  during  the  exposure  to  pressure.  But  the 
congestion  is  probably  followed  by  a  flow  of  blood  from  the  cord  on  the 
return  to  the  normal  pressure,  and  this  anaemia  of  the  cord  may  be  the 
cause  of  the  symptoms.  We  know  that  in  rabbits  in  which  the  lumbar 
cord  is  rendered  anaemic  by  shutting  off  the  blood  supply  by  pressure 
on  the  aorta,  paralysis  comes  on  suddenly,  and  is  often  accompanied  by 
signs  of  severe  pain.  If  the  anaemia  lasts  more  than  an  hour,  the  para- 
lysis is  permanent,  and  a  true  anaemic  necrosis  occurs,  which  is  followed 
by  an  adjacent  reactionary  myelitis.  A  myelitis  occurs  in  many  subjects 
of  caisson  disease  if  the  patients  live  long  enough,  and  perhaps  arises  as 
the  consequence  of  an  anaemic  necrosis,  but  the  facts  are  not  sufficient 
to  warrant  us  in  assuming  this  view  to  be  correct. 

Symptoms. — The  symptoms  usually  come  on  rapidly  within  a  few 
minutes  after  the  return  to  the  surface,  but  may  be  delayed  for  half  an 
hour  or,  rarely,  an  hour.  Dyspnoea,  tinnitus  aurium,  nausea,  vomiting, 
and  severe  pains,  especially  in  the  joints,  are  usually  among  the  earliest 
symptoms.  The  pains  are  so  common  as  to  be  characteristic.  In 
severe  cases  a  condition  of  collapse  rapidly  supervenes,  and  death  may 
occur  in  the  course  of  a  few  hours.  In  mild  cases  the  chief  symptoms 
are  pain  and  tingling  in  the  extremities,  which  wear  away  in  the  course 
of  a  day  or  two.  In  such  cases  there  is  no  paralysis.  In  other  cases 
paralysis  is  a  more  or  less  prominent  feature.  It  is  usually  paraplegic, 
involving  chiefly  the  legs ;  rarely  it  is  hemiplegic.  If  the  paralysis  is 
partial,  there  may  be  complete  recovery  in  a  few  days  ;  if  complete,  it 
usually  lasts  for  weeks  and  may  be  permanent.     In  severe  cases  anaes- 
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thesia  is  present,  and  may  be  of  wide  extent  and  complete  in  degree. 
The  sphincters  are  implicated  in  some  cases.  In  many  cases  the  skin 
is  the  seat  of  large  hyperremic  areas.  Sometimes  many  small  petechial 
spots  appear.  In  short,  in  such  oases  the  clinical  history  is  that  of  an 
acute  myelitis,  with  marked  vaso-motor  disturbances  of  general  dis- 
tribution. There  also  occur  fatal  cases  in  which  paralysis  is  slight  or 
absent,  and  in  which  death  does  not  come  on  for  several  days  or  a  week. 
Here  the  prominent  symptoms  are  sharp  neuralgic  pain,  hypersesthesia, 
exaggerated  reflexes,  dyspnoea,  and  cyanosis.  In  some  cases  which  have 
entirely  or  partially  recovered  from  paraplegia,  tremor  and  inco-ordina- 
tion  are  developed  in  the  course  of  a  few  months.  With  these  symptoms 
there  may  be  exaggerated  reflexes,  hyperesthesia,  and  headache.  Tin- 
nitus and  hysterical  symptoms  may  make  their  appearance. 

Diagnosis. — The  relation  of  the  symptoms  in  the  early  stage  to 
their  cause  is  so  obvious  that  an  error  in  diagnosis  cannot  occur. 
AVhen  the  secondary  symptoms  occur  their  origin  may  readily  be  over- 
looked if  the  patient  does  not  volunteer  the  information  that  he  once 
sufiered  from  caisson  disease. 

Prognosis. — The  prognosis  as  regards  life  is  good  in  the  majority 
of  cases  of  caisson  paralysis  ;  probably  less  than  10  per  cent,  prove 
fatal.  When  death  occurs  it  is  apt  to  come  early,  either  within  a  few 
hours,  in  collapse,  or  after  a  few  days,  from  respiratory  embarrassment. 
The  cases  in  which  cyanosis  is  marked  and  persistent  should  be  regarded 
with  suspicion  even  though  paralysis  is  slight.  Death  may  occur  late 
from  the  effects  of  the  secondary  myelitis.  Some  patients  live  for  years 
with  partial  paralysis  and  a  spastic  gait. 

Treatment. — Prophylactic  treatment  consists  in  causing  workmen 
in  caissons  and  divers  to  accustom  themselves  gradually  to  the  increased 
pressure,  in  limiting  the  exposure  to  one  hour  at  a  time,  in  reducing  the 
pressure  very  gradually  (five  minutes  for  each  atmosphere)  on  the  way 
to  the  surface,  and  in  avoiding  exposure  when  the  stomach  is  without 
food.  When  the  symptoms  have  developed  recompression  usually  re- 
lieves them  if  practised  early.  After  relief  by  recompression  the  pres- 
sure should  l)e  very  gradually  reduced.  When  the  disease  is  established 
morphine  may  be  employed  continuously,  at  first  for  the  relief  of  pain. 
Bandaging  the  painful  limbs  tightly  may  give  much  relief  (Snell).  The 
fluid  extract  of  ergot  sliould  be  given  in  large  doses  (oj— q.  4  hrs.),  as  it 
certainly  exerts  control  over  the  irritative  symptoms  in  some  cases.  In 
cases  which  recover  from  the  paralysis,  but  in  which  there  are  tremor, 
hypenesthesia,  headache,  etc.,  ergot  in  large  doses  sometimes  reduces  the 
symj)toms  markedly  wliilc  the  drug  is  being  given.  When  the  paralysis 
persists  the  treatment  is  that  indicated  in  Myelitis  (see  page  156). 


HEMORRHAGE  INTO   THE    SPINAL  CORD. 

SYN()^■^■Ms. — IIii'iiKitomyclia  ;  S])iunl  apo])lcxy. 

DEFINITION. — Hemorrhage  into  tiie  substance  of  tlie  sj)inal  cord  as 
distingui.-hed  from  liemorrhagc  iuto  or  between  the  membranes.  The 
hemorrhage  in  the  cases  under  consideration   is  primary,  and  the  in- 
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stances  of  heniorrlia<2;e  into  a  previously  diseased  s])inal  cord  (hemor- 
rhage secondary  to  myehtis,  to  acute  poliomyelitis,  or  to  tumors  and 
cavities  in  the  cordj,  and  the  ante-mortem  punctate  hemorrhages  that 
occur  in  convulsive  diseases  (tetanus,  hydrophobia,  etc.),  are  not  here 
included.  Nor  is  hemorrhage  secondary  to  crusliing  of  the  cord 
referred  to  here. 

Etiology. — Probably  more  than  nine  tenths  of  all  the  cases  of 
hsematouiyelia  follow  an  injury,  such  as  a  l)low  on  the  back,  a  fall  in 
the  sitting  posture  against  the  shoulder,  or  a  forced  movement  of  the 
head.  In  dislocations  and  fractures  of  the  vertebrae  hemorrhage  into 
the  cord  is  common,  but  in  the  cases  under  consideration  there  is  no 
apj)recial)le  damage  to  the  spine.  Both  violent  muscular  exertion  and 
repeated  coitus  have  been  known  to  occasion  hsematomyelia.  Whether 
in  these  cases  the  vessels  of  the  cord  are  necessarily  the  seat  of  pre- 
existing disease  cannot  be  stated,  but  it  is  probable  that  arterial  disease 
in  the  cord  is  more  common  than  has  been  suspected.  In  some  cases 
the  hemorrhage  has  occurred  in  persons  with  haemophilia.  It  is  said  to 
have  followed  the  suppression  of  the  menses  and  of  hemorrhoidal  bleed- 
ing (Oppenheim).  Occasionally  it  has  occurred  without  known  cause. 
The  condition  is  much  more  common  in  males  than  in  females,  for 
obvious  reasons.  It  has  been  observed  at  all  periods  of  life,  including 
infancy,  but  is  oftenest  observed  between  twenty  and  forty.  Primary 
hsematomyelia  is  a  rare  condition,  perhaps  even  more  rare  than  tumor 
in  the  substance  of  the  cord.  Its  occurrence  aside  from  trauma  was 
once  denied  (Hayem),  but  without  sufficient  reason. 

Pathological  Anato:m\v— The  gray  substance  of  the  cord  is  the 
usual  seat  of  primary  hemorrliage,  doubtless  owing  to  its  rich  blood 
supply  and  the  feeble  support  which  it  aifords  the  vessels.  The  gray 
substance  of  the  enlargements  is  especially  liable  to  hemorrhage,  the 
cervical  more  so  than  the  lumbar.  The  extravasation  displaces  the 
cord  substance  and  replaces  it  with  a  clot  which  is  sometimes  fusiform, 
sometimes  spheroidal  or  irregular  in  form,  and  of  varying  length. 
Usually  the  vertical  extent  of  the  hemorrhage  is  from  half  an  inch  to 
a  few  inches,  but  occasionally  it  extends  the  entire  length  of  the  cord, 
sometimes  in  long  narrow  lines  in  the  gray  or  white  matter,  sometimes 
in  the  central  canal.  The  cord  may  be  markedly  enlarged  at  the  level 
of  the  hemorrhage.  The  blood  may  break  its  way  into  the  membranes, 
but  this  is  not  common.  A  certain  amount  of  necrotic  softening  usually 
occurs  in  the  immediate  vicinity  of  the  extravasation. 

It  should  be  noted  that  the  seat  of  predilection  for  hemorrhage  in 
the  cord  is  much  the  same  as  that  of  the  gliosis  that  leads  to  syringo- 
myelia. The  bearing  of  this  fact  will  be  seen  in  reviewing  the  symp- 
toms. Occasionally  a  considerable  hemorrhage  occurs  in  the  central 
disintegrating  region  of  a  gliomatous  tumor,  and  it  has  been  suggested 
that  gliosis  may  develop  in  the  structures  immediately  about  a  primary 
hemorrhage ;  but  there  is  little  evidence  in  favor  of  this  view.  In  a 
very  few  cases  miliary  aneurysms  are  said  to  have  been  found  on  vessels 
contiguous  to  a  hemorrhage  (Blocq).  The  striking  contrast  between  the 
frequency  of  cerebral  hemorrhage  and  the  rarity  of  hoematomyelia  has 
often  been  commented  on,  but  never  fully  explained.  It  is  reasonable 
to  suppose  that  the  following  facts  are  partly  responsible  for  the  differ- 
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ence  :  (1)  The  long  and  tortuous  arteries  which  supply  the  cord  are  not 
subjected  to  high  pressure ;  (2)  miliary  aneurysms  are  rare  ;  and  (3) 
there  is  less  supporting  connective  tissue  in  the  brain  than  in  the  cord. 

Symptoms. — The  onset  of  the  symptoms  is  usually  sudden  or  very 
rapid.  In  rare  cases  it  has  been  associated  with  loss  of  consciousness 
of  short  duration,  but  this  has  in  many  instances  been  due  to  associated 
concussion.  It  is  possible  that  in  some  cases  a  considerable  hemorrhage 
in  the  upper  part  of  the  cord  is,  pet-  se,  the  cause  of  temporary  loss  of 
consciousness. 

The  onset  may  be  ushered  in  with  spinal  pain  or  sharp  pain  radiating 
along  the  nerves  involved,  but  this  may  not  be  a  conspicuous  feature. 
Motor  paralysis  is  the  cardinal  symptom.  The  degree  depends  on  the 
extent  of  the  hemorrhage,  its  position  on  that  of  the  lesion.  The  pres- 
ence or  absence  of  muscular  atrophy  depends  on  the  locality  of  the 
lesion.  Rapid  wasting  is  common.  As  a  rule,  the  motor  loss  is  para- 
plegic in  distribution.  Sensibility  may  be  unimpaired,  but  usually  there 
is  some  auBesthesia  of  irregular  distribution.  In  short,  the  symptoms 
are  much  like  those  of  a  partial  transverse  myelitis.  In  a  certain 
number  of  cases  the  symptoms  have  been  those  of  a  unilateral  lesion,  a 
Brown-Sequard  paralysis,'  more  or  less  typical,  being  developed.  In  a 
not  inconsiderable  number  of  cases  paralysis  and  wasting  are  found  with 
disassociated  anaesthesia;  that  is,  with  preservation  of  tactile  sensibility 
and  loss  of  pain  and  temperature  senses.  The  pain  and  temperature 
senses  are  usually  not  completely  lost,  but  only  much  impaired.  The 
distribution  of  this  sensory  disturbance  is  usually  irregular,  but  some- 
times is  strictly  hemiplegic  or  is  confined  to  a  segment  of  a  limb.  As 
a  rule,  it  is  more  marked  on  one  side  than  on  the  other.  This  peculiar 
disturbance,  which  was  formerly  regarded  as  almost  pathognomonic  of 
syringomyelia,  is  thought  to  depend  in  these  cases  on  a  hsematomyelia 
occupying  the  gray  matter  immediately  about  the  central  canal,  espe- 
cially on  one  side.  The  writer  has  observed  cases  of  hemorrhage  into 
the  cord  in  which  an  upward  extension  of  the  symptoms  was  referable 
to  the  ascent  of  hemorrhage  in  the  central  canal. 

Sequels. — The  chief  sequelse  are  spastic  paralysis,  contractures, 
and  trophic  change  in  the  skin,  including  bedsores. 

Diagnosis. — The  sudden  onset  of  the  symjjtoms  with  local  pain  are 
the  features  on  which  the  diagnosis  is  based.  The  suddenly  developed 
paralysis  and  the  absence  of  root  symptoms  (severe  radiating  pains, 
spasm)  distinguish  luematomyelia  from  hfematorrachis.  The  sudden 
onset  without  fever  are  features  of  distinction  from  acute  myelitis,  but 
it  must  be  remembered  that  sudden  hemorrhage  may  occur  in  the  course 
of  such  a  myelitis.  When  the  patient  is  seen  for  the  first  time  in  a  late 
stage  of  the  affection  tlie  condition  may  be  indistinguishable  from  gliosis 
with  cavity  formation  (syringomyelia)  unless  the  history  of  sudden 
onset  or  of  marked   retrogression  of  the  syin])toms  can  be  obtained. 

PiUKiNOSis. — In  cases  where  the  symptoms  are  of  wide  extent  and 
great  intensity  death  may  occur  in  a  few  minutes  or  hours,  and  a  rela- 
tively small  lesion  above  the  cervical  enlargement  may  be  quickly  fatal. 
In  a  large  majority  of  cases  the  symptoms  undergo  retrogression,  the 
])ain  and  j)aralysis  growing  less  marked   after  a  few  days.     If  atrophy 

'  See  iirliclc  on  Ldcalization  in  tlie  Spinal  Cord,  p.  71. 
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occurs  rapidly,  if  the  sphincters  are  paralyzed  more  than  a  week,  and 
the  sensory  symptoms  show  no  improvement,  the  prognosis  should  be 
exceedingly  guarded,  for  recovery  is  apt  to  be  slow  and  very  limited  in 
degree.  The  implication  of  either  of  the  enlargements  makes  the 
probabilities  of  recovery  less  than  in  a  lesion  of  the  same  size  occupying 
the  dorsal  region.  Whatever  wasting  and  paralysis  remain  at  the  end 
of  three  months  will  lessen  little  or  not  at  all.  A  considerable  number 
of  cases  die  in  the  course  of  a  few  months  from  cystitis  or  bedsores  or 
exhaustion.  Complete  recovery  is  exceedingly  rare.  The  cases  that 
recover  permanently  usually  present  some  degree  of  motor  and  sensory 
loss  and  some  wasting,  usually  with  contractures. 

Treatment. — During  the  early  period  of  the  aifection  absolute  rest 
in  bed  should  be  insisted  upon.  Probably  it  is  better  practice  to  have 
the  patient  lie  upon  the  side  or  chest  than  upon  the  back,  at  least  during 
the  first  days  of  the  trouble.  Sneezing,  coughing,  and  straining  should 
be  carefully  avoided  by  the  patient.  For  the  relief  of  the  pain  an  ice- 
bag  to  the  spine  should  be  employed.  It  is  likely  that  the  use  of  large 
doses  of  ergot  exerts  some  influence  in  controlling  the  hemorrhage  and 
in  preventing  its  immediate  recurrence.  The  fluid  extract  should  be 
given  in  drachm  doses  every  hour  during  the  first  half  day.  If  it 
cannot  be  borne  by  the  stomach,  it  should  be  given  by  rectum  diluted 
with  six  volumes  of  hot  water.  The  bowels  should  be  kept  freely  open 
for  several  days  by  means  of  salts,  but  active  and  continued  purgation 
should  be  avoided.  There  is  no  indication  for  the  use  of  electricity 
during  this  stage.  The  after-treatment  is  essentially  that  which  is 
appropriate  for  myelitis. 
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By  M.  ALLEN  STARR,  M.  D. 


Synonyms. — Infantile  spinal  paralysis  :  Acute  atrophic  paralysis ; 
Atrophic  spinal  paralysis  ;  Regressive  paralysis. 

Definition. — This  is  an  acute  disease,  chiefly  observed  among 
children,  but  occasionally  among  adults,  characterized  by  sudden  com- 
plete loss  of  power  in  one  or  more  limbs,  usually  in  the  legs,  followed 
by  rapid  atrophy  of  the  paralyzed  muscles  and  by  an  imperfect  growth 
of  the  limb  affected,  but  not  attended  by  any  permanent  sensory 
disorders. 

Etiology. — The  disease  occurs  in  both  sexes  with  about  equal  fre- 
quency. There  is  no  history  of  its  being  inherited.  The  following 
table  demonstrates  that  the  age  of  maximum  liability  is  between  the 
first  and  fourth  years,  but  children  at  all  ages  are  liable  to  the  disease, 
and  it  occurs  in  adult  life : 


Table  I. — Age  of  Onset. 


1st  Year. 

2d. 

3d. 

4th. 

5th. 

6th. 

7th. 

8th. 

9th. 

10th. 

Seeligmiller    .    .    . 

20 

25 

18 

1 

1 

2 

Galbraith    .... 

17 

38 

15 

4 

1 

Sinkler 

44 

92 

55 

29 

9 

2 

3 

6 

0 

3 

Gowers 

21 

21 

25 

9 

17 

4 

2 

6 

4 

Starr    

16 

38 

27 

9 

10 

4 

2 

2 

4 

3 

Total  No.  of  cases 

118 

214 

140 

52 

38 

12 

7 

14 

8 

6 

The  youngest  case  on  record  is  mentioned  by  Duchenne  in  a  child 
twelve  days  old,  and  Sinkler  has  seen  a  case  develop  in  a  child  at  the 
age  of  six  weeks.  The  youngest  patient  in  my  own  records  was  five 
months  old.  It  has  been  noticed  by  all  authors  since  the  time  of 
Barlow  (1878)  that  infantile  paralysis  develops  most  commonly  during 
the  warm  season.  This  is  especially  true  in  England  and  in  America, 
as  is  shown  by  Table  II.,  which  demonstrates  the  month  of  the  year  in 
which  cases  developed,  as  noted  by  Barlow,  Gowers,  Sinkler,  and  myself. 

The  disease  has  occurred  in  epidemic  form  in  a  number  of  different 
localities  in  every  case  during  the  summer.  Colmer^  first  recorded  the 
occurrence  of  the  disease  in  epidemic  form,  for  he  mentions  that  in  a 
village  where  he  saw  1  case  10  other  cases  had  developed  during  the 
preceding  few  weeks.  Cordier^  jjublished  an  account  of  an  epidemic 
occurring  in  Lyons,  France,  in  1885.  He  saw  13  cases  developing 
during  the  months  of  June  and  July  in  a  small  town  of  1500  people 

^  Am.  Journ.  Med.  ScL,  1843.  '^  Li/on  medical,  1887. 
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Table  11.— 3Ionth  of  Onset. 

Barlow.  Gowers.  Sinkler.  Starr.  Total. 


January  . 
February  . 
March  .  . 
April .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August 
September 
October  .  . 
November 
December  . 


1 

4- 

2 

8 

0 

3 

1 

5 

4 

9 

6 

20 

2 

4 

2 

9 

4 

10 

3 

18 

5 

11 

27 

6 

49 

16 

13 

52 

16 

97 

11 

13 

65 

27 

116 

4 

15 

29 

17 

65 

3 

6 

25 

8 

42 

1 

2 

4 

4 

11 

2 

5 

3 

2 

12 

53 

70 

235 

94 

452 

where  in  other  years  the  disease  had  been  extremely  rare.  Medin  of 
Stockholm  described  an  epidemic  of  the  disease  occurring  in  the  montlis 
of  August,  September,  and  October,  1889,  44  cases  having  been  observed 
by  him  during  that  time ;  and  Rissler,  who  examined  3  of  these  cases 
post-mortem,  demonstrated  that  it  was  a  true  anterior  poliomyelitis. 
Medin  mentions  that  a  small  epidemic  had  occurred  in  1881  in  the 
town  of  Umea  in  Sweden.  Leegard  observed  a  small  epidemic  in 
Mundal  in  Norway  in  1890.  The  most  extensive  epidemic  of  the 
disease  on  record  was  described  by  Caverly^  of  Rutland,  Vt.  It 
occurred  between  the  20th  of  July  and  the  20th  of  September,  1895, 
in  the  Otter  Creek  Valley,  within  a  radius  of  twelve  miles  of  the  city 
of  Rutland,  and  during  the  summer  an  unusual  number  of  isolated 
cases  of  the  disease  were  observed  through  the  State  of  Vermont. 
Oaverly  reports  144  cases  of  various  grades  of  severity  developing 
both  in  children  and  adults,  children  below  the  age  of  six  being  the 
chief  victims.  Pieraccini^  observed  a  small  epidemic  near  Florence, 
Italy,  in  the  same  year  (1895)  in  July  and  August;  and  Medin ^  of 
Stockholm  has  recently  reported  a  second  epidemic  in  Stockholm  in  the 
year  1895.  The  occurrence  of  the  disease  in  epidemic  form  is  exceed- 
ingly suggestive  of  its  infectious  origin.  In  confirmation  of  this  hy- 
pothesis it  is  to  be  noted  that  the  disease  has  been  frequently  observed 
in  connection  with  other  infectious  diseases.  Thus  it  is  an  occasional 
sequel  of  diphtheria,  meningitis,  measles,  pneumonia,  scarlet  fever,  and 
acute  malarial  poisoning. 

Exposure  to  cold  or  to  a  sudden  check  of  perspiration  has  been  sup- 
posed to  be  an  exciting  cause  in  certain  cases.  I  have  seen  several 
children  who  were  attacked  with  infantile  spinal  paralysis  subsequent 
to  long-continued  bathing  in  cold  water  during  the  summer.  Trau- 
matism is  frequently  assigned  as  a  cause  by  parents,  and  a  few  cases  are 
on  record,  which  I  can  confirm  by  my  own  observations,  in  which  the 
disease  has  developed  immediately  after  a  severe  fall  or  blow  on  the 
back.     In  some  cases  no  cause  can  be  discovered. 

The  frcfjucncy  with  which  tlu;  disease  a])pears  in  children  who  are 
learning  to  walk,  together  with  the  fiict  that  the  symptoms  are  located 
much  more  commonly  in  the  legs  than  in  the  arms,  has  led  to  the  sup- 

»  Caverly :  N.  Y.  Med.  Record,  Dec.  1,  18!)5. 

^  Pieraccini :  Lo  Sperimcnlali,  xlix.  No.  27,  f^ept.,  1895. 

"  Medin  :  Nord.  Med.  Art,  1S!)6,  No.  1. 
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position  that  a  functional  liy]ier8emia  of  the  cord  in  its  himbar  region, 
due  to  over-exertion,  going  on  to  a  pathological  congestion,  and  hemor- 
rhage may  be  an  etiological  factor. 

Pathological  Anatomy. — It  is  only  within  the  past  few  years 
that  the  exact  pathological  changes  occurring  in  infantile  spinal  paral- 
ysis have  been  accurately  described,  autopsies  having  been  recently 
obtained  within  a  few  days  of  the  onset  of  the  disease  and  at  longer 
intervals  in  different  cases  up  to  the  state  of  chronic  permanent  change 
in  the  cord.  The  earlier  description  of  Charcot  Avas  based  upon  cases 
examined  only  in  the  chronic  stage  of  the  disease,  and  this  fact  explains 
the  discrepancy  between  his  observations  and  those  of  modern  pathol- 
ogists. 

In  the  early  stage  of  the  disease  there  is  active  congestion  of  the 
spinal  meninges  and  of  the  gray  matter  of  the  spinal  cord  supplied  by 
the  branches  of  the  anterior  spinal  artery.  The  bloodvessels  are  dis- 
tended, and  some  of  the  capillaries  are  ruptured,  allowing  extravasations 
of  blood  cells ;  the  perivascular  spaces  and  the  gray  matter  of  the  cord 
are  filled  with  emigrating  leucocytes ;  and  there  is  a  considerable  exuda- 
tion of  serum.  The  serum  fills  the  lymph  spaces  about  the  vessels  and 
about  the  nerve  cells  ;  the  leucocytes  infiltrate  the  tissues  everywhere, 
cluster  about  the  cells,  and  make  their  way  into  the  cells.  There  is  a 
great  increase  of  small  cells  and  nuclei  throughout  the  neuroglia,  which 
may  be  due  to  a  proliferation  of  the  neuroglia  cells  or  of  the  endothelial 
elements,  or  may  be  due  to  an  emigration  from  the  bloodvessels.  This 
infiltration  of  the  tissues  with  leucocytes  and  nuclei  may  be  so  intense 
as  to  obscure  all  other  elements.  It  is  thus  evident  that  the  bloodves- 
sels and  the  neuroglia,  as  well  as  the  ganglion  cells  in  the  gray  matter 
of  the  cord,  share  in  the  pathological  process.  The  changes  in  the  motor 
neurons  (ganglion  cells)  are  very  marked.  All  varieties  of  degenerative 
changes  may  be  seen.  The  cell  may  have  a  cloudy  appearance  and  be 
slightly  swollen,  staining  more  deeply  by  reagents,  the  chromophile 
granules  appearing  to  be  larger  than  in  the  normal  cells,  as  seen  by  the 
Nissl  stain,  and  the  nucleus  appearing  granular.  A  further  stage  of 
degeneration  is  shown  by  the  fact  that  the  protoplasm  no  longer  absorbs 
stains ;  the  cell  is  swollen,  has  lost  its  sharp  outline,  has  a  homogeneous 
appearance,  and  the  nucleus  is  faint,  as  are  also  the  outlines  of  some  of 
the  dendrites.  It  is  probable  that  in  both  these  stages  of  degeneration 
an  arrest  of  the  process  is  possible,  and  a  gradual  regeneration  and  a 
return  to  the  condition  of  health  with  resumption  of  the  function  of  the 
cell.  If  the  process  of  degeneration  proceeds  beyond  this  point,  how- 
ever, no  repair  is  possible  and  the  function  of  the  cell  is  for  ever  lost. 
When  degeneration  has  gone  on  beyond  the  stage  last  described  the  cell 
appears  to  be  changed  into  a  swollen  irregular  or  spherical  mass  of 
material ;  its  protoplasm  becomes  cloudy,  and  its  nucleus  is  not  visible, 
if  stained  at  all ;  the  chromophile  granules  have  lost  their  regular 
arrangement  in  concentric  rings  about  the  nucleus  or  in  radiating  lines 
toward  a  neuraxon,  and  the  homogeneous  mass  is  seen  to  be  permeated 
with  vacuoles,  the  dendrites  having  dropped  off.  In  the  last  stage  the 
protoplasm  shrinks,  the  cell  body  being  reduced  in  size  very  materially, 
having  lost  its  polygonal  shape  and  being  now  no  larger  than  its  orig- 
inal nucleus.     It  stains  deeply  and  has  a  granular  appearance.     During 
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the  later  stages  of  tliis  degeneration  leucocytes  may  be  observed  pene- 
trating into  the  pericellular  space  and  encroaching  upon  the  cell  body. 
Both  in  the  dendrites  and  in  the  neuraxon  similar  degenerative  pro- 
cesses may  be  observed  in  progress,  and  they  are  destroyed  before  the 
cell  undergoes  its  final  degeneration. 

While  in  the  majority  of  cases  there  is  a  parallel  degree  of  change  in 
the  interstitial  tissues  and  in  the  ganglion  cells,  so  that  there  is  a  shrink- 
age and  progressive  destruction  of  the  neuroglia  as  well  as  of  the  nerve 
elements,  there  are  a  few  cases  in  which  the  cellular  degeneration  is 
attended  by  few  changes  in  the  interstitial  tissues.  The  degree  to  Avhich 
various  groups  of  cells  are  aifected  varies  greatly  at  different  levels  of 
the  cord,  and  in  some  groups  a  larger  number  of  cells  may  be  affected 


Spinal  cord  at  sixth  cervical  level,  from  a  case  of  infantile  paralysis.  The  atrophy  of  the  right 
anterior  horn,  the  existence  of  sclerotic  scar  tissne  in  the  horn,  as  well  as  the  absence  of 
groups  of  cells,  are  shown.    The  left  anterior  horn  is  normal. 

than  in  others.  The  extent  of  the  paralysis  and  the  degree  of  the 
paralysis  in  any  one  muscle  will  necessarily  depend  upon  the  number 
of  groups  of  cells  affected  and  upon  the  number  of  cells  destroyed  in  any 
one  group. 

The  result  of  the  atrophy  of  cells  and  of  the  neuroglia  is  a  gradual 
shrinkage  of  the  entire  size  of  the  anterior  horn,  leading  secondarily  to 
a  collapse  inward  of  the  white  columns  surroimdiug  the  gray  matter 
and  of  the  nerve  fibres  issuing  from  the  horn  through  these  white 
columns  into  the  anterior  nerve  roots.  There  is  also  a  degenerative 
atrophy  of  fibres  in  the  anterior  nerves.  Many  of  the  cells  in  the  ante- 
rior horns  of  the  cord  send  their  neuraxons  to  the  antero-lateral  column, 
where  they  turn  upward  and  downward  to  pass  to  other  levels,  and 
terminate  in  the  anterior  horn,  tlnis  serving  to  associate  the  action  of 
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different  cells  lying  at  different  levels  of  the  cord.  These  association 
cells  suffer  from  degeneration  as  well  as  the  motor  cells,  and  hence  there 
is  a  secondary  degenerative  process  in  their  neuraxons,  leading  to  a 
shrinkage  and  slight  sclerosis  in  the  antero-lateral  column  of  the  cord 
for  a  varying  distance  above  and  below  the  site  of  the  lesion.  In  vari- 
ous cases  the  extent  of  the  lesion  in  the  gray  matter  varies.  In  some 
cases  the  pathological  change  is  strictly  limited  to  the  anterior  horn, 
being  particularly  severe  in  its  peripheral  region.  In  other  cases  the 
central  gray  matter  which  lies  between  the  anterior  and  posterior  horns 
is  also  affected.  It  is  in  these  latter  cases  that  the  symptom  of  pain  is 
marked  in  the  early  stage  of  the  disease,  and  the  growth  of  the  limbs  is 
interfered  with  in  the  chronic  stage,  the  central  gray  matter  of  the  cord 
having  a  closer  relation  to  the  growth  of  the  tissues  than  other  parts. 

The  majority  of  recent  pathologists  believe  that  in  anterior  poliomye- 
litis there  is  an  acute  inflammatory  process  limited  to  the  domain  of  the 
anterior  spinal  arteries,  involving  both  the  neuroglia  and  the  ganglion 
cells,  and  resulting  in  degeneration  and  atrophy  both  of  the  interstitial 
tissue  and  of  the  ganglion  cells.  A  few  observers,  among  whom  Von 
Kahliden^  may  be  cited,  still  believe  that  Charcot  Avas  right  in  suppos- 
ing that  the  degeneration  was  limited  exclusively  to  the  cells,  and  was 
not  accompanied  by  any  general  inflammatory  process  in  the  interstitial 
tissues.  In  a  number  of  cases  the  explanation  of  the  origin  of  the 
process  is  found  in  a  thrombosis  of  one  of  the  branches  of  the  sj)inal 
artery  or  in  a  hemorrhage  into  the  anterior  horn. 

It  is  probable  that  in  the  cases  which  are  due  to  infection  the  lesion 
is  one  of  acute  inflammation,  such  as  we  find  in  other  organs  in  acute 
inflammatory  infectious  diseases — e.g.  the  lung  in  pneumonia,  the  joints 
in  rheumatism.  It  is  probable  that  in  the  cases  in  which  there  is  an 
onset  without  fever  or  evidence  of  an  infections  process  the  lesion  is 
primary  degeneration  of  the  ganglion  cells  or  is  due  to  hemorrhage  or 
thrombosis  in  a  spinal  vessel. 

Symptoms. — The  disease  usually  begins,  like  an  acute  infectious  dis- 
ease, with  fever,  sometimes  attended  by  convulsions  and  delirium,  espe- 
cially in  infants,  sometimes  by  considerable  pain  in  the  back,  body,  and 
limbs,  sometimes  by  digestive  disturbances,  vomiting,  and  diarrhoea,  some- 
times merely  by  general  malaise.  The  temperature  rises  rapidly  to  102° 
or  103°  F.,  and  the  patient  may  have  a  chill  followed  by  sweating.  The 
temperature  remains  about  101°  or  102°  for  several  days,  with  slight 
morning  remission,  then  gradually  sinks  to  normal,  the  entire  febrile 
movement  rarely  lasting  more  than  a  week.  Within  a  day  or  two  of 
the  onset  paralysis  sets  in,  usually  in  both  legs  or  in  both  arms  or  in 
one  limb  alone  or  in  all  four  extremities.  If  the  child  is  young  and  is 
confined  to  bed  by  the  fever,  the  paralysis  may  not  be  noticed  until  the 
second  or  third  day.  In  older  children  and  adults  the  paralysis  is 
usually  well  developed  within  twenty-four  hours  of  the  onset.  It  is 
observed  that  children  cry  a  good  deal  during  the  period  of  onset, 
and  some  of  those  who  are  able  to  complain  say  that  they  suffer  from 
pain  in  the  back  and  in  the  affected  limbs.  This  pain  may  remain 
for  some  weeks.  Occasionally  there  is  some  rigidity  of  the  spine  or 
neck  suggestive  of  meningitis,  but  this  soon  subsides.     There  is  usually 

^  Centralblatt.  f.  Allgem.  Path,  u  Path.  Anat.,  1894,  vol.  v.  p.  729. 
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no  disturbance  of  the  bladder  or  rectum,  though  in  a  few  cases  retention 
of  urine  has  been  noticed  for  a  few  days.  There  is  no  tendency  to  the 
development  of  bedsores  or  of  trophic  changes  in  the  skin.  There  is 
no  complaint  of  numbness  or  of  parsesthesia,  and  there  is  never  any 
loss  of  sensation,  but  the  limbs  are  sometimes  painful  upon  any  move- 
ment, especially  in  the  joints. 

After  the  fever  with  its  attendant  malaise  and  digestive  disturbances 
has  subsided,  and  the  general  health  has  been  restored,  there  remains 
a  paralysis  more  or  less  extensive.  This  paralysis  is  usually  more 
extensive  at  the  onset  than  it  is  destined  to  be  permanently.  Thus  the 
child  may  at  first  be  completely  helpless,  and  later  recover  poAver  in  all 
but  one  limb,  or  the  trunk  may  be  paralyzed  at  the  onset,  but  not  per- 
manently affected.  Both  legs  are  commonly  affected  together,  but  the 
final  paralysis  is  usually  found  in  one  limb  only.  Occasionally  the  neck 
muscles  are  distinctly  weak  and  there  may  be  difficulty  in  swallowing. 
This  is  seen  in  cases  in  which  the  arms  are  paralyzed,  and  yet  the  final 
paralysis  may  affect  but  one  arm.  The  face  has  been  paralyzed  with 
the  arms,  and  the  ocular  muscles  also,  but  this  is  a  rare  occurrence.  In 
a  number  of  cases  in  which  the  final  paralysis  has  been  limited  to  two 
or  three  muscles  the  original  paralysis  was  widespread,  involving  all 
the  limbs.  This  fact  should  be  remembered  in  giving  a  prognosis  in 
the  early  stage.  Sometimes  the  onset  of  the  paralysis  is  not  sudden, 
but  there  is  a  gradual  increase  during  a  week  or  ten  days,  then  a  sta- 
tionary period,  and  then  a  regression.  The  subsidence  of  the  paralysis 
begins  from  a  week  to  two  months  after  the  onset,  and  then  goes  on 
steadily,  but  it  is  not  until  after  three  months  that  it  is  quite  possible 
to  determine  what  muscles  will  eventually  recover.  There  is  always  a 
certain  amount  of  paralysis  which  is  permanent. 

The  muscles  which  are  paralyzed  undergo  atrophy,  which  is  more 
rapid  and  complete  in  those  that  are  to  be  permanently  paralyzed ;  and 
there  is  a  change  in  the  size  of  the  limbs  which  is  well  marked  within 
a  month.  The  paralyzed  muscles  are  relaxed,  never  rigid,  and  show  a 
reaction  of  degeneration  to  the  electrical  tests.  The  reaction  of  degen- 
eration consists  of  a  loss  of  the  response  of  both  muscle  and  nerve  to 
faradic  stimulus,  and  a  loss  of  response  in  the  nerve  to  galvanic  stimulus. 
The  galvanic  reaction  of  the  muscle  remains,  but  in  such  a  muscle  there 
is  found  an  alteration  of  its  normal  contractility  to  galvanic  currents. 
For  the  first  few  months  the  muscle  responds  too  strongly  to  galvanism, 
and  contracts  under  the  positive  pole  more  quickly  than  under  the 
negative  pole  when  the  current  is  sent  through  it.  Later  the  con- 
tractility to  galvanism  is  progressively  decreased,  until  in  n  totally 
paralyzed  muscle  it  is  lost.  It  may  be  stated  as  a  prognostic  sig:n  that 
the  muscles  in  which  the  faradic  reaction  is  preserved  will  recover, 
though  paralyzed  for  a  time  at  the  onset.  Such  muscles  also  preserve 
their  tone,  so  that  they  contract  when  percussed  sharj)ly  with  a  hammer. 

The  circulation  in  the  affected  limb  is  considerably  impaired,  and  it 
is  cold,  blue,  and  flabl)y,  but  not  oedematous.  In  some  cases  the  bone 
is  subsequently  liampered  in  its  growth,  so  that  the  limb  is  shorter  and 
more  slender  tlian  its  fellow  in  after  life. 

While  tiie  description  just  given  of  an  acute  onset  with  fever  applies 
to   about  three  quarters  of   the  cases   of  anterior  poliomyelitis,  there 
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remains  one  quarter  in  which  there  is  no  febrile  onset.^     In  these  cases 
the  child  while  in  a  state  of  perfect  health  is  suddenly  paralyzed  in  one 


Fig.  28. 


Infantile  paralysis,  with  atrophy  and  impairerl  growth  of  the  right  leg,  withdrop-foot ;  four  years 

after  the  onset. 

or  more  limbs.     It  gives  no  sign  of  pain,  it  does  not  appear  to  be  ill, 

^  Of  100  consecutive  cases  in  my  clinic,  69  began  Avith  fever  and  31  began  without 
fever.     Sinkler  reports  178  with  fever,  40  without  fever. 
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and  the  paralysis  surprises  the  mother  by  its  sudden  onset.  In  these 
cases  the  paralysis  is  soon  followed  by  atrophy  and  by  vasomotor  par- 
alysis. It  is  not  attended  by  pain  or  tenderness  on  motion,  and  usually 
decreases  to  some  extent,  leaving  the  limb,  however,  in  part  perma- 
nently paralyzed. 

These  two  types  of  onset  of  the  disease  are  evidently  quite  distinct 
from  one  another,  and  their  pathological  basis  is  probably  different,  as 
has  been  already  stated. 

After  the  onset  is  over  there  is  a  slow  progressive  improvement  up 

Fig.  29. 


Infantile  paralysis  and  atrophy  of  the  left  arm  two  years  after  onset :  the  partial  luxation  of  the 
humerus  is  evident  and  also  the  main  en  griffe. 

to  a  certain  point,  and  then  the  permanent  condition  of  paralysis  is 
found  to  vary  greatly  in  different  cases. 

The  location  of  the  ])aralysis  is  usually  in  the  legs,  and  here  two 
types  of  the  disease  may  be  recognized — the  leg  type  and  tlie  thigh  type. 
In  the  leg  ty])e  the  joeronei  alone  or  with  the  anterior  tibial  muscles  are 
most  commonly  affected,  although  the  ])osterior  tibial  group  may  share 
in  tlie  paralysis  or  may  even  be  as  fully  jiaralyzed  as  the  others.  As 
the  ])aralysis  remains,  deformities  of  tlie  ankle  and  foot  will  appear,  the 
form  of  talij)es  developed  dejR'ndiug  u])()u  the  muscles  chiefly  ])aralyzed. 
In  the  thigh  type  the  ileo-psoas  and   iliacns  muscles  and  the  glutei  and 
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muscles  about  the  thigh  are  the  ones  cliiefly  affected,  the  muscles  on  the 
inner  side  of  the  thigh  and  the  muscles  below  the  knee  often  esca})ing. 
In  these  cases  the  leg  hangs  like  a  flail  from  the  body,  and  cannot  sup- 
port the  weight  at  all.  In  some  cases  nearly  all  of  the  muscles  of  the 
lower  extremity  are  paralyzed,  and  the  atrophy  is  uniform  throughout 
the  limb.  In  these  severe  cases  it  is  not  uncommon  for  the  muscles  of 
the  back  and  abdomen  to  share  in  the  paralysis  and  atrophy. 

When  the  arms  are  attacked  two  types  of  paralysis  have  been  de- 
scribed, the  upper-arm  type  and  the  lower-arm  type.  In  the  upper-arm 
type  the  muscles  about  the  scapula  and  the  deltoid,  the  biceps,  and  supi- 
nator longus  are  paralyzed  and  atrophic,  and  consequently  the  motions 
of  the  shoulder-  and  elbow-joints  are  seriously  hampered.  In  these 
cases  the  ^shoulder-joint  is  unduly  movable,  and  the  head  of  the 
humerus  falls  out  of  the  socket.  In  the  lower-arm  type  the  muscles 
below  the  elbow  are  invaded  ;  the  flexors  or  extensors  of  the  wrist  and 
fingers,  or  both  together,  are  affected,  the  supinator  longus  escaping. 
In  other  cases  the  interossei  muscles  of  the  hand  and  the  thenar  and 
hypothenar  muscles  are  paralyzed,  while  the  long  flexors  and  extensors 
escape.  Occasionally  a  combination  of  upper-  and  lower-arm  types 
occurs,  in  which  case  the  entire  extremity  is  useless.  The  upper  part  of 
the  trunk  is  occasionally  involved  in  the  paralysis,  together  with  the  arms. 
Rarely  the  muscles  of  the  back  and  trunk  are  the  only  ones  perma- 
nently paralyzed. 

In  a  very  few  cases  the  entire  muscular  system  of  the  body  appears 
to  be  affected  by  this  disease ;  both  legs,  the  trunk,  and  both  arms  are 
more  or  less  paralyzed ;  but  even  in  these  cases  a  careful  examination 
will  show  that  the  degree  of  the  paralysis  and  atrophy  is  not  the  same 
in  all  the  muscles.  The  relative  frequency  of  paralysis  in  different  parts 
of  the  body  is  shown  in  the  following  table  (Table  III.).  The  paralysis 
is  very  rarely,  if  ever,  exactly  symmetrical  when  both  legs  or  both  arms 
are  involved. 

Table  III. — Of  Distribution  of  Permanent  Paralysis. 

Duchenne.i       Seeligmuller.^       Sinkler.^  Starr.  Total. 

Both  legs 9  14  107  40  170 

Eight  leg      25  15  63  20  123 

Left  leg 7  27  62  27  123 

Eight  arm 5  9  5  7  26 

Left  arm 5  4  8  4  21 

Both  arms 2  1  1  2  6 

All  extremities 5  2  35  5  47 

Arm  and  leg  same  side  ...                11  2  26  4  33 

Arm  and  leg  opposite  sides   .2  1  14  8 

Trunk 1  .    .  22  3  26 

Three  extremities .    .  .    .  10  2  12 

In  addition  to  the  paralysis  and  atrophy,  there  is  a  loss  of  reflex 
action  at  the  level  of  the  lesion  in  every  case.  The  skin  reflexes  usually 
return  after  a  time,  but  the  deep  reflexes  are  absent  for  a  long  period, 
even  when  a  partial  recovery  of  the  muscle  involved  has  taken  place. 
Thus  the  knee  jerk  is  uniformly  absent  when  the  thigh  muscles  are 
paralyzed,  and  the  elbow  and  wrist  jerks  when  the  arms  are  affected. 

1  Archives  gen.  de  Med.,  1864,  38.  ^  Gerhardt's  Handbuch  d.  Kinderkrankheiten. 

'^  KecUing's  Cyclop,  of  Children's  Diseases, 
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Sensation  is  preserved  in  almost  every  case,  but  I  have  so  frequently 
observed  a  permanent  hypersensitive  condition  to  painfid  impressions 
in  the  paralyzed  limb  that  I  cannot  but  believe  that  the  lesion  in  the 
gray  matter  affects  the  pain-sense  tracts  in  their  passage  through  the 
cord  at  the  level  of  their  entrance,  and  has  a  relation  to  this  symptom. 


Fig.  30. 


Infantile  paralysis  with  atrophy  of  the  rifjlit  loj;.    Tlic  cnrvuiuru  of  the  spine  is  secondary  to  the 

shortening  of  the  leg. 

There  is  a  marked  vasomotor  paralysis  and  lack  of  vasomotor  response 
in  tlic  limb  to  ap])Iications  of  heat  and  cold. 

Deformities  of  the  joints  are  a  common  sequel  in  infantile  spinal 
paralysis.  The  approximation  of  articular  surfaces  is  secured  in  part 
by  the  tense  action  of  the  muscles,  esju'cially  at  the  shoulder,  hip,  and 
knee  ;  and  hence  paralysis   of  tlic  mu.^clcs  controlling  these  joints   i.s 
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attended  by  relaxation  and  a  greater  degree  of  mobility  than  normal. 
Thus  the  head  of  the  humerus  falls  from  its  socket  when  the  deltoid  is 
paralyzed,  and  abnormal  extension  of  the  knee  is  often  seen  in  the 
upper-leg  type  of  paralysis.  After  some  months  of  paralysis  the 
muscles  which  are  the  natural  opponents  of  the  paralyzed  muscles  are 
apt  to  become  permanently  contractured,  and  this  also  occasions  deform- 
ities. The  action  of  gravitation  on  a  flaccid  part  of  the  liml>  combines 
with  the  contracture  in  the  case  of  the  foot  to  increase  the  deformity 
there,  and  hence  all  forms  of  talipes  may  ensue  on  infantile  paralysis. 
Similar  deformities  of  the  wrist  are  also  observed,  but  these  are  not 
common.  Curvature  of  the  spine  from  paralysis  of  the  muscles  of  the 
back  is  frequently  seen,  all  varieties  having  been  described.  Its  most 
common  cause  is  the  shortness  of  one  leg,  due  to  arrest  of  its  growth. 
Such  curvatures  differ  from  those  due  to  bone  disease  in  the  fact  that 
they  do  not  persist  during  suspension  of  the  body  by  the  head  and  arms. 
It  is  one  of  the  most  important  points  in  treatment  to  prevent  the 
development  of  these  deformities. 

The  progress  of  the  disease  in  any  case  may  be  divided  into  stages. 
After  an  acute  onset  there  is  a  stage  of  maximum  intensity  lasting  from 
one  to  six  weeks,  and  followed  by  a  period  of  steady  improvement 
which  may  extend  from  six  months  to  a  year.  Then  follows  the  per- 
manent chronic  condition,  in  which  the  normal  growth  of  the  child  may 
lead  to  a  slow  development  of  the  limb,  but  not  to  any  change  in  its 
power  of  use.  It  is  very  rare  for  a  complete  recovery  to  take  place 
after  an  attack  of  infantile  paralysis.  Even  in  the  lightest  cases  there 
are  usually  some  weakness,  slight  atrophy,  and  coldness  left,  and  one  or 
two  muscles  will  be  particularly  feeble.  In  the  majority  of  cases  con- 
siderable permanent  paralysis  remains,  requiring  the  use  of  apparatus 
to  assist  the  use  of  the  limb  and  to  prevent  deformities.  Death  has 
occasionally  occurred  during  the  acute  onset,  but  is  very  rare,  and  once 
this  stage  is  passed  there  is  nothing  in  the  disease  to  threaten  life. 

It  is  the  chief  characteristic  of  the  atrophic  paralysis  in  this  disease 
that  it  selects  certain  muscles  to  the  exclusion  of  others.  This  selection 
bears  no  relation  to  the  arrangement  of  muscles  in  the  limb  or  to  the 
conjoint  action  of  muscles  in  producing  any  definite  movement.  It  is 
wholly  dependent  upon  the  arrangement  of  the  groups  of  cells  control- 
ling the  muscles  in  the  anterior  horns  of  the  spinal  cord.  The  exact 
localization  of  the  disease  can  be  determined  by  referring  the  symptoms 
in  any  case  to  the  table  given  on  p.  80  in  the  section  on  the  Diagnosis 
of  Spinal-cord  Diseases. 

Diagnosis. — There  is  no  difficulty  in  recognizing  the  disease,  and  it 
is  hardly  likely  to  be  mistaken  for  anything  else.  Occasionally  a  child 
will  be  attacked  with  acute  articular  rheumatism,  and  on  account  of  the 
pain  in  the  joints  will  be  unwilling  to  move  the  limbs,  and  thus  may  be 
thought  to  be  paralyzed.  A  careful  examination  will  soon  demonstrate 
the  real  condition,  for  acute  rheumatism  never  causes  any  atrophy  or 
paralysis,  and  the  local  tenderness  in  the  joints,  the  sweating,  and  the 
lack  of  coldness  of  the  limbs  may  also  aid  in  the  diagnosis.  Rachitis, 
sometimes  caused  amona;  children  livinp-  in  healthv  and  comfortable 
surroundings  by  the  use  of  artificial  patent  foods  containing  considerable 
sugar,  may  lead  to  a  sudden  febrile  onset,  with  much  pain  and  tender- 


140  ANTERIOR  POLIOMYELITIS. 

iiess  in  the  limbs  and  unwillingness  to  move.  But  the  child  is  not 
really  i^iralyzed,  and  the  state  of  its  bones,  the  general  condition,  and 
the  sweating,  as  well  as  the  lack  of  limitation  of  the  pain  and  immo- 
bility to  one  or  two  limbs,  will  prevent  this  disease  from  being  mis- 
taken for  infantile  paralysis.  In  some  cases  of  anterior  poliomyelitis 
there  is  considerable  pain  felt  in  the  limbs,  and  some  tenderness  of  the 
surface  and  of  the  muscles.^  In  painful  eases  it  has  been  suggested  that 
a  neuritis  accompanies  the  poliomyelitis.  The  existence  of  pain  alone 
is  not  sufficient  to  warrant  this  diagnosis,  inasmuch  as  the  newer  path- 
ology indicates  that  in  the  early  stages  there  is  a  congestion  of  the  gray 
matter  of  the  cord  which  might  be  sufficient  to  explain  the  pain.  If, 
however,  the  pain  continues  and  tenderness  develops  in  the  muscles  and 
nerves,  it  is  probable  that  a  neuritis  due  to  the  same  infectious  agent 
has  developed.  It  is  to  be  remembered  that  polyneuritis  is  usually  a 
disease  affecting  the  extremities  symmetrically,  and  causing  drop-wrist 
and  drop-foot ;  that  the  distal  parts  are  more  severely  paralyzed  than 
the  proximal  parts  of  the  extremities ;  that  there  is  no  such  selection 
of  muscles  paralyzed  as  in  poliomyelitis ;  and  that  there  are  usually  sen- 
sory disturbances  of  a  permanent  nature,  anaesthesia  and  analgesia  or 
ataxia,  in  addition  to  the  pain  and  tenderness  along  the  nerves ;  hence 
in  the  acute  stage  of  onset  a  polyneuritis  should  not  be  confounded 
with  a  poliomyelitis.  When  polyneuritis  accompanies  poliomyelitis  the 
clinical  picture  will  be  made  up  of  a  combination  of  these  symptoms. 

A  localized  injury  of  the  bracliial  plexus  (Erb's  paralysis),  causing 
paralysis  of  the  deltoid,  biceps,  coraco-brachialis,  and  supinator  longus, 
is  not  uncommon  in  infants,  and  might  be  mistaken  for  infantile  palsy. 
The  history  of  trauma  during  delivery  and  the  local  anaesthesia  in  the 
distribution  of  the  circumflex  nerve  will,  however,  correct  the  mistake. 
Such  cases  usually  recover. 

Peognosis. — The  prognosis  in  anterior  poliomyelitis  is  ahvays  grave. 
Patients  do  not  often  die  of  the  aflFection,  but  they  rarely  escape  a  per- 
manent paralysis  in  some  part  of  the  body.  It  is  true  that  in  the 
majority  of  cases  the  original  paralysis  subsides,  so  that  there  is  an 
a])parent  improvement  of  a  considerable  degree.  Thus  a  patient  Avho 
lias  originally  been  ])aralyzed  in  both  legs  may  recover  entirely  the 
power  in  one  leg,  and  may  be  left  with  a  condition  of  paralysis  in  the 
])eronci  or  in  the  anterior  tibial  group  of  the  other  leg,  so  tliat  the  ter- 
minal condition  is  very  much  less  severe  than  that  of  the  onset.  As  a 
rule,  tlie  limb  that  is  affected  never  entirely  regains  its  power,  and  usu- 
ally shows  some  atrophy  and  shortening,  for  the  growth  of  the  limbs  is 
hampered  by  the  existence  of  the  disease,  and  hence  in  a  growing  child 
the  unaffected  limb  outgrows  the  other.  It  is  thought  that  an  electrical 
examination  after  the  onset  of  the  disease  will  afford  some  ground  for  a 
prognosis.     It  is  believed  that  the  muscles  which  res])on(l  to  the  faradic 

^  The  existence  of  pain  during  the  first  two  days  of  tlie  disease  occasionally  leads  to 
mistakes  in  diafjnosis.  Tiiiis  jNIarsh  {Lancet,  Jan.  16,  1897)  records  a  case  of  a  child  five 
years  of  age  who  was  suddenly  attacked  with  pain  in  the  left  leg  extending  down 
the  thigh  to  the  knee.  The  linil)  Avas  (iexed,  abducted,  and  rotated  outward,  and  any 
motion  was  painftd  ;  Jience  tlie  c;ise  was  i-ecoi'ded  as  acute  liip  disease,  but  closer  exam- 
ination showed  tiie  hip-joint  to  lie  (piite  freely  movable,  and  after  two  days,  when  the 
jjain  had  passed  away,  the  case  was  found  to  be  one  of  infantile  j)aralysis.  The  fever  and 
general  constitutional  disturbances  present  at  the  onset  had  rendered  the  diagnosis  obscure. 
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current  three  weeks  after  the  onset  of  the  disease  will  eventually 
recover,  while  those  that  fail  to  respond  to  this  current  at  that  time  will 
always  be  somewhat  impaired  in  power.  The  loss  of  faradic  reaction, 
however,  is  not  an  indication  that  these  muscles  will  be  totally  paralyzed, 
since  the  faradic  reaction  has  been  known  to  return  in  a  muscle  a  year 
after  it  has  been  lost ;  yet  such  a  muscle  never  recovers  completely  its 
size  or  power.  The  prognosis  is  much  better  in  the  cases  which  begin 
with  fever  than  in  those  which  do  not. 

Treatment. — The  treatment  of  infantile  spinal  paralysis  in  the 
acute  stage  consists  in  keeping  the  child  quiet  in  bed  and  applying  a 
mild  form  of  counter-irritation  along  the  spine,  which  is  best  done  by 
a  paste  of  mustard  1  part  and  flour  3  parts,  applied  in  a  poultice  along 
the  back  and  removed  as  soon  as  the  skin  is  reddened,  and  then  renewed 
after  three  hours,  so  that  for  at  least  a  week  there  shall  be  continual 
counter-irritation  without  the  discomfort  of  a  blister.  The  frequent 
application  of  dry  cups  along  the  spine  may  be  used  to  produce  the  same 
effect.  Frequent  sponging  with  alcohol  and  cool  water  is  indicated  in 
the  cases  in  which  the  temperature  is  above  101°  F.,  but  phenacetine  or 
antipyrine  is  not  to  be  used  unless  the  temperature  reaches  103°  F. 
There  is  some  advantage  to  be  gained  from  the  internal  use  of  ergot. 
The  dose  of  ergot  is  10  minims  of  the  fluid  extract  for  a  child  below  the 
age  of  two  years  every  four  hours,  and  2  minims  more  for  each  addi- 
tional year.  Iodide  of  potassium  may  be  given  in  1-grain  dose  in  the  early 
stage,  and  moderate  doses  of  salicylate  of  sodium  (2  gr.)  or  of  quinine 
(2"  S^'O  ^^^^y  ^®  nsed  for  a  child  of  two  years.  If  the  child  is  in  much  pain 
or  has  convulsions,  bromide  of  sodium  (5  gr.),  with  or  without  codeine 
(to  S''-)'  "^^y  ^®  employed  as  a  symptomatic  remedy.  The  general  treat- 
ment of  febrile  conditions,  a  light  diet  and  laxatives,  are  not  to  be  ne- 
glected. The  best  laxative  is  castor  oil  3j,  glycerine  ,^j,  cinnamon-water 
TTL  X,  given  with  an  equal  amount  of  lemon  juice  sweetened.  Rest  in  a 
prone  position  in  bed  is  better  than  constant  lying  upon  the  back. 

When  the  acute  stage  is  passed  there  is  little  to  be  done  during  the 
first  week  excepting  to  nourish  the  child  well  and  keep  the  paralyzed 
limb  warm.  Iodide  of  potassium  in  1-  to  3-gr.  doses  may  be  adminis- 
tered three  times  a  day. 

When  the  paralysis  begins  to  subside  spontaneously  it  is  well  to 
administer  strychnine  in  full  dose,  -^^  gr.,  three  times  a  day  for  a  child 
of  three  years  of  age.  This  remedy  is  best  given  at  intervals,  and  not 
continuously,  and  it  is  my  rule  to  use  it  one  week  and  then  intermit 
for  three  days.  The  condition  of  mechanical  irritability  in  unparalyzed 
muscles,  as  determined  by  percussion  with  a  hammer,  is  a  good  indica- 
tion of  the  degree  of  effect  being  produced  by  the  strychnine,  and  the 
strychnine  may  be  increased  up  to  the  point  of  a  distinct  increase  in 
this  irritation.  It  is  to  be  remembered,  however,  that  twitching  of  the 
limbs  or  stiffness  of  the  back,  usually  indicative  of  strychnine  effect, 
is  not  to  be  relied  upon  in  infantile  paralysis  when  the  muscles  are 
paralyzed.  Whether  general  tonics,  such  as  cod-liver  oil,  hypophos- 
phites,  or  arsenic,  have  any  effect  of  a  favorable  kind  may  be  left  to  the 
judgment  of  the  physician  in  each  individual  case. 

The  most  important  indication  during  the  stage  of  regression  is  to 
preserve  the  nutrition  and  function  of  the  paralyzed  muscles,  and  this 
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is  to  be  attained  by  skilful  massage,  by  hydrotherapy,  or  by  the  use  of 
electricity.  Massage  is  of  the  utmost  importance  in  these  cases,  and 
should  be  given  once  or  twice  a  day  with  care,  combined  with  such 
attempts  at  active  movement  as  the  child  is  able  to  make.  Among  the 
poorer  classes  it  is  well  to  instruct  the  mother  how  to  give  this,  so  that 
it  should  be  given  with  persistence.  The  massage  should  not  be  of  the 
hardest  kind,  and  yet  should  be  sufficient  to  stimulate  the  circulation  in 
the  limbs  and  promote  the  lymphatic  and  venous  flow.  Next  to  mas- 
sage, mechanical  devices  which  shall  induce  the  child  to  make  use  of  the 
weakened  limb  are  to  be  employed.  A  household  gymnasium  can  easily 
be  devised  by  the  physician  adapted  to  each  individual  case,  and  if  such 
exercises  are  made  of  the  nature  of  play  to  the  child's  imagination, 
much  good  will  be  derived  from  his  own  efforts. 

Hydrotherapy  is  also  an  important  aid  in  treatment.  The  general 
circulation  in  the  cold  and  flabby  limb  is  aided  by  warm  baths,  and  it 
is  my  habit  to  have  these  children  play  in  warm  water,  temperature 
99°  F.,  for  a  half  hour  twice  daily.  This  warm  bath  may  be  followed 
by  a  cooler  sponging  and  brisk  rubbing,  but  cold  water  should  not  be 
employed  in  the  bathing  of  these  children,  as  the  temperature  of  the 
paralyzed  limb  is  always  below  that  of  health,  and  the  vasomotor 
paralysis  prevents  the  quick  reaction  which  is  so  beneficial  in  other 
conditions.  Proper  protection  of  these  limbs  by  extra  flannel  clothing 
is  always  advisable. 

Electricity  is  a  valuable  agent  in  the  treatment  of  infantile  paralysis, 
but  a  clear  statement  of  its  use  should  be  made  by  the  physician  to  the 
family.  Electricity  has  no  influence  whatever  upon  the  course  of  the 
disease.  It  does  not  affect  the  lesion  in  the  spinal  cord  either  to  decrease 
the  hypersemia  or  to  increase  the  nutrition  of  the  nerve  centre.  Appli- 
cations, therefore,  of  galvanism  to  the  spine  are  absolutely  useless,  but 
applications  to  the  muscles  may  be  of  distinct  service  in  two  different 
ways — first,  by  causing  their  contraction,  and  thus  exercising  them 
when  voluntary  exercise  is  impossible,  and  secondly,  by  promoting  the 
chemical  changes  in  the  muscles  which  are  essential  to  growth  and 
nutrition. 

Examination  in  any  case  will  show  a  certain  number  of  muscles  in  the 
paralyzed  limb  which  respond  to  faradism.  These  muscles  will  event- 
ually recover  entirely,  yet  the  tone  of  the  muscles  and  their  strength 
can  be  kept  up  during  the  period  of  improvement  by  means  of  exercise 
with  either  the  faradic  or  galvanic  current.  It  is  quite  well  proven 
that  just  as  exercise  of  a  healthy  arm  will  markedly  increase  the  size 
of  the  biceps  muscle,  so  applications  of  faradism  regularly  to  a  muscle 
which  it  will  contract  will  increase  the  size  of  this  muscle ;  hence  to  the 
weakened  muscles  which  still  resjiond  to  faradism  an  application  of  the 
faradic  current  for  about  ten  minutes  once  or  twice  a  day  will  be  of 
service.  Tlie  majority  of  the  paralyzed  muscles  do  not  respond,  how- 
ever, to  faradism,  and  it  is  time  wasted  to  apply  the  faradic  current  to 
these  muscles.  They  do  respond,  as  a  rule,  to  galvanic  interrupted  cur- 
rents, the  positive  pole  being  placed  over  the  muscle  and  the  negative 
upon  the  limb  at  a  sliort  distance  above.  The  interruptions  should  be 
made  by  an  electrode  held  in  the  hand  and  provided  with  a  finger-key, 
and  each  muscle  should  be  treated  for  about  three  minutes  daily,  fifty 
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to  sixty  interruptions  being  made  per  minute  by  the  finger.  The 
strength  used  should  be  tlie  least  which  will  secure  contraction  in  the 
muscle.  When  interruptions  of  the  current  do  not  produce  a  prompt 
response  alternation  of  the  current  may  be  employed  by  reversing  the 
current  rapidly  by  means  of  the  pole-changer  on  the  battery.  It  is  to 
be  remembered  that  in  this  disease  the  application  of  electricity  is  more 
painful  than  in  health.  It  is  also  to  be  remembered  in  applying  elec- 
tricity to  children  that  their  confidence  must  be  gained,  and  that  if  they 
are  frightened  at  the  first  application,  subsequent  treatment  will  result 
in  a  continual  struggle.  It  is  my  custom,  therefore,  to  begin  a  course 
of  electrical  treatment  to  a  child  by  several  applications  of  the  sponges 
and  electrodes  while  no  current  is  passing,  thus  accustoming  the  child 
to  the  apparatus  and  gaining  its  confidence.  After  two  or  three  such 
applications  it  will  be  possible  to  use  a  weak  current,  and  then  day  by 
day  to  increase  its  strength  until  by  the  end  of  ten  days  the  necessary 
strength  is  being  used.  In  this  way  a  daily  struggle,  with  the  result 
of  unsatisfactory  and  probably  useless  applications,  can  be  avoided,  and 
the  parents'  consent  obtained  to  a  course  of  treatment  which  they  would 
eventually  object  to  if  every  application  resulted  in  a  struggle.  Any 
intelligent  mother  or  nurse  can  be  taught  to  give  the  galvanism  or 
faradism  to  a  child  in  this  manner;  and  it  is  best  to  interest  the  attend- 
ant in  the  treatment  from  the  beginning,  and  instruct  her  carefully,  so 
that  within  a  week  the  treatment  can  be  left  entirely  in  her  hands. 
Such  an  application  of  electricity  is  to  be  made  daily  or  twice  a  day  for 
two  or  three  years.  Spontaneous  recovery  will  have  been  reached  at 
the  end  of  the  first  year,  but  even  after  this  time  these  muscles  may  be 
brought  into  a  condition  of  hypertrophy  by  means  of  continued  exercise. 
When,  however,  a  child  is  quite  able  to  move  voluntarily  with  some 
force  any  paralyzed  muscle,  it  is  far  better  to  rely  upon  voluntary  exer- 
cises than  upon  electrical  applications.  If  no  effect  is  obtained  from 
massage,  bathing,  and  electricity  in  a  muscle  at  the  end  of  a  year,  there 
is  no  use  in  continuing  the  treatment  of  that  muscle,  as  it  will  never 
recover,  its  nerve  cells  being  entirely  destroyed. 

The  use  of  apparatus  plays  a  great  part  in  the  treatment  of  infantile 
paralysis  in  the  chronic  stage.  It  is  to  be  remembered  that  many  weak 
muscles  can  do  their  work  only  when  the  limb  is  placed  in  an  advan- 
tageous position  or  when  they  are  assisted  in  their  action.  Many  of  the 
muscles  have  as  part  of  their  function  to  keep  the  joints  in  place,  and 
this  part  can  be  supplied  by  properly  adjusted  braces ;  hence  an  appa- 
ratus may  enable  the  child  to  use  a  muscle  or  move  a  joint  which  it 
could  not  do  if  the  joint  were  unsupported.  Again,  the  result  of  paral- 
ysis of  one  group  of  muscles  is  to  allow  the  joint  to  be  bent  by  its 
opponent  or  to  yield  to  the  influence  of  gravitation,  and  hence  the  paral- 
ysis is  often  followed  by  deformity  if  a  brace  is  not  applied  early  to 
correct  this  tendency.  There  is  no  disease  in  which  orthopsedic  appa- 
ratus is  of  more  service  than  in  infantile  paralysis,  and  it  cannot  be 
applied  too  early,  as  it  may  prevent  the  development  of  contractures 
and  of  deformities.  There  is  no  stage  in  which  it  is  too  late  to  fit  a 
brace,  for  even  if  these  deformities  have  occurred,  tenotomy  may  be 
employed  to  straighten  and  adjust  a  joint,  and  then  the  limb  can  be 
fixed  by  the  brace  in  a  proper  position.     But  every   case  has  to  be 
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treated  skilfully  in  accordance  with  its  own  condition,  and  the  ready- 
made  braces  of  the  shops  are  often  worse  than  none.  Hence  for  each 
case  a  special  apparatus  must  be  fitted  under  the  direction  of  an  ortho- 
paedic surgeon ;  and  it  is  to  be  remembered  that  in  a  growing  child  such 
apparatus  must  be  constantly  readjusted,  its  length  and  size  being  changed 
from  month  to  month  in  accordance  with  the  development  of  the  limb. 

In  many  cases  of  deformity  where  there  is  a  strong  contracture  of  a 
fairly  healthy  muscle  overcoming  the  weak  paralyzed  muscle  the  ques- 
tion of  tenotomy  will  arise.  Such  tenotomy  will  of  course  result  in  a 
replacement  of  the  deformed  limb  to  its  natural  position  temporarily, 
but  unless  the  joint  can  be  held  by  a  brace  in  a  proper  position,  tenotomy 
alone  will  be  of  no  permanent  service.  Hence  tenotomy  is  only  to 
be  regarded  as  a  preliminary  in  some  cases  to  the  proper  appli- 
cation of  apparatus.  Apparatus  has  also  been  devised  (especially  in 
the  treatment  of  infantile  paralysis  of  the  hands)  by  means  of  which 
weakened  muscles  may  be  reinforced  by  elastic  bands  so  applied  as  to 
take  the  place  of  the  paralyzed  muscle.  Thus  a  dropped  wrist  or  a 
paralysis  of  the  extensors  of  one  side  of  the  wrist  can  be  somewhat 
relieved  by  a  series  of  elastic  bands  attached  to  the  finger-tips  or  to 
rings,  and  to  the  elbow,  and  running  through  a  bracelet  at  the  wrist. 
Dropped  foot  may  also  be  similarly  remedied.  Such  devices,  however, 
are  usually  discarded  after  a  time,  as  they  are  more  cumbersome  than 
useful.  Apparatus  is  especially  applicable  to  spinal  curvature  of  the 
paralytic  type,  and  in  any  case  in  which  the  body  or  back  muscles  are 
involved  at  the  onset  it  is  well  for  the  child  to  wear  a  brace  in  order  to 
prevent  the  development  of  some  form  of  curvature.  A  thick  cork  sole 
will  prevent  the  curvature  due  to  a  short  leg. 

It  has  been  proposed  to  divide  longitudinally  tendons  of  certain 
healthy  muscles,  and  attach  one  half  to  the  severed  tendons  of  paralyzed 
muscles  about  the  ankle,  knee,  wrist,  and  elbow,  in  order  that  the 
healthy  muscle  may  be  made  to  do  the  work  of  the  muscle  which  is 
paralyzed ;  and  a  few  successful  attempts  in  this  direction  have  been 
reported.  I  have  seen  one  case  of  paralysis  of  the  peronei,  in  which  a 
part  of  the  posterior  tibial  tendon  was  attached  to  the  cut  peroneus 
longus  tendon,  permanently  benefited  in  a  remarkable  degree  by  this 
method  of  treatment. 


ACUTE  AND  CHRONIC  MYELITIS ;  LANDRY'S 

PARALYSIS. 

By  EDWARD  D.   FISHER,  M.  D. 


Definition. — Myelitis  is  an  inflammation  of  the  spinal  cord.  By 
this  term  is  generally  meant  a  lesion  which  involves  the  whole  trans- 
verse area  of  the  cord.  The  symptoms  must,  therefore,  be  such  as  show; 
interference  with  the  spinal  cord  as  a  whole ;  that  is,  we  observe  sen- 
sory, motor,  reflex,  trophic,  and  vasomotor  disturbances.  Leyden  lays 
emphasis  on  the  fact  that  clinically  we  cannot  distinguish  between  soft- 
ening of  the  cord — i.  e.  myelo-malacia — and  inflammation.  It  is  indeed 
possible  to  have  inflammation  without  softening,  but  in  the  severe  forms 
the  intensity  of  the  inflammation  marks  itself  out  by  the  degree  of 
softening.  On  the  other  hand,  there  are  various  forms  of  softening  of 
the  cord,  as  in  compression,  hemorrhage,  anaemia,  etc.,  which  are  unac- 
companied by  inflammation.  The  various  forms  of  myelitis  have  been 
classified  as  transverse,  diffuse,  disseminated,  and  central.  Myelitis  may 
be  acute,  subacute,  or  chronic :  the  subdivision  subacute,  however,  is  of 
very  little  value  from  a  clinical  standpoint. 
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Definition. — Acute  myelitis  is  an  inflammation  of  the  cord  involv- 
ing usually  its  whole  area  transversely,  and  extending  longitudinally,  as 
a  rule,  so  as  to  involve  one  or  two  segments  of  the  cord.  Any  lesion, 
therefore,  destructive  in  character,  as  hemorrhage  into  the  substance  of 
the  cord,  laceration  from  traumatism  or  from  fracture  of  the  spine,  or 
compression,  as  in  caries  of  the  spine,  will  give  the  same  class  of  symp- 
toms as  we  observe  in  inflammation  of  the  spinal  cord ;  in  other  words, 
in  the  study  of  the  symptoms  of  myelitis  one  of  the  points  of  greatest 
importance  to  consider  is  the  extent  of  the  lesion  involving  the  cord,  as 
whatever  the  cause  may  be  the  results  are  the  same. 

Leyden  gives  an  interesting  subdivision  of  the  forms  of  acute 
myelitis  from  three  ])oints  of  view:  (1)  From  the  extent  and  region 
of  the  cord  involved ;  (2)  from  tlie  etiological,  and  (3)  from  the 
clinical,  standpoint,  as  follows : 
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I.  Forms  of  acute  myelitis  according  to  the  distribution  of  the  lesion  : 

(1)  Transverse  myelitis : 
(«)  Dorsal  myelitis ; 
(6)  Lumbar  myelitis ; 

(c)  Cervical  myelitis  ; 

(d)  Bulbar  myelitis ; 
{e)  Myelitis  ascendens. 

(2)  Multiple  myelitis  (disseminated). 

II.  Forms  of  myelitis  according  to  the  etiology : 

(«)  Traumatic  myelitis ; 

(6)  Compression  myelitis ; 

(c)  Genuine  myelitis — (1,  due  to  infection,  as  in  pregnancy  and 

the  puerperal  period ;  2,  through  intoxications  and  poisons  ; 

and   3,  spontaneous   myelitis — /.  e.  those  without  known 

cause). 

III.  Forms  of  myelitis  according  to  the  clinical  aspect : 

(«)  Myelitis  apoplectica ; 
(6)  Myelitis  acuta ; 
(c)  Myelitis  subacute. 

Acute  myelitis  may,  however,  be  diffuse ;  that  is,  involve  the  cord 
transversely  to  a  considerable  extent  of  its  length,  manifesting  then 
symptoms  similar  to  those  of  the  limited  area  of  the  cord  usually 
involved,  but  more  general,  and  giving  the  picture  of  acute  ascending, 
or,  more  rarely,  descending,  paralysis.  This  condition  is  rare,  and  as 
the  distribution  of  the  paralysis,  and  not  its  character,  is  the  only 
diiference  from  that  of  ordinary  acute  transverse  myelitis,  its  descrip- 
tion will  be  included  in  that  of  the  latter. 

Central  myelitis  may  be  limited  to  a  few  segments  of  the  cord,  or 
it  may  be  diffuse,  involving  many  segments.  It  diifers  in  the  symptom- 
atology from  acute  transverse  myelitis  only  in  its  location  around  the 
central  canal.  In  most  cases  it  affects  principally  the  posterior  horns  ; 
more  rarely  it  affects  the  anterior  horns.  Being  similar  in  its  etiology 
and  pathology,  it  will  also  be  included  in  this  description.  As  we  might 
expect  from  its  location,  the  symptoms  will  refer  often  to  sensory  dis- 
turbances similar  to  those  observed  in  syringomyelia,  with,  at  times, 
muscular  atrophy.  Another  reason  for  considering  it  under  this  descrip- 
tion is  the  tendency  to  extension  of  the  inflammatory  process.  Thus, 
under  this  condition  it  is  impossible  to  make  the  differential  diagnosis 
from  acute  transverse  myelitis,  into  which,  in  fact,  it  has  passed. 

Disseminated  myelitis  will  require  separate  consideration,  as,  although 
the  pathological  ciianges  are  similar,  the  localization  is  so  different 
that  the  symptoms  present  a  clinical  ])icture  distinct  from  that  of 
myelitis  in  general ;  they  resemble  rather  multiple  or  disseminated 
sclerosis.  It  differs  from  the  latter  essentially  in  the  acuteness  of  the 
onset  of  tlie  disease,  and  at  times  in  the  paralysis  and  atrophy  that  are 
present.  This  relationship  to  myelitis  is  shown  clinically  by  certain 
cases  in  which  the  disseminated  lesions  become  united,  probably  by 
extension  of  the  inflammatory  process ;  and  we  have  presented  to  us 
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the  symptoms  of  dilfuse  or,  more  rarely,  of  transverse  myelitis,  A 
number  of  such  cases  have  come  under  my  personal  observation  during 
the  past  year  in  which  for  a  time  there  was  great  difficulty  in  the  diag- 
nosis. I  shall  follow  Leyden  in  his  description  of  this  disease,  as  he 
has  taken  it  up  as  a  special  form  of  myelitis. 

Etiology. — Exposure  may  be  considered  as  a  prominent  factor, 
and,  while  we  are  unable  to  explain  the  process  which  leads  to  the 
vascular  changes  at  the  basis  of  inflammation,  experience  shows  that 
such  occupations  as  necessarily  expose  those  thus  employed  either  to 
extreme  cold  or  to  variations  in  temperature  are  particularly  liable  to 
result  in  myelitis.  Thus,  engineers,  stokers,  bakers,  truckmen,  etc, 
Avith  constant  exposure  to  heat  and  cold,  are  frequent  subjects  of  this 
disease.  Alcohol  is  without  doubt  a  predisposing  agent  in  all  these 
cases.  Myelitis  not  infrequently  also  accompanies  or  follows  the  various 
contagious  and  infectious  diseases,  such  as  measles,  typhoid  fever,  small- 
pox, etc.  The  disease  is  at  times  an  endemic  or,  more  rarely,  an  epidemic 
acute  infectious  process.  It  has  been  observed  in  the  course  of  influenza 
and  malaria.  Gout  and  rheumatism  are  occasional  etiological  factors, 
and  it  may  follow  neuritis  from  alcohol,  arsenic,  lead,  mercury,  diph- 
theria, etc.  These  latter  conditions  are  comparatively  rare,  however, 
and,  with  the  exception  of  diphtheria,  are  more  apt  to  assume  the 
chronic  rather  than  the  acute  form  of  myelitis.  Syphilis  may  cause 
typical  acute  transverse  myelitis,  although  here,  again,  we  generally 
observe  the  chronic  form  of  the  disease. 

Acute  myelitis  may  be  secondary  to  other  diseases  of  an  inflam- 
matory character,  and  may  result  from  extension,  as  in  meningitis, 
abscess,  caries,  or  cancer  of  the  spine. 

This  brings  us  to  a  class  of  causes  which  produce  destructive  lesions 
of  the  cord,  resulting  in  symptoms  precisely  similar  to  those  found  in 
myelitis,  which,  however,  if  we  are  to  strictly  adhere  to  our  definition 
of  myelitis  as  an  inflammation,  may  be  questioned  as  coming  under 
this  head.  I  shall  include  them  here,  however,  as  they  have  the  same 
symptomatology,  although  we  may  not  be  able  at  present  to  describe 
them  under  the  same  pathological  division. 

Traumatism  is  one  of  the  commonest  causes  in  this  relation,  and 
may  produce  laceration  of  the  substance  of  the  cord  or  hemorrhage 
into  its  substance,  or,  indeed,  meningitis,  causing  compression  of  the 
cord.  So-called  concussion  of  the  cord  resulting  in  paralysis,  while 
perhaps  revealing  no  structural  changes  post-mortem,  is  probably 
explained  by  the  presence  of  minute  disturbances  in  the  capillary  circu- 
lation, for  it  is  scarcely  possible  to  conceive  of  such  serious  symptoms 
without  a  distinct  lesion. 

The  myelitis  present  in  caisson  disease  is  probably  due  to  the  same 
cause — indeed,  at  times  distinct  capillary  hemorrhage,  leading  to  soften- 
ing, is  found  in  these  cases.  Hemorrhage  into  the  cord,  however,  may 
take  place  independently  of  injury,  as  from  exposure  or  muscular  over- 
exertion. Dislocations  or  fractures  of  the  spinal  column  usually  result 
in  laceration  of  the  cord  or  hemorrhage  into  its  substance  or  destruc- 
tion by  definite  compression.  Compression  myelitis  is  frequently  present 
in  caries  of  the  spine,  as  in  Pott's  disease,  and,  although  this  is  usually 
slow  and  chronic  in  its  onset  and  course,  it  may  at  times  be  character- 
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ized  by  the  sudden  appearance  of  paralytic  symptoms.  Tumors  of  the 
meninges  and  cord  may  also  be  mentioned  at  this  time,  although,  as 
with  caries  of  the  spine,  the  form  of  myelitis  is  chronic  rather  than 
acute.  Exudations  compressing  the  cord,  as  in  pachymeningitis  cer- 
yicalis,  are  not  uncommon  causes.  They  produce  secondary  symptoms 
of  myelitis — in  fact,  in  Pott's  disease  itself  it  is  usually  the  exudation 
^yhich  causes  the  spinal-cord  compression,  and  not  the  vertebrae  them- 
selves, even  in  cases  where  the  kyphosis  is  extremely  marked.  These 
cases  are  more  truly  meningo-myelitis,  and  are  therefore  characterized 
by  great  pain,  referred  to  the  meninges  at  the  site  of  the  lesion,  and 
extending  thence  into  the  parts  supplied  by  the  nerves  involved  in 
the  meningeal  inflammation. 

Pain  is  rarely  present,  or  is  certainly  never  extreme  in  myelitis  alone 
— in  fact,  if  the  lesion  is  complete  and  transverse,  there  is  loss  of  all 
sensation  below  the  lesion.  Therefore,  although  the  symptoms  of  mye- 
litis may  be  well  defined,  if  associated  with  it  we  have  pain  we  can 
feel  assured  that  there  is  some  meningitis  also  present,  and  must  there- 
fore look  for  the  etiological  factor,  probably  of  the  myelitis,  either  in  a 
meningitis  pure  and  simple,  which  has  extended  into  the  cord  substance, 
or  for  some  compression  lesion,  as  we  have  said,  of  the  nature  of  bone 
disease,  fracture,  or  a  ncAv  growth. 

Syphilis,  gonorrhoea,  tuberculosis,  pregnancy,  and  septic  abdominal 
inflammation,  especially  during  the  puerperal  period,  are  not  infrequent 
causes.  I  have  observed  myelitis  following  abdominal  operations.  I 
believe  the  usual  cause  in  the  cases  is  of  a  septic  character.  These  cases 
may  run  a  very  rapid  course,  of  a  typical  transverse  myelitis,  which  it 
is  impossible  to  believe  is  reflex,  although  it  may  be  difficult  to  trace 
the  course  of  the  infection.  These  are  the  cases  of  metastatic  myelitis, 
such  as  may  follow  purulent  cerebro-spinal  meningitis,  abscess  of  the 
lungs,  etc.,  in  which  we  have  abscess  of  the  spinal  cord  (Riickenmark's 
abscess).     Clinically  they  present  the  usual  symptoms  of  myelitis. 

Pathological  Anatomy. — On  inspection  the  gross  changes  ob- 
served in  the  cord  are  softening  of  its  substance,  even  to  complete  dif- 
fluence,  so  that  all  form  and  structure  are  lost,  and  there  is  no  distinction 
between  the  white  and  gray  matter.  The  bloodvessels  are  dilated,  and 
there  is  always  more  or  less  extravasation  of  blood  from  the  capillaries, 
giving  a  reddish  appearance  to  the  cord,  called  "  red  softening."  How- 
ever, these  terms,  red,  yellow,  and  white  softening,  are  misleading,  as 
they  would  seem  to  indicate  a  different  inflammatoiy  process,  Avhen  the 
real  cause  of  the  difference  in  appearance  is  de])ondent  alone  on  the 
amount  of  blood  extravasated  or  the  stage  of  the  inflammation.  In 
the  so-called  yellow  or  white  softening,  for  example,  the  vascular 
changes  are  less  marked  or  resorption  is  taking  place.  Besides  these 
vascular  changes,  the  gray  matter  shows  most  markedly  the  destructive 
character  of  the  process :  the  cells  are  destroyed,  and  there  may  be 
considerable  loss  of  substance,  leaving  spaces  in  the  anterior  horus. 
The  white  fibres,  when  the  kision  is  not  a  destructive  one,  are  swollen  in 
apjiearance,  so  that  there  seems  to  be  an  actual  enlargement  of  the  cord 
at  the  site  of  the  lesion.  In  more  marked  cases,  however,  none  of  the 
fibres  can  be  recognized  as  such,  and  the  whole  substance  of  the  cord 
ap])ears  creamy  aud  pultaceoiis.    Microscopically,  we  observe  various  ele- 
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ments  of  the  cord  which  have  undergone  degeneration.  The  cells  are  at 
first  swollen  and  enlarged  and  the  seat  of  granular  degeneration.  The  pro- 
cesses are  often  lost  and  the  cell  itself  vacuolated.  The  neuroo:lia  tissue 
is  the  seat  of  inflammatory  changes.  We  oljserve  numerous  spider  cells 
or  Deiter  cells.  They  are  also  largely  distributed  throughout  the  white 
substance  of  the  cord.  The  nerve  fibres  are  also  swollen,  and  there 
may  be  complete  destruction  of  the  myelin  sheath,  the  axis  cylinder 
alone  remaining,  which  also  later  may  disappear.  In  the  swollen  sheath 
we  find  fat  globules  of  myelin,  blood  cells,  leucocytes,  amorphous 
material,  various  round  cells  of  douV)tful  origin,  and  corpora  amylacea. 
There  is  evidence  of  increase  of  neuroglia-tissue  cells.  The  blood- 
vessels, especially  the  capillaries,  are  very  much  dilated,  and  their  walls 
are  lined  with  nuclei.  There  is  often,  as  seen  microscopically,  consid- 
erable extravasation  of  blood.  The  perivascular  spaces  are  filled  with 
round  cells,  blood-corpuscles,  and  pigment  masses.  When  the  inflam- 
mation is  mild  in  character  there  is  simply  a  hypersemia  of  the  cord, 
with  little  if  any  extravasation  of  blood,  and  the  consistence  of  the 
cord  is  very  little  changed.  These  changes  are  not  symmetrical  nor 
of  equal  intensity,  certain  parts  of  the  cord  remaining  intact  and  lying 
in  the  midst  of  softened  areas.  In  transverse  myelitis  not  completely 
involving  the  cord  the  periphery  usually  escapes ;  or,  again,  one  side  of 
the  cord  may  also  be  involved  through  many  segments,  as  in  diffuse 
myelitis,  or  only  to  a  limited  extent,  as  in  transverse  myelitis  ;  or, 
again,  the  lesion  may  be  a  disseminated  one,  as  indicated  in  the  various 
forms  of  myelitis. 

The  later  changes,  after  the  inflammatory  process  has  ceased,  show 
an  increase  of  connective  tissue,  so  that  as  the  acute  process  ends  and 
the  disease  passes  into  the  form  of  chronic  myelitis  we  find  many 
shrunken,  atrophied  cells  without  processes,  ascending  degeneration  of 
the  sensory  tracts  of  the  cord,  and  a  descending  degeneration  of  the 
motor  tracts  of  the  cord,  with  a  descending  and  ascending  degeneration 
of  the  association  tracts.  The  bloodvessels  are  few  and  show  thicken- 
ing of  their  walls.  These  later  changes  are  always  present  where  the 
disease  lasts  six  weeks  or  longer — in  fact,  the  secondary  changes  have 
been  estimated  to  occur  as  early  as  the  second  or  third  week.  While 
there  is  considerable  difference  of  opinion  as  to  whether  these  changes 
are  due  to  an  inflammatory  process  or  result  from  acute  softening  from 
plugging  of  capillaries,  I  believe  the  picture  found  corresponds  more 
closely  with  the  inflammatory  theory  than  with  the  latter.  In  cases 
where  the  disease  seems  almost  epidemic  we  can  probably  trace  the 
cause  to  some  infection  of  a  microbic  character.  The  origin  is  essen- 
tially vascular ;  in  some  cases  the  lesion  is  limited  to  the  anterior  horns, 
giving  us  poliomyelitis,^  and  in  others,  as  we  see,  involving  the  whole 
transverse  area  of  the  cord,  as  in  myelitis.  The  changes  are  similar  in 
both  conditions  in  the  areas  of  the  cord  affected. 

The  same  can  be  said  of  disseminated  central  and  diffuse  myelitis. 
In  destructive  lesion  of  the  cord  following  traumatism,  or  in  fracture 
of  the  spine  or  hemorrhage  into  the  cord,  the  picture  of  the  changes  is 
not  dissimilar  to  that  described  under  the  head  of  acute  myelitis,  es- 
pecially in  the  later  stages.     The  changes  in    the  early  stages  of  the 

^  See  "  Poliomyelitis,"  p.  129. 
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traumatic  myelitis  seem  especially  characterized  by  excessive  hyper- 
semia  of  the  cord,  the  arteries,  capillaries,  and  veins  being  dilated  and 
surrounded  by  masses  of  round  cells  and  red  blood-corpuscles.  This 
infiltration  may  press  the  nerve  fibres  apart,  destroying  them,  or  they 
may  become  enlarged  and  swollen.  Even  at  this  early  stage  the  nerve 
cells  may  appear  shrunken  and  have  lost  their  processes.  The  second 
stage  of  the  inflammatory  process  shows  a  marked  decrease  in  the 
hypersemia,  and  evidence  of  fatty  degeneration  which  gives  the  appear- 
ance of  yellow  or  white  softening.  The  nerve  fibres  now  appear  smaller 
and  the  seat  of  fatty  degeneration  involving  both  the  sheath  and  the 
axis  cylinder.  The  nerve  cells  are  in  many  parts  shrunken  and  de- 
stroyed, the  walls  of  the  vessels  are  thickened,  and  there  is  marked 
increase  of  the  neuroglia  connective  tissue,  compressing  the  nerve  fibres. 

In  compression  myelitis,  as  in  Pott's  disease,  tumors  of  the  cord, 
etc.,  the  changes  are  identical  with  those  of  the  secondary  changes 
referred  to  in  acute  myelitis — increase  of  connective  tissue,  thickening 
of  the  walls  of  the  vessels,  and  ascending  and  descending  degeneration 
in  the  sensory  and  motor  tracts. 

Symptoms. — The  characteristic  symptoms  in  complete  acute  trans- 
verse myelitis  are — paralysis  of  motion,  occurring  in  a  few  hours  or 
days,  with  complete  loss  of  sensation  below  the  site  of  the  lesion, 
accompanied  by  paralysis  of  the  bladder  and  rectum.  Within  a  week 
the  appearance  of  bedsores  usually  occurs  over  the  sacrum,  the  hips, 
and  the  heels,  with  more  or  less  atrophy  of  the  muscles,  making  a  pic- 
ture hardly  possible  of  confusion  with  any  other  disease.  These  dis- 
turbances of  spinal  function  may  be  accompanied  by  some  temperature 
changes  and  even  convulsions. 

We  shall  now  go  more  into  detail  in  the  description  of  the  various 
individual  symptoms.  The  motor  symptoms  consist  of  paralysis  of  the 
parts  below  the  line  of  lesion.  The  disease  is  usually  situated  at  the 
lower  dorsal  segment.^  The  paralysis  would,  therefore,  in  this  case  in- 
volve the  lower  extremities,  including  also  paralysis  of  the  bladder  and 
rectum  and  loss  of  sensation  below  the  lesion.  The  legs  are  absolutely 
powerless.  The  patient  is  able  to  move  the  trunk  muscles,  and  by  the 
aid  of  his  arms  turn  himself  upon  his  side.  The  muscles  are  rigid  and 
show  some  wasting,  even  in  the  muscles  not  supplied  by  the  segment 
involved  in  the  lesion.  However,  the  atrophy  is  extreme  only  in  those 
muscles  which  are  supplied  by  those  spinal  nerves  involved  in  the 
special  portion  of  the  spinal  cord  which  is  diseased.  It  is  well  here  to 
refer  also  to  the  electrical  reaction  of  these  muscles,  as  it  gives  us  the 
means  of  accurately  localizing  the  extent  and  situation  of  the  spinal 
lesion.  All  tlic  muscles  cut  off  from  their  source  of  nutrition — the  large 
multipolar  cells  lying  in  the  anterior  cornua — undergo  marked  wasting 
within  a  few  days  (ten)  of  the  onset  of  the  lesion,  and  there  is  complete 
loss  of  faradic  response  and  the  presence  of  the  reaction  of  degeneration. 
In  the  early  stages  of  tiie  disease,  indeed,  there  is  increased  rcs])onse  to 
galvanism,  with,  liowcver,  the  qualitative  changes  referred  to.  The 
muscles  ))elow  tlie  lesion,  not  su])plied  by  tlie  diseased  segment  of  the 
cord,  are  also  ])aralyzed,  as  already  stated,  l)ut  this  is  due  to  the  fact 
that  the  impulses  from  tlie  brain  can  no  longer  reach  them,  being  inter- 

'  See  "  Localization  of  Spinal-cord  Disease,"  p.  71. 
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rupted  by  the  lesion  in  tlie  spinal  cord,  Avhicli  lies  between  the  brain 
and  the  spinal  segment  of  these  muscles.  There  is  not,  therefore,  in 
these  muscles  any  marked  wasting ;  the  latter,  indeed,  if  present,  is  the 
result  of  disuse.  Nor  is  there  the  same  degree  of  flaccidity  referred  to 
in  the  muscles  whose  nutritional  centres  have  been  destroyed. 

It  is  usual  after  a  few  weeks  to  find  some  rigidity  present  in  these 
muscles,  and  spasmodic  jerkings  on  slight  peripheral  irritation ;  or, 
again,  contractions  may  take  place  involuntarily.  The  electrical  re- 
sponse, as  would  be  expected  from  what  has  been  said,  is  not  affected 
qualitatively  to  either  the  faradic  or  the  galvanic  current.  Therefore 
the  reaction  of  degeneration  is  never  present,  although  a  slight  decrease 
in  the  amount  of  electrical  response  is  usually  found — in  other  words,  a 
slight  quantitative  reduction.  These  conditions  are  all  well  defined  in 
the  later  stages  of  myelitis  when  it  is  passing  into  the  chronic  form, 
but  it  is  of  great  importance  to  recognize  the  condition  at  the  onset  of 
the  disease.  The  reflexes  are  exaggerated,  giving  an  exaggerated  patel- 
lar reflex  and  ankle  clonus. 

When  the  lumbar  segment  is  involved,  the  paralyzed  muscles  are 
flaccid  and  the  reflexes,  both  superficial  and  deep,  are  lost.  The  atrophy 
of  the  muscles  is  rapid  and  the  reaction  of  degeneration  is  well  defined. 
The  marked  difference  between  this  condition  and  that  of  the  dorsal 
lesion  is  flaccidity  of  the  muscles  and  their  loss  of  tonus.  The  paralysis 
is  also  more  complete,  involving  the  muscles  of  the  foot  and  ankle  and 
giving  thus  a  pronounced  "  foot-drop,"  leading  to  deformities  in  position. 
The  bladder  is  paralyzed,  but  in  this  case  the  centre  of  the  sphincter 
itself  is  involved,  and  there  is  incontinence  from  the  beginning. 

When  the  lesion  involves  the  cervical  region  of  the  cord,  the  paraly- 
sis is  situated  in  all  parts  below  the  diseased  segment,  but  the  wasting 
and  atrophy  affect  only  the  arms  ;  and  here,  perhaps,  we  see  more  clearly 
defined  the  distinction  which  we  have  spoken  of  in  regard  to  the  con- 
dition of  the  muscles  at  the  site  of  the  lesion  in  the  cord  and  those  sup- 
plied by  the  segments  further  below,  and  therefore  not  included  in  the 
inflammatory  disease.  The  loss  of  faradic  response  and  the  reaction  of 
degeneration  are  thus  only  present  in  the  muscles  of  the  upper  extremi- 
ties, which  are  also  flaccid ;  the  lower  extremities,  while  of  course 
paralyzed,  are  not  usually  flaccid,  but  often  rigid,  and  show  slight 
changes  only  of  electrical  response.  The  bladder  and  rectum  are  in- 
volved in  the  same  manner  as  in  the  lesion  in  the  dorsal  region ;  that  is, 
we  have  incontinence  from  overflow  of  the  bladder.  The  spinal  centre 
of  the  bladder  and  rectum,  being  situated  in  the  sacral  segment,  is  not 
involved  in  either  of  these  lesions  of  the  cord.  However,  the  connec- 
tion of  the  bladder  with  the  brain  being  cut  off  by  the  disease,  the 
bladder  fills  without  the  brain  being  informed  of  it — in  other  words,  the 
patient  is  unconscious  of  it.  The  brain  is  unable  on  this  account  to 
send  any  impulses  to  inhibit  the  sphincter ;  hence  the  bladder  becomes 
overfilled,  and  finally  overcomes  the  sphincter  and  the  urine  escapes. 
This  is  quite  different  from  the  form  of  incontinence  which  occurs  when 
the  lesion  involves  the  spinal  centre  for  the  bladder.  Here,  it  is  true, 
there  is  an  incontinence,  but  it  is  due  to  another  cause — /.  e.  the  paraly- 
sis of  the  centre  for  the  sphincter — the  result  being  continuous  passing 
of  tlie  urine  from  the  bladder  as  soon  as  it  reaches  that  organ  from  the 
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ureters.  This  would  occur  whether  the  influence  of  the  brain  over  the 
cord  remained  intact  or  not,  as  in  this  case  the  reflex  spinal  centre  is 
destroyed. 

We  may  also,  in  this  lesion,  have  disturbance  of  respiration  from 
paralysis  of  the  chest  and  abdominal  muscles,  or,  when  the  lesion  is  still 
higher,  paralysis  of  the  diaphragm.  When  the  lesion  involves  the 
eighth  cervical  or  the  first  dorsal  we  find  pupillary  changes,  in  which 
the  pupil  is  contracted.  There  is  some  narrowing  of  the  palpebral  fis- 
sure and  the  eyes  appear  retracted. 

One  word  requires  to  be  said  in  regard  to  the  deep  spinal  reflexes  : 
In  the  majority  of  cases  of  myelitis  we  find  the  patellar  reflexes  exag- 
gerated when  the  lesion  is  above  its  spinal  centre,  but  in  not  a  few  we 
may  find  them  lost  when  the  lesion  is  situated  in  the  cervical  and  dorsal 
regions.  It  has  been  observed  in  injuries  of  the  spinal  cord  of  the  cer- 
vical region,  which  have  resulted  in  complete  destruction  of  the  cord, 
that  the  patellar  reflexes,  contrary  to  what  Ave  would  suppose  from  a 
physiological  standpoint,  are  absent;  and  this  has  been  regarded  clin- 
ically as  a  diagnostic  point,  as  proving  that  the  cord  had  been  com- 
pletely destroyed  at  that  situation.  I  think  from  analogy,  therefore, 
we  can  conclude,  in  cases  of  inflammatory  origin  when  this  symptom 
is  present,  that  we  are  dealing  with  a  very  severe  lesion  which  has 
destroyed  the  cord,  and  we  must  regard  the  prognosis  as  especially 
unfavorable. 

Disturbances  of  Sensation. — In  complete  transverse  myelitis  there  is 
observed  loss  of  sensation  in  all  the  parts  below  the  lesion.  This  applies 
to  all  forms  of  sensation — i.  e.  touch,  temperature,  pain,  muscular  sense, 
and  general  sensibility.  The  patient  suifers  absolutely  no  pain  in  this 
disease  in  the  parts  affected.  This  applies  in  all  destructive  lesions,  and 
is  of  importance  to  remember  as  a  diagnostic  feature  of  the  disease,  and 
also  in  regard  to  treatment,  for  otherwise  the  application  of  heat  to  the 
parts,  not  being  perceived  by  the  patient,  and  therefore  not  complained 
of,  may  lead  to  extensive  destruction  of  the  skin,  causing  sloughing  of 
the  soft  parts. 

.  At  the  upper  border  of  the  lesion  in  the  cord  there  is  always  more 
or  less  hypersesthesia,  the  patient  being  susceptible  to  all  forms  of  sen- 
sation, even  excessive  pain  being  occasioned  by  moderate  irritation,  as 
from  the  examination  with  an  sesthesiometer.  The  explanation  of 
this  probably  lies  in  the  fact  that  the  sensory  nerves  entering  the 
spinal  cord  at  this  site  are  subject  to  inflammatory  changes.  There 
is  often  also  considerable  ])ain  in  the  back  in  this  region — a  "girdle 
pain,"  involving  the  whole  body  like  a  band  or  belt.  This  is  probably 
due  to  some  involvement  of  the  spinal  membranes,  as  lesions  strictly 
confined  to  the  cord  substance  rarely  cause  pain.  It  is  similar  to  the 
pain  in  ])neumonia  caused  by  affection  of  the  pleura,  which  is  present 
to  a  greater  or  less  degree  in  all  cases.  Pain,  however,  is  not,  as  a  rule, 
of  long  duration  in  myelitis,  nor  is  it  as  severe  as  in  spinal  meningitis. 
A  ])oint  of  interest  in  regard  to  the  line  of  demarkation  of  the  sensory 
distiirl)ance  is  that  it  is  rarely  a  straight  line  across  the  body,  but  is 
usually  ()bli(|Ue,  which  indicates  tliat  tli(>  lesion  in  the  cord  itself  extends 
somewhat  liiglier  on  one  side  tliau  on  the  other.  This  is  indeed  con- 
firmed by  tlie  ))athological  conditions  found   ])ost-niortem. 
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Tropkic  Symptoms. — Besides  the  muscalar  atrophy  we  ol^serve  dis- 
turbances ill  the  nutrition  of  the  skin  of  a  well-marked  character,  adding- 
another  very  distinctive  diagnostic  point  in  myelitis.  Bedsores  almost 
invariably  form  within  a  week  or  earlier  from  the  onset  of  the  paralysis. 
They  form  at  any  point  where  there  is  the  slightest  pressure,  and  there- 
fore are  especially  apt  to  be  found  over  the  sacrum  and  coccyx,  over  the 
trochanters  and  the  heels,  and  not  infrequently  on  the  inner  side  of  the 
knees  when  they  have  been  allowed  to  press  against  each  other.  When 
the  lesion  is  in  the  cervical  region  of  the  cord,  we  find  them  over  the 
elbows  and  shoulders.  They  may  even  be  found  on  the  penis  at  the 
meatus  when  a  catheter  has  been  used  and  left  in  the  urethra.  The 
cause,  however,  is  not  the  pressure,  except  in  the  sense  of  acting  as  a 
predisposing  agent,  for  bedsores  will  form  independently  of  pressure,  as 
I  have  had  occasion  to  observe  in  several  cases,  and  are  the  direct  result 
of  the  destruction  of  the  nutritive  centre  of  the  skin  in  the  cord.  This 
centre  is  situated  in  the  posterior  horns,  somewhat  centrally  and  pos- 
teriorly. The  character  of  the  bedsore  differs  also  from  that  observed 
from  pressure  in  the  various  exhausting  diseases,  such  as  phthisis, 
typhoid  fever,  etc. :  it  is  far  more  extensive,  and  is  often  irresponsive 
to  all  treatment,  progressing  steadily  as  long  as  the  disease  in  the  cord  is 
still  active  and  progressive.  There  is  often  a  necrosis  of  all  the  tissues 
extending  through  the  skin,  tendinous  sheaths,  and  muscles,  and  down 
to  the  bone  itself.  We  have,  therefore,  the  various  stages  of  necrosis 
of  tissues — a  virtual  gangrene  of  the  parts.  First,  a  slight  redness  or 
flushing  of  the  skin  takes  place,  which  in  a  few  hours  passes  on  fre- 
quently to  marked  sloughing  of  the  part,  and  finally  the  whole  area  is 
the  seat  of  a  black  mass.  This  is  associated  with  the  odor  character- 
istic of  necrosis.  With  recovery  these  blackened  sloughs  finally  come 
away,  and  under  them  we  observe  healthy  granulations.  In  severe 
cases  the  sloughing  of  the  tissues  may  be  so  extensive  that  a  probe  can 
be  passed  in  all  directions  from  the  sacrum  to  the  trochanters.  The 
exhaustion  accompanying  this  extensive  destruction  of  tissue,  associated 
as  it  is  with  a  temperature  ranging  from  101°  to  103°  F.,  is  one  of  the 
direct  causes  of  a  fatal  issue. 

Vasomotor  Symptoms. — There  is  usually  at  first  some  elevation  of 
the  temperature  of  the  paralyzed  limbs ;  later  this  changes,  and  the 
limbs  have  a  lower  temperature  than  normal,  and  there  is  often  present 
a  cold,  clammy  sweat.  Associated  with  this  there  is  usually  consid- 
erable oedema.     In  the  chronic  stages  the  skin  becomes  dry  and  harsh. 

In  cervical  lesions  there  may  be  pupillary  changes  probably  due  to 
disease  of  the  cervical  sympathetic.  Optic  neuritis  has  also  been  ob- 
served in  some  cases.  The  intelligence  remains  conserved  throughout 
the  disease,  and  it  is  certainly  a  peculiar  and  characteristic  picture  to 
observe  the  comparative  comfort  of  these  patients,  lying  absolutely  para- 
lyzed, with  incontinence  of  urine  and  extensive  bedsores,  the  only  func- 
tionally active  parts  being  the  centre  of  respiration  and  the  cerebrum. 

Complications  and  Sequelae. — Under  this  head  we  shall  speak 
of  such  complications  as  are  really  a  part  of  the  disease  itself,  but  which 
are  not  always  present  in  the  same  marked  degree.  Among  the  most 
common  is  cystitis.  This  is  largely  due  to  retention  of  some  of  the 
urine  in  the  bladder.      Despite  the  greatest  care,  the  urine  becomes 
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alkaline  and  undergoes  decomposition.  There  is,  at  times,  some  dis- 
turbance of  nutrition  in  the  bladder  wall  itself,  owing  to  disease  of  the 
spinal  centre.  A  common  cause  of  cystitis  is  infection  due  to  the  intro- 
duction of  the  catheter.  The  greatest  caution  should  be  observed  in 
this  regard,  the  catheter  being  thoroughly  boiled  after  each  operation. 
We  may  have  extensive  ulceration  of  the  bladder  itself,  and  extension 
of  the  inflammatory  process  to  the  kidneys  or  the  peritoneum,  or  an 
abscess  Avhich  may  open  into  the  peritoneal  cavity,  causing  peritonitis 
(Gowers).  Extensive  bedsores,  with  the  accompanying  fever,  lead  to  ex- 
haustion and,  at  times,  to  secondary  infection  of  the  lungs,  and  there 
may  be  secondary  renal  complications,  as  amyloid  degeneration  of  the 
kidneys. 

The  inflammatory  process  may  be  confined  to  the  segment  of  the 
cord  first  involved,  and  reach  its  height  in  ten  days  or  two  weeks,  or  it 
may  extend  downward  or  upward.  In  the  former  case  we  recognize  its 
progress  by  the  increased  atrophy  of  the  muscles,  which  were  at  first 
only  paralyzed ;  also  by  the  extension  of  the  anaesthesia  and  the  loss 
of  "the  reflexes.  The  same  may  be  observed  if  it  extends  upward,  so 
that  if  the  respiratory  centres  are  involved,  death  results. 

Diagnosis. — Acute  transverse  myelitis  may  be  confounded  with 
several  other  diseases  associated  with  disturbances  of  motion  and  sensa- 
tion, such  as  multiple  neuritis.  This  disease,  indeed,  until  recent  times 
was  usually  classed  as  a  myelitis.  We  have  in  both  paralysis  of  the 
extremities,  associated  with  wasting,  and  coming  on  often  more  or  less 
acutely.  In  neuritis,  however,  there  is  rarely  any  paralysis  of  the 
bladder  and  rectum,  nor  are  bedsores  present — certainly  never  extensive 
necrosis  of  the  tissues,  as  observed  in  myelitis.  The  paralysis  in  neur- 
itis almost  invariably  appears  in  the  lower  extremities,  giving  the 
characteristic  foot-drop,  and  then  extends  to  the  upper  extremities, 
involving  the  extensors  of  the  wrist,  with  marked  wrist-drop.  We 
have,  therefore,  a  different  set  of  muscles  involved,  the  paralysis  being 
almost  entirely  confined  to  the  extensors.  As  we  have  said,  the  par- 
alysis in  myelitis  in  the  majority  of  cases  is  confined  to  the  lower 
extremities,  so  that  the  clinical  picture  of  paralysis  of  both  upper  and 
lower  extremities  should  always  suggest  neuritis.  The  most  marked 
diagnostic  symptom  is  the  presence  of  pain  in  the  muscles  when  they 
are  grasped,  and  along  the  course  of  the  nerves  when  pressure  is  made. 
This  may  at  times  be  exquisite  in  character,  and  is  never  present  in 
myelitis.  The  absence  of  all  mental  symptoms  in  myelitis  and  their 
very  common  occurrence  in  alcoholic  neuritis — the  form  we  com- 
monly have  to  deal  with — is  another  diagnostic  point.  In  the  latter 
there  are  not  infrequently  delusions  of  sight  and  hearing  and  loss  of 
knowledge  of  time  and  place.  The  tendency  to  recovery  in  neuritis, 
the  contraction  f)f  tlu;  unparalyzcd  muscles,  and  tlie  flaccid  condition 
of  tlie  paralyzed  muscles  are  imi)ortaut  conditions  to  remember.  The 
antesthesia  in  neuritis  is  never  complete,  as  in  myelitis ;  there  may  be 
delayed  sensation  or  partesthesia,  with  areas  of  hy]iera?sthcsia  and  anses- 
thesia,  but  never  a  well-defined  line  below  Avhich  all  sensation  is  lost. 

Poliomyclilis  distinguishes  itself  essentially  by  })aralysis  and  wast- 
ing, and  wliilc,  at  times,  both  lower  and  u])per  extremities  arc  simul- 
taneouslv    involved,    it    more    often    consists    in    a    paralysis    affecting 
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one  lower  extremity  or  one  upper,  or,  again,  one  upper  and  the  opposite 
lower  extremity.  The  difference — especially  important,  however — is 
the  absence  of  all  sensory  disturbances  and  of  bedsores,  or  paralysis  of 
the  bladder  and  rectum.  It  is  commonly  also  a  disease  of  early  life, 
although  it  may  occur  in  adults. 

Hysterical  paralysis,  when  affecting  the  lower  extremities,  may  be 
mistaken  for  myelitis.  There  is  rarely,  if  ever,  any  wasting,  nor  do 
we  find  any  change  in  the  electrical  reactions.  As  a  rule,  there  is  no 
distinct  line  of  anaesthesia  through  any  segment  of  the  cord;  that  is,  if 
anaesthesia  is  present,  it  is  irregular  in  its  distribution,  and  may  involve 
a  much  larger  area  than  that  of  the  paralysis,  or  even  be  in  the  form 
of  a  hemiangesthesia.  There  is  rarely  paralysis  of  the  bladder,  although 
the  mental  condition  may  be  such  as  to  lead  to  loss  of  attention  to  the 
wants  of  nature,  and  consequently  to  involuntary  micturition  or  to 
retention.  There  is  an  absence  of  bedsores.  We  must  look  for  the 
special  stigmata  of  hysteria,  which  have  usually  preceded  the  par- 
alysis. In  some  cases  of  hysteria  there  may  be  extreme  general  wast- 
ing of  the  body,  but  in  these  cases  there  is  often  no  actual  paralysis,  the 
Aveakness  being  due  to  the  interference  with  nutrition. 

Disseminated  and  central  myelitis  differentiate  themselves  from 
transverse  myelitis  by  their  localized  symptoms.  In  the  former  we 
have  focal  symptoms,  as  paralysis  of  one  arm  and  the  opposite  leg,  or 
a  hemiplegia  of  the  Brown-Sequard  type ;  that  is,  loss  of  motion  and, 
perhaps,  exaggerated  reflexes  on  one  side  of  the  body  and  anaesthesia 
on  the  opposite  side.  A  case  of  that  character  I  have  now  under 
observation  which,  during  the  past  two  years,  has  terminated  in  the 
chronic  form  of  disseminated  myelitis,  with  secondary  contractures  and 
rigidity  common  to  myelitis  in  general. 

In  central  myelitis  the  symptoms  are  especially  characterized  by 
trophic  changes,  associated  with  atrophy  of  the  muscles.  Morton 
Prince  reports  two  cases  of  central  myelitis  with  dissociation  of  sensory 
symptoms,  such  as  are  observed  in  syringomyelia.  The  extent  of  the 
paralysis  would  depend  on  the  extent  of  gray  matter  involved  in  the 
anterior  horns,  and  the  sensory  disturbances  on  that  of  the  posterior 
horns. 

Hemorrhage  into  the  cord  would  be  characterized  by  the  suddenness 
of  the  onset  of  the  symptoms.  There  is  often  difficulty  in  diagnosis 
in  these  cases,  for  in  myelitis,  as  we  have  seen,  there  may  be  extensive 
capillary  extravasation.  The  initial  symptoms  in  both  instances  run 
a  similar  course.  They  must  necessarily  be  the  same  if  the  same  areas 
of  the  cord  are  involved ;  in  hemorrhage,  however,  there  is  not  usually 
extension  of  the  symptoms  to  any  great  degree,  except  from  soften- 
ing of  the  cord  in  the  immediate  neighborhood  of  the  lesion.  A  history 
of  traumatism  followed  by  paralysis  would  render  the  diagnosis  of  hem- 
orrhage almost  certain  where  dislocation  or  fracture  of  the  spinal 
vertebrae  could  be  excluded. 

Spinal  meningitis  differentiates  itself  almost  absolutely  from  myelitis 
by  the  presence  of  pain  in  the  back  of  a  severe  character,  which  is 
increased  by  any  motion  of  the  limbs  which  causes  traction  on  the 
meninges.  The  pains  also  shoot  down  into  the  limbs  in  a  radiating 
manner,  beginning  from  the  site  of   the  lesion.     The   patient  lies  in 
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a  position  of  flexion  in  order  to  relieve  tension  on  the  spine,  and 
the  muscles  are  in  a  state  of  rigid  contraction.  Unless  paralysis 
results  later  from  extension  of  the  inflammation  to  the  cord  or  from 
compression,  there  is  no  vesical  or  rectal  paralysis,  bedsores  do  not 
form,  and  there  is  no  change  in  the  electrical  response  of  the  muscles. 
The  two  conditions  are  especially  characterized  by  excessive  pain,  with 
little  paralysis,  in  meningitis,  and  by  the  absence  of  pain  and  the 
presence  of  paralysis  in  myelitis. 

Prognosis. — Complete  recovery  in  transverse  myelitis  is  unusual ; 
partial  recovery  is  not  rare,  but  more  or  less  paraplegia  remains.  We 
usually  find  in  these  cases  the  evidence  of  the  secondary  changes  which 
have  occurred  in  the  spinal  cord — that  is,  the  ascending  degeneration 
of  the  posterior  columns  or  sensory  tracts — and  therefore  more  or  less 
ataxia  of  the  parts  above  the  seat  of  the  lesion.  More  marked  than 
the  preceding  are  the  signs  of  descending  degeneration  in  the  lateral 
tracts  of  the  cord,  or  secondary  lateral  sclerosis,  with  the  accompanying 
rigidity  or  spasticity  of  the  muscles  and  exaggeration  of  the  reflexes ; 
in  other  words,  the  patient  recovers  with  more  or  less  well-defined 
spastic  paraplegia.  If  the  inflammatory  process  continues  and  there 
is  no  improvement  for  two  or  three  months,  especially  if  the  vesical 
paralysis  and  the  condition  of  the  bedsores  are  extreme,  the  prognosis 
is  unfavorable.  An  important  symptom  of  the  ending  of  the  progress 
of  the  disease  is  the  subsidence  of  the  further  extension  of  the  bedsores 
and  the  beginning  of  healthy  granulation.  An  early  indication  of 
improvement  also  is  the  partial  return  of  sensation.  There  may  be 
considerable  improvement  even  after  a  year,  although  this  is  unusual. 
The  recovery  of  course  depends  upon  the  actual  amount  of  destruction 
of  the  structure  of  the  cord.  If  this  has  been  complete,  there  can  be 
at  no  time  a  restoration.  A  fatal  ending  may  take  place,  as  has  been 
said,  as  a  result  of  the  exhaustion  from  the  bedsore  or  the  presence 
of  cystitis,  with  the  ever-existing  danger  of  its  extension  to  tjie  kidney. 
When  long  continued,  as  the  temperature  remains  fr^m  100°  to  103^ 
F.,  the  prognosis  must  remain  a  doubtful  one ;  necessarily  also,  if  the 
lesion  is  in  the  cervical  region,  the  prognosis  is  proportionately  unfavor- 
able, as  extension  may  take  place  so  as  to  involve  the  respiratory  centres 
and  cause  death.  The  prognosis  depends,  therefore,  upon  the  severity 
f)f  the  lesion.  Slight  inflammatory  conditions,  although  symptomatically 
sliowing  marked,  or  even  absolute,  j)aralysis  and*an?esthesia — even  vesical 
])aralysis  and  bedsores — may  clear  up  rapidly  and  result  in  complete 
recovery.  A  characteristic  instance  of  that  form  due  to  syphilis  has 
recently  been  under  my  care,  in  which,  after  five  months,  complete 
return  to  power  took  place,  with  normal  electrical  reaction  of  the 
muscles,  the  only  trace  of  the  preceding  disease  being  a  slight  increase 
of  th(!  reflexes.  In  cases  whicli  ])ass  on  to  the  chronic  form  of  spastic 
j)araj)legia  J  think,  with  time,  tlicre  is  often  a  decrease  of  the  rigidity 
and  of  the  exaggeration  of  tlie  deep  reflex(>s. 

Treatment. — At  the  ons(!t  of  the  disease,  especially  if  it  has  been 
due  to  exposure,  a  hot  hath,  dry  or  wet  cupping,  or  counter-irritation 
by  means  of  blisters  or  tlie  ap])lication  f)f  cohl,  may  be  of  use,  but  after 
the  acute  stage  has  ])ass('d  these  agents  act  rather  unfavorably.  Great 
care  should   he  tiikeii  not  to   interfere  with  the   nutrition  of  the  skin  by 
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these  means.  Absolute  rest  should  be  enjoined,  therefore,  and  as  little 
disturbance  of  the  patient  by  the  above-mentioned  measures  should  be 
allowed  as  possible.  Ergot  has  been  recommended  at  this  time — 1  or  2 
drachms  three  times  a  day,  or  ergotin,  2  to  5  grains  three  times  a  day 
— and,  although  of  doubtful  effect,  it  may  be  given  on  general  princi- 
ples. Strychnine  at  this  early  stage  is  contraindicated.  To  maintain 
the  nutrition  of  the  muscles  after  the  acute  symptoms  have  passed  away 
systematic  massage  and  electricity  are  beneficial.  When  the  j^aralysis 
is  extreme  and  evidence  of  a  destructive  lesion  of  the  cord  exists,  it  is 
doubtful  whether  any  form  of  counter-irritation  can  stay  the  progress 
of  the  inflammation,  and  it  is  advisable  not  to  attempt  it.  As  the 
disease  progresses  attention  should  be  paid  to  maintenance  of  the 
general  nutrition.  The  bladder  should  not  be  allowed  to  become  dis- 
tended, but  should  be  periodically  emptied  by  the  catheter.  In  cystitis 
the  bladder  should  be  washed  out  with  antiseptic  solutions.  The  bedsores 
should  be  kept  as  free  as  possible  from  contact  with  the  urine,  which 
often,  without  great  care,  saturates  the  bed-clothing.  Oakum  serves 
the  purpose  of  absorbing  the  discharge.  Local  stimulation  in  the  early 
stages  may  prevent  the  extension  of  the  sloughing.  The  best  applica- 
tion is  alcohol  and  water ;  later,  iodoform  with  Peruvian  balsam  makes 
an  effectual  application,  and  the  odor  is  somewhat  controlled.  As  soon 
as  improvement  manifests  itself  or  further  progress  of  the  disease  has 
ceased,  it  is  advisable  to  have  the  patient  put  in  a  reclining  chair,  thus 
giving  change  of  position  and  relieving  pressure  from  certain  parts 
which  must  occur  when  lying  in  bed.  At  this  period  counter-irritation, 
such  as  the  Paquelin  cautery,  blisters,  and  electricity,  may  be  beneficial 
and  hasten  recovery.  I  do  not  believe  electricity  acts  in  any  other  way 
than  to  maintain  the  nutrition  of  the  tissues  by  improving  the  circula- 
tion and  maintaining  the  tonus  of  the  muscles  by  bringing  the  individ- 
ual muscles  into  action.  When  the  rigidity  is  very  marked  I  have 
found  the  galvanic  current  preferable  to  the  faradic,  and,  as  a  rule, 
much  more  pleasant  to  the  patient.  The  electricity  should  not  be  used 
except  for  the  j^urpose  of  diagnosis  so  long  as  the  inflammation  is  pro- 
gressive— usually,  therefore,  not  until  the  third  or  fourth  week  of  the 
disease.  Massage  is  very  beneficial  at  this  period  also,  both  in  its 
general  and  local  effects  on  the  paralyzed  muscles.  It  is  wise  to  com- 
bine with  this,  if  possible,  treatment  at  some  one  of  the  hot  springs. 
Even  cases  of  long-standing  contracture  may  be  benefited  by  this  treat- 
ment, and  greater  freedom  of  motion  attained,  thus  leading  the  patient 
to  .make  greater  effort  on  his  own  part  to  carry  out  some  regular,  though 
perhaps  limited,  course  of  exercises.  All  over-fatigue  should  be  care- 
fully avoided.  Removal  to  a  warm  climate  is  also  of  advantage,  as 
cold  is  apt  to  increase  the  rigidity.  Even  months  after  the  onset  of 
the  disease  I  have  seen  marked  improvement  take  place.  While,  of 
course,  w^  recognize  that  the  extent  of  recovery  depends  largely  upon 
the  degree  of  inflammatory  destruction  of  the  cord,  nevertheless  I  have 
observed  that  in  all  cases  which  have  been  subjected  to  more  or  less 
manipulation  and  exercise  the  improvement  has  been  decidedly  greater 
than  among  those  in  which  little  eff'ort  has  been  made  at  systematized 
movement  of  the  limbs  conjoined  with  massage  and  hydrotherapy.  The 
general  nutrition,  as  has  been  remarked,  should  be  carefully  maintained 
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in  the  early  stage  of  the  disease.  The  bowels  should  be  moved  from 
time  to  time  by  euemata,  as,  owing  to  the  paralysis  of  the  sphincters, 
although  the  ordinary  laxatives,  such  as  aloin  and  cascara,  are  beneficial, 
there  is  a  tendency  to  incomplete  evacuation  of  the  lower  bowel. 

In  syphilitic  cases  I  have  used  mercurial  inunctions  and  iodide  of 
potassium  in  large  doses.  When  there  is  much  restlessness  and  evidence 
-of  irritation  of  the  posterior  nerve  roots,  with  spasmodic  twitchings  of 
the  limbs  and  pain  radiating  into  the  extremities,  I  find  that  20  grains 
of  bromide  of  potassium  and  10  grains  of  antipyrine  give  relief.  Half 
a  grain  of  codeine,  combined  with  5  grains  of  quinine,  will  control  the 
temperature  and  produce  a  sense  of  rest  and  quiet. 


DISSEMINATED  MYELITIS  (MULTIPLE  MYELITIS). 

Defixitiox. — An  acute  condition  which  has  been  described  by  Eise- 
mann,  Leyden  and  Westphal,  and  others  as  not  infrequently  following 
the  specific  fevers — smallpox,  typhus,  etc. — but  also  occurring  independ- 
ently of  these  diseases.  The  principal  diagnostic  points  are  the  acute- 
ness  of  the  onset  of  the  disease,  with  symptoms  resembling  multiple 
sclerosis.  Ebstein,  in  the  post-mortem  examination  in  a  case  of  eight 
years'  standing,  found  disseminated  degeneration  in  the  medulla  and 
spinal  cord.  The  characteristic  symptoms  of  the  disease  (Westphal) 
are — (1)  A  peculiar  disturbance  of  the  speech  of  a  slow  scanning  cha- 
racter ;  (2)  ataxia  of  the  extremities,  with  but  slight  motor  paralysis  \ 
(3)  absence  of  sensory  disturbance  ;  and  (4)  psychical  disturbances,  as 
shown  by  loss  of  memory,  irritability,  and  dementia. 

Etiology. — While,  as  has  been  said,  the  disease  has  often  been 
observed  following  infectious  fevers,  it  may  occur  independently  without 
any  known  cause,  or  from  syphilis  and  alcohol  or  exposure  to  cold. 

Pathological  Anatomy. — We  find  inflammatory  processes  scat- 
tered through  the  nervous  system,  involving,  as  in  multiple  sclerosis, 
the  hemispheres,  the  pons,  medulla,  and  spinal  cord.  They  may  involve 
the  gray  substance,  but  not  as  frequently  as  the  white.  There  may 
exist  the  same  condition  as  in  transverse  myelitis — the  so-called  red 
softening — dependent  upon  the  degree  of  vascular  disturbance.  The 
bloodvessels  are  enlarged  and  filled  with  blood  ;  the  nerve  fibres  are 
swollen  or  they  may  have  disappeared.  The  nerve  cells  are  swollen, 
and  later  lose  their  processes  and  undergo  degeneration.  The  condition 
is  one,  in  fact,  of  a  localized  inflammation,  and,  unless  the  areas  in- 
volved are  large,  the  secondary  degeneration  is  not  marked.  I  have 
seen  cases,  however,  in  which  the  spinal  lesion  was  more  marked 
than  the  cerebral,  or  that  of  the  medulla  and  pons,  in  which  the 
secondary  degeneration  in  the  lateral  tracts  must  have  been  consider- 
able, judging  from  tiie  spasticity  of  the  muscles  and  the  exaggeration 
of  tlie  reflexes.  There  is  usually  an  increase  of  the  neuroglia  tissue. 
The  final  condition  is  that  of  multiple  sclerosis  (Leyden). 

Symptoms. — The  onset  of  the  disease  is  acute  ;  that  is,  within  a  day 
or  a  week  there  are  marked  tremor  and  ataxia  of  the  extremities,  which 
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usually  involve  all  four  extremities,  but  may  bo  limited  to  one  side. 
The  head  is  also  affected,  and  there  are  marked  tremor  of  the  tongue 
and,  not  infrequently,  nystagmus.  The  speech  interference  is  very 
marked  ;  at  times  it  is  hardly  intelligible,  being  slurring  in  character, 
or,  again,  explosive.  There  is  often  associated  with  these  symptoms 
mental  weakness,  giving  a  foolish  and  somewhat  expressionless  appear- 
ance to  the  face.  The  patient  is  also  easily  excited  emotionally,  seeming 
to  have  lost  the  power  of  self-control  and  also  of  concentration.  The 
deep  reflexes  may  be  much  exaggerated,  and  later  there  may  be  marked 
spasticity  of  the  muscles,  with  a  tendency  to  contracture.  There  is 
usually  also  considerable  muscular  weakness ;  however,  this  never 
manifests  itself  so  extremely  as  the  inco-ordi nation  and  tremor.  The 
bladder  and  rectum  are  not,  as  a  rule,  involved.  Sensory  disturbance 
is  not  prominently  present.  There  may  be  some  involvement  of  the 
cranial  nerves,  showing  itself  in  deafness  or  optic  neuritis.  These 
symptoms  may  all  disappear  in  a  few  weeks,  but  in  most  of  the  cases 
under  my  observation  they  have  established  themselves  in  a  chronic 
form,  resembling  multiple  sclerosis.  I  have  observed  also  that  the 
mental  symptoms  in  the  acate  cases  differ  from  multiple  sclerosis  in 
being  more  marked  and  passing  somewhat  rapidly  into  dementia. 

A  colored  jockey  who  had  received  a  severe  fall  came  under  my 
observation  with  symptoms  of  marked  tremor,  ataxia,  nystagmus,  stam- 
mering speech,  and  mental  disturbance.  He  was  unable  to  remember 
the  day  of  the  week.  He  was  also  very  emotional,  being  easily  excited 
to  tears  or  laughter.  He  improved  considerably  in  his  spinal  symptoms, 
and  was  finally  discharged.  Some  few  months  afterward,  however,  I 
heard  that  he  had  been  arrested  as  intoxicated,  and  later  had  been  trans- 
ferred to  the  insane  asylum,  where  I  saw  him,  and  found  him  in  a  con- 
dition of  complete  dementia,  although,  unless  excited,  there  was  very 
little  tremor  or  ataxia.  These  motor  symptoms,  in  fact,  were  all  in- 
creased on  voluntary  action,  the  patient  lying  quiet  without  tremor 
unless  called  upon  to  perform  some  act.  The  tremor  is  therefore  of  the 
intention  variety. 

Many  cases  present  a  somewhat  different  course  from  the  above. 
There  may  be  a  paralysis  of  one  extremity  associated  with  some  atrophy, 
which  may  undergo  more  or  less  complete  recovery,  to  be  followed  by 
paralysis  in  another  limb.  Later  there  may  be  a  more  extensive  lesion, 
involving  both  lower  extremities  and  associated  with  exaggeration  of 
the  reflexes  and  contractures  and  rigidity  of  the  muscles.  Without  a 
previous  history  of  the  manner  of  the  onset  of  the  disease — that  is,  of 
the  paralysis  of  first  one  limb,  more  or  less  complete,  with  involvement 
later  of  either  another  limb  on  the  opposite  side  or  the  same  side — it 
would  be  impossible  to  distinguish  it  from  a  diffuse  myelitis  or  a  mul- 
tiple sclerosis. 

While  in  these  cases  the  course  is  a  protracted  one  and  becomes 
chronic,  the  onset  of  each  new  development  of  the  cord  is  acute  in 
character. 

Complications. — Under  this  head  may  be  included  the  later  men- 
tal development  of  dementia  in  many  cases,  or,  again,  the  appearance 
of  optic  neuritis,  or  the  gradual  progression  toward  multiple  sclerosis. 
Death  does  not  directly  result  from  the  disease  itself.     In  some  cases, 
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which  have  more  of  the  type  of  transverse  myelitis,  the  bladder  and 
rectum  may  be  involved,  thus  adding  to  the  complications. 

Diagnosis. — Little  need  be  added  further  on  this  subject  to  that 
which  has  already  been  stated.  The  most  suggestive  diagnosis  on  first 
examination  of  such  a  patient  is  multiple  sclerosis.  The  great  mental 
irritability  and  weakness,  however,  diifer  very  much  from  that  disease ; 
the  presence  also  of  more  paresis  than  is  present  in  sclerosis  is  a  marked 
differential  point.  Above  all,  the  acuteness  of  the  onset  of  the  symp- 
toms would  seem  the  greatest  point  of  difference.  Leyden  and  West- 
phal  have  observed  it  also  most  frequently  following  the  infectious  dis- 
eases, and  in  such  cases,  therefore,  at  least  we  can  feel  more  positive  of 
the  diagnosis.  In  the  cases  under  my  observation  no  such  previous 
history  was  present,  one  apparently  following  an  injury  and  another 
giving  no  apparent  cause. 

Prognosis. — In  some  cases  we  have  a  complete  recession  of  all 
symptoms  within  a  few  weeks,  ending,  therefore,  in  recovery.  It  is 
possible,  however,  that  this  may  not  be  as  complete  as  would  appear  on 
first  consideration,  as  it  is  probable  that  many  of  the  cases  of  multiple 
sclerosis  occurring  in  adults  have  been  preceded  by  a  multiple  myelitis. 
The  prognosis  in  general,  therefore,  is  unfavorable,  as,  from  what  we 
have  said,  the  usual  tendency  of  the  disease  in  its  later  stages  is  evi- 
dently toward  multiple  sclerosis.  There  is  no  immediate  danger  to  life 
during  the  acute  or  chronic  stages  from  the  disease  itself;  the  fatal 
result  occurs,  as  a  rule,  through  some  intercurrent  disease. 

Treatment. — The  same  principles  should  be  here  observed  as  in 
acute  myelitis — rest  in  bed  for  several  weeks,  and  during  the  acute 
stage  the  use  of  ergot  internally.  No  direct  counter-irritation  of  any 
character  is  advisable.  In  the  later  stages  massage,  electricity,  hydro- 
therapy, and  the  exhibition  of  the  iodide  of  potassium  and  strychnine 
constitute  the  chief  measures ;  the  latter  drug,  however,  should  not  be 
employed  if  the  rigidity  is  marked. 


CHRONIC  MYELITIS. 

Definition. — Chronic  myelitis  is  a  sclerosis  of  the  spinal  cord, 
usually  the  result  of  a  preceding  acute  or  subacute  myelitis ;  that  is, 
of  a  preceding  inflammation,  differing  from  the  so-called  systemic  dis- 
eases of  the  cord,  as  tabes  and  lateral  sclerosis,  in  which  a  previous 
inflammatory  condition  has  not  been  present,  but  in  which  we  have 
rather  a  degenerative  process  (Ijoyden).  We  sliall  speak,  therefore, 
especially  in  this  relation,  of  a  disease  of  the  cord  which  is  usually  a 
later  stage  of  Avhat  we  have  already  described  as  acute  myelitis  the 
result  of  the  secondary  degeneration.     It  may  be  primary. 

ETKji/KiY. — From  our  preceding  remarks  it  is  evident  that  the 
usual  cause  of  a  chronic  myelitis  is  fin  acute  myelitis.  In  some  cases 
we  observe  similar  sym])toms  from  a  traumatism  which  has  resulted 
in  more  or  less  destruction  of  the  cord,  and  fi-om  hemorrhage,  tumor, 
or  caries.      These    conditions    pathologically   fall    more    closely   under 
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the  head  of  softening  of  the  cord,  and,  according  to  Leyden,  many- 
years  after  the  appearance  of  pressure  symptoms  from  caries  of  the 
spine  the  evidence  of  softening  of  the  substance  of  the  cord  is  pres- 
ent, without,  however,  any  true  inflammatory  changes.  The  disease 
may  be  caused  also,  as  in  acute  myelitis,  from  extension  of  the  lesion 
from  surrounding  tissues,  as  in  meningitis,  or  primarily  from  cold, 
syphilis,  etc. 

Pathological,  Anatomy. — We  find  a  more  or  less  marked  dis- 
appearance of  both  the  nerve  cells  in  the  gray  matter  and  of  the  nerve 
fibres,  with  an  increase  of  the  interstitial  tissue  and  thickening  of  the 
walls  of  the  vessels,  with  narrowing  of  their  diameters.  The  mem- 
branes may  also  be  involved,  causing  thickening  of  the  pia,  and  the 
cord  itself  may  appear  to  be  much  decreased  in  its  diameter.  Sclerosis, 
which  is  the  characteristic  pathological  lesion  of  chronic  myelitis,  is 
present  in  both  the  ascending  and  descending  tracts.  This  sclerosis 
may  extend  over  months  before  its  completion,  following  an  acute  mye- 
litis ;  Leyden  even  ascribes  a  year  before  the  final  stages  have  been 
reached.  On  examination  of  the  cord  we  find  the  posterior  columns, 
extending  from  the  site  of  the  lesion,  degenerating  upward  to  the 
medulla,  both  posterior  tracts  being  first  involved  at  higher  levels,  the 
degeneration  confining  itself  more  nearly  to  the  column  of  Goll,  until, 
where  the  lesion  has  been  situated  in  the  lumbar  region,  we  find  the 
cervical  degeneration  limited  to  the  posterior  parts  only  of  that  tract — 
i.  e.  Goll's,  The  cerebellar  tract  and  the  column  of  Gowers  show  a  like 
ascending  degeneration  (see  Starr's  plates,  pp.  91,  92).  The  descending 
degeneration  is  confined  to  the  lateral  tracts  of  the  cord,  and  extends 
throughout  their  whole  lower  length  below  the  lesion. 

Symptoms. — The  symptoms  are  of  a  similar  character  to  those 
already  described  in  acute  myelitis,  but  are  less  acute  in  their  onset,  and 
frequently  less  defined.  At  first  the  patient  complains  of  some  weak- 
ness, as  a  rule,  in  the  lower  extremities,  accompanied  usually  by  some 
rigidity  and  a  loss  of  control,  more  or  less  absolute,  over  the  bladder 
and  rectum.  It  may,  however,  be  months  before  a  well-marked  par- 
alysis has  developed.  Loss  of  sensation  is  rarely  complete.  Various 
degrees  of  parsesthesia  are  present,  with  numbness  and  some  tingling. 
As  with  the  motor  symptoms,  this  is  often  slow  in  development,  and, 
although  it  may  be  extreme,  as  in  acute  myelitis,  it  is  rarely  so.  The 
degree  of  atrophy  of  the  muscles  depends  upon  the  extension  of  the 
lesion  into  the  anterior  horns,  and  is,  as  a  rule,  not  a  distinctive  symp- 
tom. The  reflexes  become  more  exaggerated  with  the  progress  of  the 
disease,  and  the  spasticity  and  rigidity  increase.  With  the  extension 
of  the  secondary  degenerations  in  the  posterior  columns  we  find  a  tend- 
ency to  some  ataxia,  especially  marked  in  the  upper  extremities. 
Bedsores  may  show  themselves  at  a  late  stage  of  the  disease  or  may 
appear  suddenly  in  its  couBse,  as  a  result,  probably,  of  some  acute 
exacerbation  of  the  inflammatory  symptoms.  There  is  rarely,  if  ever, 
any  qualitative  change  in  the  electrical  reaction,  although  there  may  be 
some  loss  in  the  quantitative  response.  However,  at  the  site  of  the 
lesion  we  may  have,  as  in  acute  myelitis,  atrophy  of  the  muscles,  with 
the  accompanying  reaction  of  degeneration,  or,  again,  a  disturbance  of 
sensibility,  marked  by  hyperaesthesia  at  that  point.     The  spasticity  and 
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the  contractures  in  some  cases  become  extreme,  the  position  of  the 
patient  being,  as  a  rule,  that  of  extreme  flexion.  These,  however,  can 
be  usually  overcome  until  the  later  stages  of  the  disease  by  forcible 
traction.  There  may  be  more  or  less  pain,  associated  with  voluntary 
contraction  of  the  muscles,  cramp-like  in  character,  which  is  the 
result  of  the  accompanying  meningeal  inflammation. 

Complications  and  Sequelae. — The  complications  are  really 
simply  the  later  developments  of  the  disease,  and  consist  principally  in 
cystitis  as  a  result  of  the  paralysis  of  the  bladder ;  bedsores,  often  ex- 
cited by  the  position  in  which  the  patient  is  necessarily  confined  in  his 
bed,  and  not  the  direct  result  of  the  destruction  of  the  trophic  centre 
in  the  spinal  cord,  as  is  so  frequently  seen  in  the  acute  form  of  the 
disease.  We  may  find  an  extension  of  the  disease  upward  into  the 
medulla,  with  resultant  complications — in  fact,  the  cranial  nerves  may 
be  involved  later,  and  in  some  cases  optic  neuritis  and  nystagmus  may 
appear,  giving  thus  at  this  period  the  appearance  of  a  case  of  multiple 
sclerosis. 

Diagnosis. — Chronic  myelitis  is  most  often  confounded  with  a 
lateral  sclerosis  due  to  compression  myelitis,  as  from  a  tumor,  from  an 
injury  to  the  spine,  or  from  caries.  It  would  be  rarely  confounded 
with  a  chronic  poliomyelitis,  as  in  the  latter  there  is  the  absence  of 
rigidity  of  the  muscles  and  exaggeration  of  the  reflexes,  as  well  as  the 
absence  of  sensory  or  trophic  disturbances. 

The  wasting  in  progressive  muscular  atrophy  differs  usually  in  its 
distribution  from  that  of  myelitis,  and  could  only  be  confounded  with 
that  disease  when  the  lesion  is  situated  in  the  cervical  segment  of  the 
cord.  The  absence  also  of  spasticity  of  the  muscles  below  and  of 
exaggeration  of  the  reflexes  should  make  the  diagnosis  sufficiently  plain. 
In  amyotrophic  lateral  sclerosis,  however,  it  might  at  times,  in  the 
beginning  of  the  disease,  be  more  difficult  to  make  a  diagnosis.  The 
later  course  of  the  disease,  however,  with  its  distinct  distribution  of 
atrophy,  primarily  in  the  hands  and  extending  to  the  arm,  with  the 
absence  of  all  sensory  disturbance,  should  aid  us. 

Meningitis,  tumors,  or  caries  should  differentiate  themselves,  espe- 
cially by  the  accompanying  pain  and  rigidity  of  the  back,  from  myelitis, 
the  latter,  indeed,  usually  running  a  course  marked  with  little  or  no 
pain. 

From  multiple  neuritis,  running  a  chronic  course,  the  differential 
diagnosis  can  be  usually  made  by  the  absence  of  rigidity  in  the  latter 
and  the  presence  of  decrease  or  loss  of  the  reflexes ;  also  by  the  absence 
of  vesical  or  rectal  paralysis.  This  disease,  in  fact,  might  more  often 
be  taken  for  tabes  dorsalis  than  myelitis.  The  contractures  Avhich  occur 
diffcT  also  from  those  of  myelitis,  being  the  result  of  shortening  of  the 
unj)ara]yzed  muscles  in  their  unopposed  action  to  the  muscles  affected, 
which,  as  a  rule,  have  been  those  of  the  extensor  groups. 

Prognosis. — After  the  disease  has  been  long  established  there  is 
little  that  can  be  done.  If  the  nerve  fibres  and  cells  have  become 
degenerated,  tlieir  restoration  is  impossible.  \\\i\\  time,  especially  in 
cases  whicli  show  little  or  no  further  ])rogress,  there  seems  to  be  a 
tendency  to  some  slight  relaxation  in  the  degree  of  spasticity.  The 
usual    course    extends    over    many    years,   witii    but    slight    tendency 
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toward  improvement.  The  danger  to  life,  however,  is  small  except 
from  exhaustion  following  cystitis  or  the  bedsores.  Extension  of  the 
disease  upward  may  cause  involvement  of  the  respiratory  centres,  and 
thus  cause  death.  A  fatal  issue  is  usually  due  to  some  intercurrent 
disease. 

Treatment. — Rest  in  bed  is  to  be  recommended,  as  it  often  leads  to 
a  marked  improvement,  whicli  usually  goes  on  only  to  a  certain  degree. 
Later,  hot  baths,  massage,  electricity — anything,  in  other  words,  which 
improves  the  circulation  of  the  limbs — is  of  advantage.  Over-exertion 
at  all  times  is  to  be  avoided.  Treatment  at  hot  springs,  conjoined  with 
a  warm  climate,  is  often  of  great  advantage.  Where  pain  is  present 
counter-irritation  in  the  form  of  electricity,  blisters,  or  the  cautery  is 
beneficial,  but  it  is  doubtful  if  this  exerts  any  curative  eifect.  Inter- 
nally, the  use  of  iodide  of  potassium  is  recommended,  but  little  can  be 
expected  where  the  definite  changes  referred  to  in  the  lateral  tracts  have 
actually  taken  place.  Where  there  is  a  specific  history  a  thorough  anti- 
syphilitic  course  should  be  followed  out,  conjoined  with  treatment  at 
hot  springs. 


LANDRY'S  PARALYSIS  TACUTE  ASCENDING 
PARALYSIS). 

Definition. — This  is  a  disease  characterized  by  an  acute  ascending 
paralysis,  commencing  in  the  lower  extremities,  extending  to  the  trunk 
and  upper  extremities,  and  finally  involving  the  muscles  of  respiration 
and  of  the  heart.  There  is  no  disturbance  of  sensation  nor  atrophy  of 
the  paralyzed  muscles.  The  electrical  reactions  remain  normal  and  the 
sphincters  are  unimpaired.  There  may  be  loss  of  the  deep  and  super- 
ficial reflexes.  We  have,  therefore,  if  we  accept  this  definition,  to  do 
with  a  disease  differing  in  every  respect  from  any  other  form  of  par- 
alysis— with,  indeed,  an  entity.  In  our  study  of  its  etiology  and  path- 
ology we  must  hold  this  in  mind,  otherwise  various  other  diseases,  some 
atypical  in  their  course,  may  be  confounded  with  it.  Thus,  probably 
cases  of  multiple  neuritis  have  been  reported  as  Landry's  paralysis. 

Etiology. — Little  can  definitely  be  said  in  regard  to  its  causation. 
The  rapid  onset  of  the  disease  and  its  course  would  seem  to  indicate 
that  in  the  majority  of  cases  there  is  some  toxic  agent  present :  what  it 
is,  however,  we  have  not  as  yet  discovered,  nor  can  we  positively  state  it 
as  a  fact.  The  disease  follows,  at  times,  as  a  result  of  exposure  to  cold, 
and  has  been  observed  in  the  infectious  diseases,  as  typhoid,  smallpox, 
diphtheria,  etc.  It  has  been  confounded  with  acute  cases  of  alcoholic 
neuritis.  I  should  say  that  in  my  experience  alcoholic  cases  rarely,  if 
ever,  are  as  sudden  in  their  onset  or  as  rapid  in  their  course  ;  probably 
alcoholism  may  act  as  a  predisposing  factor  to  Landry's  paralysis, 
or  indeed,  in  some  cases,  we  may  have  the  two  conditions  running  a 
parallel  course.  It  is  a  disease  of  adult  life,  occurring,  it  is  generally 
reported,  between  the  ages  of  twenty  and  fifty. 

Pathology. — The  lesions  peculiar  to  this   disease  are  not  as  yet 
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definitely  known.  Various  writers  have  reported  cases  in  which  the 
changes  seem  to  be  essentially  central ;  that  is,  confined  to  the  substance 
of  the  spinal  cord  and  the  medulla.  In  these  instances  there  has  been 
usually  observed  much  vascular  disturbance,  with  some  softening  of 
the  cord  and  extravasation  of  the  blood  from  the  capillaries,  the  gray 
substance  being  especially  aifected,  resembling  very  closely  the  changes 
observed  in  poliomyelitis.  Others,  again,  have  recorded  changes  espe- 
cially involving  the  peripheral  nerves  or  nerve  roots,  Avith  all  the 
evidence  of  parenchymatous  disease.  Again,  various  bacilli  have  been 
observed.  We  have  probably  to  do,  therefore,  with  some  poison  which 
may  involve  both  the  central  and  the  peripheral  portions  of  the  nervous 
system,  affecting  most  profoundly  the  spinal  cord  if  we  may  judge  from 
its  clinical  course,  and  were  the  duration  of  the  disease  more  protracted 
there  would  probably  be  more  definite  lesions  present. 

Symptoms. — The  essential  characteristic  symptom  is  absolute  paral- 
ysis, with  usually  flaccidity  and  loss  of  reflexes — with,  however,  an 
absence  of  all  other  symptoms ;  that  is,  of  atrophy,  anaesthesia,  or 
hypersesthesia,  vesical  or  rectal  paralysis,  or  electrical  changes.  The 
whole  course  of  the  disease  may  comprise  but  two  or  three  days,  death 
ensuing  by  rapidly  ascending  involvement  of  the  centres  of  respiration, 
deglutition,  etc.  in  the  medulla  oblongata.  Its  usual  duration  is  at 
least  a  week,  and  it  may  end  fatally  after  several  weeks.  Recoveries 
have  also  been  reported. 

The  onset  may  have  been  preceded  by  some  feelings  of  numbness 
and  tingling  in  the  lower  extremities,  accompanied  by  a  sense  of  malaise. 
There  is  rarely  any  fever  present.  As  stated,  the  paralysis  usually 
commences  in  the  legs,  at  times  involving  one  before  the  other  or  both 
simultaneously.  It  extends  then  to  the  muscles  of  the  trunk  and 
thorax,  and  later  to  the  upper  extremities,  finally  affecting  the  tongue, 
lips,  and  palate,  adding  to  the  clinical  picture  dysphagia  and  disturb- 
ance of  speech.  In  rare  cases  the  muscles  of  the  eyes  are  involved. 
AVhile  this  is  the  typical  course  of  the  disease  and  the  clinical  picture 
which  we  must  bear  in  mind  in  our  diagnosis,  there  are  at  times  certain 
variations  to  a  limited  degree,  explained  probably  by  the  fact  that  in 
some  cases  the  peripheral  nerves  have  been  also  affected,  or,  again,  that 
the  lesion  has  especially  involved  the  anterior  horns  in  others.  Thus 
we  find,  at  times,  some  anaesthesia,  or,  again,  there  may  be  present  loss 
of  faradic  response  and  the  presence  of  the  reaction  of  degeneration. 
We  must  always  in  these  cases,  unless  the  subsequent  course  of  the 
disease  corresponds  with  what  has  been  previously  said,  remain  some- 
what in  doubt  as  to  the  diagnosis. 

Complications. — There  is  nothing  to  be  said  in  regard  to  this 
subject  further  than  what  has  been  stated  in  describing  the  symptoms. 

Diagnosis. — The  disease  might  be  confounded  with  diffuse  myelitis, 
especially  Avherc  some  sensory  disturbance  is  present.  The  absence 
of  vesical  paralysis,  of  bedsores,  of  wasting  or  atrophy  of  the  muscles, 
and  the  rapidity  of  the  progress  of  all  the  symptoms  should,  in 
most  cases,  enable  us  to  differentiate  it  from  that  disease.  It  has 
more  often  been  confounded  with  multiple  neuritis,  but  here,  as  a 
rule,  the  wasting  of  the  muscles,  the  sensory  disturbances,  as  shown 
in  the  excessive  pain  along  the  course  of  the  nerves  and  in  the  muscles 
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on  pressure,  with  complete  loss  of  reflexes,  and  even,  in  the  most  acute 
cases,  the  much  slower  progress  of  the  disease,  should  be  remembered. 
The  kiter  extension  of  the  lesion  in  multiple  neuritis,  where  it  involves 
the  muscles  of  respiration  and  of  the  heart,  might  render  it  difficult, 
from  the  similarity  to  the  final  stages  of  the  disease  in  Landry's  paral- 
ysis, to  differentiate  the  two  diseases. 

Treatment. — Attention  should  be  given  from  the  beginning  to 
stimulation,  especially  in  sustaining  the  respiration,  and  to  watching 
against  heart  failure.  The  special  drugs,  therefore,  which  are  indicated 
are  strychnine  and  digitalis.  Nutrition  should  be  kept  at  as  high  a 
point  as  possible.  Any  manipulation  of  the  muscles  by  massage  or 
electricity  should  be  avoided. 


POSTERIOR,  PRIMARY  LATERAL,  AND  POS- 
TERO-LATERAL  SPINAL  SCLEROSIS. 

By  D.  D.  STEWART,  M.  D. 


POSTERIOR  SPINAL  SCLEROSIS ,-  LOCOMOTOR  ATAXIA. 

Synonyms. — Tabes  dorsalis ;  Gray  degeneration  of  the  posterior 
columns  of  the  spinal  cord  (Leyden) ;  Duchenne's  disease  (Trousseau) ; 
Posterior  leucomyelitis  (Vulpian) ;  Progressive  spinal  paralysis  (Wun- 
derlich) ;  Progressive  locomotor  asynergia  (Trousseau) ;  Neuro-spinal 
tabes. 

The  term  "  tabes  dorsalis "  was  common  with  Hippocratic  authors 
several  centuries  before  the  Christian  era.  It  was  employed  by  them 
to  represent  a  wide  diversity  of  ailments,  the  chief  characteristic  of 
wdiich  was  a  general  debility,  most  often  dependent  upon  sexual  excesses. 
In  the  early  part  of  the  present  century,  chiefly  through  the  dissertation 
of  Hahn,^  the  term  began  to  be  restricted  to  an  affection  of  the  spinal 
cord.  Then  for  a  number  of  years  tabes  was  regarded  to  be  dependent 
upon  an  atrophy  of  this  structure,  and  to  comprehend  the  various  recog- 
nized forms  of  paraplegia,  whether  spinal  or  neural. 

In  Germany,  Jacoby  (1842)  pointed  out  the  probable  localization  of 
the  lesions  of  locomotor  ataxia  in  the  posterior  columns  and  nerve  roots, 
and  Steinhall  (1844)  published  a  well-marked  case  of  the  disease  in 
which  motor  inco-ordination  had  been  observed,  and  in  which  a  necropsy 
revealed  the  lesion  in  the  posterior  columns  of  the  cord.  But  to  Todd 
of  England  unquestionably  belongs  the  credit,  still  scantily  accorded 
him,  of  having  first  recognized  the  true  significance  of  the  chief  objec- 
tive symptom  of  the  disease,  the  inco-ordination,  separating  it  from  the 
pseudo-ataxy  of  motor  impairment,  and  of  inferring  its  association  with 
disease  of  the  posterior  columns  of  the  spinal  cord.  As  a  result  of 
careful  reasoning  Todd  was  unwilling  to  accept  the  current  view  that 
the  function  of  the  posterior  columns  was  sensory.  He  regarded  the 
function  of  these  as  rather  commissural  between  different  cord  segments, 
and  as  also  subservient  to  the  function  of  the  cerebellum  in  regulating 
and  co-ordinating  voluntary  movements.  He  noted  that  in  the  reported 
cases  of  disease  of  the  posterior  columns  symptoms  indicative  of  inco- 
ordination were  present.  In  accordance  with  his  view,  he  predicted  in 
two  cases  of  evident  tabes  that  these  portions  of  the  cord  would  be 
found  diseased,  which  prediction  the  necropsy  verified. 

Todd's  view,  however  ingenious  and  leading  as  it  did  to  the  actual 
discovery  of  tabes,  is  not  now  accepted :  the  inco-ordination  so  conspic- 
uous a  feature  of  the  disease  is  rather  regarded  as  dependent  upon  affec- 
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tion  of  the  sensory  muscle  nerves  or  of  the  nerve  roots  in  the  cord.  In 
1851,  Romberg,  in  the  second  edition  of  his  Lehrbuch  der  Neurenkrank- 
heiten,  gave  a  quite  accurate  description  of  the  disease,  though  failing, 
despite  the  published  work  of  Todd,  to  distinguish  between  conditions 
in  which  ataxia  and  motor  weakness  were  present.  Romberg  appropri- 
ated for  the  affection  the  term  "  tabes  dorsalis,"  and  describes  intelli- 
gently the  symptom  now  known  as  "  Romberg's  sign."  Romberg  noted 
also  the  frequent  occurrence  of  pupillary  changes  and  the  occasional  in- 
cidence of  amblyopia,  and  quite  accurately  described  the  principal 
macroscopic  lesions  of  the  disease. 

In  1858—59,  Duchenne,  in  a  series  of  able  papers,^  the  fullest  then 
published,  gave  a  most  accurate  description  of  the  disease,  which  to 
him,  as  to  all  of  his  countrymen,  was  still  new.  Aided  by  Trousseau  in 
his  famous  Clinical  Lectures,  wide  notice  was  taken  of  Duchenne's  de- 
scription, and  the  affection  became  known  in  France  less  by  the  title 
which  the  latter  had  designated  than  by  that  of  his  name — Duchenne's 
disease. 

Definition. — Tabes  dorsalis  is  a  systemic  disease  of  the  spinal  cord, 
and  is  of  all  affections  of  the  cord  the  most  frequent.  It  is  a  peculiar 
degenerative  disease,  having  its  seat  in  the  sensory  nervous  system, 
affecting  usually  both  cerebral  (chiefly  spinal)  and  peripheral  portions, 
and  causing,  in  a  fully  developed  case,  such  symptoms  as  radiating 
pains,  defective  tactile,  pain,  and  temperature  sense ;  inco-ordination  of 
voluntary  movement ;  loss  of  muscle  reflex  action,  notably  the  patellar 
tendon  reflex  ;  loss  of  the  light  reflex ;  and  certain  visual  disorders. 
The  earliest  symptoms  of  the  disease  are  usually  radiating  pains,  loss  of 
the  patellar  tendon  reflex,  and  the  presence  of  the  Argyll-Robertson 
condition  of  the  pupil. 

Pathology  and  Pathological  Anatomy. — There  is  no  disease 
concerning  which  there  is  still  so  much  conjecture  and  uncertainty  as 
surrounds  the  pathology  of  locomotor  ataxia.  Concerning  this  question, 
Marie  in  his  lectures  quaintly  remarks :  "  Fortunate  are  those  who 
believe  in  the  evidences  of  medical  questions  which  are  completely 
understood,  and  that  tabes  is  one  of  them."  In  the  earlier  history  of 
the  disease,  when  the  association  of  posterior  sclerosis  with  ataxia  was 
noted,  it  was  supposed  that  the  observed  post-mortem  changes  in  the 
spinal  cord  amply  accounted  for  all  of  the  symptoms  of  the  disease. 
Subsequently,  indications  of  involvement  of  peripheral  sensory  struc- 
tures were  often  evident.  This,  with  the  fact  that  impairment  of  these 
alone,  as  in  tlie  case  of  multiple  peripheral  neuritis,  with  inco-ordination 
inse})aral:)le  in  character  from  that  occurring  in  tabes,  indicated  that  im- 
plication of  other  portions  of  the  afferent  tract  than  that  included  in 
the  spinal  cord  could  account  for  many  of  the  symptoms  of  the  disease. 

Although  the  essential  lesion  of  true  tabes  seems  to  be  a  sclerosis  of 
the  posterior  columns  of  the  cord,  the  one  great  fact  of  importance  con- 
cerning its  pathology  is  that  so  strongly  em))hasized  by  Gowers,  that  it 
is  a  neural  degeneration  of  the  sensory  nervous  system,  both  perijiheral 
and  central,  the  incidence  of  tha  disease  being  quite  exclusively  on 
afferent  nerve  structures.  In  tabes,  in  addition  to  sclerosis  of  the  pos- 
terior columns  of  the  cord  and  the  nerve  roots,  and  to  degeneration  of 
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the  peripheral  sensory  nerves,  there  oecurs  less  often  inv<jlvenient  of 
central  cerebral  strnctures,  such  as  degeneration  of  the  optic  nerve  and 
of  the  roots  of  the  fifth  nerve.  Certain  changes  have  also  been  noted  in  a 
few  cases  of  tabes  which  may  have  been  ov(!rlooked  in  many  others, 
occurring  in  the  cerebrum  itself,  probably  but  part  and  parcel  of  the 
same  widespread  tendency  to  degeneration  due  to  a  common  cause. 

Changes  in  the  Spinal  Cord. — Macroscopic  Ajypearances. — In  a 
well-marked  case  microscopic  evidence  is  unnecessary  to  demonstrate 
gross  changes.  The  spinal  cord,  especially  in  the  lumbar  and  lower 
dorsal  region,  often  presents  a  shrunken  and  thickened  appearance  in 
the  vicinity  of  the  posterior  columns,  with  opacity  and  denseness  of  the 
membranes  evident  in  the  same  region.  The  posterior  nerve  roots  are 
usually  visibly  much  wasted,  being  in  marked  contrast  to  their  com- 
panions, the  unaffected  anterior  root  bundles. 

On  removal  of  the  membranes  the  posterior  part  of  the  cord,  chiefly 
in  the  lumbar  region,  exhibits  a  grayish,  translucent  hue.  This  may 
be  evident  the  entire  length  of  cord,  and  is  due  to  the  connective-tissue 
increase  with  destruction  of  nerve  fibres.  On  section  of  the  cord  in 
advanced  cases  the  grayish  coloration  will  usually  be  found  to  extend 
into  and  occupy  the  greater  portion  of  the  region  of  the  posterior 
columns.  This  grayish  coloration  is  frequently  much  more  apparent 
in  the  properly  hardened  specimen  than  in  the  fresh  cord.  In  the 
former  it  may  be  noticed  to  extend  from  the  lumbar  region,  in  M-hich 
it  is  usually  most  marked,  occupying  the  whole  of  the  posterior  columns 
upward  as  a  gradually  decreasing  tract  until,  in  the  upper  dorsal  and 
cervical  region,  it  represents  only  the  narrow  column  adjacent  to  the 
posterior  median  fissure.  In  less  advanced  cases  the  naked-eye  changes 
are  less  evident  and  the  microscope  is  essential  for  noting  departure 
from  the  normal. 

3Iicroscopic  Examination. — In  hardened  sections  the  sclerosed  por- 
tions stain  readily  with  carmine,  and  but  slightly  with  osmic  acid  or  by 
AVeigert's  method,  the  reverse  of  what  normally  occurs.  Microscopi- 
cally, with  a  low-power  lens,  this  alteration  in  tinctorial  power  is  noted 
to  be  due  to  the  disappearance  of  nerve  fibres  in  the  affected  area  and 
the  imbibition  of  the  carmine  by  the  increased  connective  tissue.  Dis- 
tinct zones  of  sclerosis  may  now  be  made  out.  In  early  or  in  slight 
cases,  which  of  course  come  rarely  under  observation,  with  but  mod- 
erate sclerosis  in  the  area  chiefly  affected,  involvement  of  the  posterior 
external  and  posterior  median  columns  may  be  apparent,  separated  by 
areas  of  healthy  tissue.  Then  the  sclerosis  of  the  posterior  external 
column  (that  of  Burdach)  as  a  rule  occupies  only  the  root  zone. 

At  first  but  a  slight  thickening  of  the  trabeculse  and  their  branches 
is  evident.  But  in  advanced  cases  the  trabeculfe  are  abundant,  thick, 
with  fibrillation  and  nucleation  of  the  connective  tissue.  Indications 
of  increase  in  connective  tissue  are  everywhere  evident  in  the  area  most 
affected.  The  nerve  fibres  have  largely  disappeared  when  the  process 
is  advanced,  although  here  and  there  may  be  seen  isolated  fibres  nar- 
rowed and  compressed  with  remains  of  axis  cylinders.  The  blood- 
vessels of  the  affected  parts  usually  are  likewise  sclerosed.  The  thicken- 
ing affects  sometimes  the  tunica  media,  but  chiefly  the  outer  coat  and 
adventitial  sheath,  and  leads  to  narrowing  of  the  lumen  of  the  vessel, 
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with  extension  of  the  connective-tissue  increase  into  contiguous  parts 
of  the  cord.  At  the  very  outset  the  portions  adjacent  to  either  side  of 
the  posterior  horn,  especially  in  the  middle  and  posterior  thirds  (the 
external  bandlets),  are  chiefly  atfected.  This  is  always  apparent  in  the 
lumbar  region,  and  may  be  seen  also  in  the  dorsal,  and  subsequently  in 
the  cervical.  The  zone  of  Lissauer  (extending  between  the  apex  of 
the  posterior  horn  and  the  surface  of  the  cord  and  a  part  of  the  poste- 
rior root  zone)  usually  also  early  shows  degeneration.  Its  sclerosis  is 
commonly  very  marked  in  old  cases.  All  the  nerve  fibres  may  then 
have  disappeared.  This  becomes  very  apparent  with  the  employment 
of  Weigert's  hsemotoxylin  stain.  The  posterior  median  column  (that 
of  Goll)  as  a  rule  also  shows  early  alteration,  although  only  to  a  slight 
degree.  In  advanced  cases  of  tabes,  such  as  usually  come  to  the  post- 
mortem table,  this  portion  of  the  cord  is  commonly  affected  throughout 
the  lumbar,  dorsal,  and  cervical  parts  of  the  cord.  In  the  lumbar  and 
lower  dorsal  region  the  whole  width  of  the  posterior  columns  extending 
from  each  posterior  horn  to  the  posterior  commissure  is  apt  to  be  com- 
pletely sclerosed,  with  disappearance  of  the  posterior  median  fissure. 
In  some  cases,  however,  as  pointed  out  by  Striimpell,  although  advanced, 
there  remains  unsclerosed  even  in  the  lumbar  region  a  small  fusiform 
tract.  This,  which  is  the  so-called  middle  zone  of  Flechsig,  is  situated 
at  the  junction  of  the  posterior  with  the  median  third  of  the  posterior 
fissure.  Another  portion  also  of  the  posterior  external  column  not 
often  affected  early,  is  the  anterior  part  of  the  posterior  column  adjacent 
to  the  posterior  commissure  and  to  the  anterior  part  of  the  base  of  the 
posterior  horn.  In  the  upper  dorsal  region  and  above,  the  sclerosis  of 
the  posterior  external  columns  is  commonly  less  evident,  the  degeneration 
continuing  upward  in  the  columns  of  Goll  only,  and  presenting  the  usual 
appearances  of  a  secondary  ascending  degeneration.  Rarely,  in  very 
pronounced  and  long-continued  cases,  the  degeneration  may  occupy  the 
whole  extent  of  the  posterior  columns  of  the  entire  length  of  the  cord. 
The  antero-lateral  columns  are  usually  unaffected,  even  in  pronounced 
cases.  Sometimes,  however,  there  is  connective-tissue  increase  here 
also,  with  involvement  of  the  antero-lateral  ascending  tract  (of  Gowers) 
and  of  the  direct  cerebellar  tract.'  Involvement  of  these  is  far  more 
common  than  is  involvement  of  the  pyramidal  tract.  In  most  cases, 
even  early  in  the  disease,  there  is  probably  at  least  some  slight  involve- 
ment of  the  gray  matter  of  the  posterior  horns  and  commissure  of  the 
cord  in  the  sclerotic,  process,  although  often  not  distinguishable.  In 
advanced  cases  structural  change  is  more  noticeable.  Degeneration  is 
then  often  evident  in  the  vesicular  columns  of  Clarke,  with  atrophy  or 
vacuolation  of  the  nerve  cells  in  the  posterior  commissure.  The  degen- 
eration of  the  gray  matter  not  infre(|uently  extends  into  the  region 
between  the  coruua.  Thickening  of  the  meninges,  es})ecially  of  the 
pia,  is  not  uncouinion  in  tabes.  Tliis  may  be  limited  to  the  posterior 
columns  or  may  iiave  extended  entirely  about  the  cord.     Atrophy  of 

'These  tracts  transmit  aflerent  iini)iilsi's,  That  of  (iowers  is  roncerned  in  the  con- 
duction of  pain  sense.  The  exact  function  of  tiie  direct  cerebellar  tract  is  yet  j)rol)- 
lernatical.  Tlie  tropliic  centres  of  tiiis  last  tract  exist  in  the  nerve  cells  of  Chirke's 
vesicidar  cohunn.  Involvement  of  the  colunuis  of  (loll,  occurring  in  tabes,  is  of  the 
nature  r)f  a  secondary  <k'f;eneration,  taking  place  probably  only  when  the  vesicular 
columns  of  Clarke  are  aflectcd  in  the  sclerotic   pi'ocess. 
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the  nerve  roots,  appreciable  even  to  the  naked  eye,  almost  invariably 
occurs  in  advanced  cases,  most  apparent  in  the  roots  of  the  cauda  ef[uina 
and  lumbar  enlargement.  These  appear  gray,  thin,  and  shrunken,  and 
microscopically  sliow  abundant  evidences  of  degenerative  change.  It 
is  an  interesting  and  suggestive  fact  that  this  atrophy  extends  only  to 
the  ganglia  on  the  posterior  roots,  the  mixed  nerve  beyond  showing,  as 
a  rule,  no  evidences  of  degeneration.  As  is  well  known,  the  nutrition 
of  the  nerve  fibres  in  the  posterior  columns  is  controlled  by  the  nerve 
cells  in  the  posterior  root  ganglia,  so  that  destruction  of  these  ganglia 
or  of  the  nerve  root  between  the  ganglia  and  the  spinal  cord  promptly 
originates  a  secondary  ascending  degeneration,  having  a  path  through 
the  posterior  external  columns  of  the  segment  connected  with  the 
affected  nerve  root,  thence  upward  from  the  seat  of  the  lesion  in  the 
postero-internal  column  (of  Goll). 

Changes  in  the  Peripheral  Nerves. — Degeneration  of  the  peripheral 
spinal  nerves  is  now  regarded  as  of  frequent  occurrence  in  tabes.  It  is 
most  common  in  the  sensory  branches,  and  affects  either  the  peripheral 
nerve  trunk  or  more  usually  the  terminal  filaments.  The  histologic 
change  in  the  nerve  is  probably  similar  to  that  which  affects  the  fibre 
in  the  posterior  external  column  of  the  cord.  The  nerve  fibre  primarily 
wastes,  with  disappearance  of  axis  cylinder  and  subsequent  increase  in 
interstitial  tissue  and  nuclei.  Opinions  differ  as  to  the  part  taken  in 
the  degenerative  process  of  the  motor  nerves.  It  seems  settled,  how- 
ever, that  the  changes  are  by  far  more  common  in  the  sensory  branches 
only.  The  sensory  fibres  of  the  skin,  joints,  and  muscles  are  all  liable 
to  be  affected,  but  it  is  especially  the  fine  fibres  distributed  to  the 
muscles  that  are  most  involved.  The  implication  of  these  last,  which 
are  especially  concerned  in  the  transmission  of  co-ordinating  impulses 
from  the  muscles,  is  supposed  to  account  for  the  ataxia. 

Certain  cerebral  changes  have  been  found  in  a  number  of  cases  of 
tabes,  as  before  remarked.  On  these  has  been  noted  degeneration  of 
nerve  fibres  of  the  convolutions,  especially  of  the  posterior  lobes.  They 
are  similar  to  those  encountered  in  paretic  dementia,  save  in  site  of 
occurrence.  The  most  probable  explanation  concerning  their  existence 
seems  to  be  that  they  owe  it  to  a  common  degenerative  cause — that  of 
syphilis.^ 

More  common  than  alterations  in  the  convolutions  seems  gray 
atrophy  of  the  optic  nerve  with  interstitial  connective-tissue  in- 
crease. Degeneration  of  the  roots  of  the  fifth  nerve  also  is  not 
uncommon,  as  are  similar  changes  in  the  roots  and  nuclei  of  other 
cranial  nerves,  especially  the  third  and  sixth,  and,  more  rarely,  the 
olfactory  and  auditory.  Degeneration  of  the  trunk  and  nucleus  of  the 
vagus  and  of  the  glosso-pharyngeal  has  also  occasionally  been  noted. 
Involvement  of  these  is  believed  to  explain  the  occurrence  of  the 
laryngeal  and  certain  of  the  visceral  crises. 

Concerning  the  true  nature  of  tabes  much  is  still  conjecture,  and 
several  divergent  views  of  its  pathology  are  strongly  held.  All  the 
facts  seem  to  point  to  the  disease  being  primarily  a  sclerosis  of  the 

^  Jendrassik,  who  first  recognized  and  describes  these  changes  in  tlie  cerebrum,  looks 
upon  them  as  tlie  most  important  lesion  of  the  disease,  to  which  the  changes  occurring 
in  the  cord  are  secondary.     He  is,  however,  quite  alone  in  this  view. 
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posterior  columns.  The  only  other  view  worthy  of  mention  is  that  of 
Marie,  who  looks  upon  the  disease  as  of  the  nature  of  an  ascending 
degeneratiou,  having  origin  in  the  cells  of  the  ganglia  of  the  posterior 
root  and  peripheral  parts,  with  subsequent  involvement  of  the  posterior 
root  fibres  and  the  posterior  columns.  Marie  holds  that  the  nerve  fibres 
contained  in  the  posterior  roots  come  from  two  distinct  trophic  centres 
— one  constituted  by  the  cells  of  the  corresponding  spinal  ganglion,  the 
other  by  a  peripheral  ganglion  cell.  This  view,  elaborated  in  Marie's 
work,  is  very  plausible,  but  has  less  to  recommend  it  than  the  more 
generally  accepted  one  of  primary  degeneration  in  the  sensory  nerve 
fibres  of  the  cord  and  peripheral  nerves.  Regarding  the  disease  as 
primarily  a  sclerosis  of  the  posterior  columns,  opinions  diflFer  whether 
the  process  starts  as  an  interstitial  inflammation,  primarily  in  the  neural 
or  in  the  vascular  connective  tissue,  with  subsequent  involvement  and 
destruction  of  the  nerve  tubules,  or  whether  the  degenerative  process 
primarily  commences  in  the  nerve  elements  themselves.  While  there 
is  much  to  be  said  in  favor  of  the  first  view,^  the  preponderance  of 
evidence  seems  to  be  that  in  typical  cases  of  posterior  sclerosis  the  pro- 
cess almost  invariably  has  origin  in  the  nerve  elements,  the  changes 
occurring  in  the  connective  tissue  being  secondary.  As  is  remarked 
by  Striimpell,  the  disease  apparently  always  starts  as  a  degenerative 
atrophy  of  the  nerve  fibres,  and  its  distribution  stands  in  closest  relation 
to  the  physiological  property  of  the  nerve  fibres.  Hence  certain  sys- 
tems always  become  easily  and  completely  diseased,  while  others  are 
more  rarely,  or  if  ever,  but  slightly  aflJected.  The  order  in  which 
fibres  are  attacked  varies  somewhat,  as  does  not  infrequently  its  point 
of  origin.  As  urged  by  Gowers,  the  fact  that  the  accompanying  degen- 
eration found  in  the  peripheral  nerves  generally  starts  in  the  nerve  ele- 
ments themselves,  and  that,  even  in  the  early  stage,  tabes  shows  charac- 
teristics of  a  systemic  disease,  aifecting  structures  of  common  function  in 
nerve  and  cord,  strongly  indicates  the  neural  origin  of  the  disease.  This 
leaves  little  doubt,  ^vhen  the  additional  evidence  pointed  out  by  Gowers 
is  considered,  that  there  is  every  gradation  between  cases  in  which  the 
perivascular  disease  is  decided  and  those  in  which  it  is  so  minute  as  in 
no  way  to  suggest  primary  interstitial  inflammation.  In  all  probability 
the  disease  is  primarily  of  the  nature  of  an  irritative  degeneration 
Avhich  is  progressive  and  destructive  in  character,  involving  at  first  the 
nerve  fibres  of  the  cord  and  the  peripheral  sensory  nerves,  and  is,  as 
observed  by  Dana,  not  a  simple  wasting  of  nerve  fibres,  since  it  is 
accompanied  by  evidences  of  irritation,  such  as  swelling  of  axis  cyl- 
inders, and  secondarily  by  proliferation  of  connective  tissue  and  con- 
gestion. 

pyriDLOOY. — There  seems  little  doubt  that  avc  may  regard  tabes  in 
the  vast  majority  of  cases  as  a  degenerative  sequel  of  syphilis.  As  is 
common  in  other  diseases  of  the  nervous  system  dependent  upon  syphilis, 
it  is  aj)parently  rather  the  mild  form  of  sy])hilis  that  precedes  tabes  than 
the  severe  forms.  The  initial  lesion  may  have  been  so  slight  as  almost 
to  escape  notice,  and  the  secondary  and  usual  tertiary  symptoms,  although 

'  iSpitzka  and  a  few  otliers  favor  botli  opinions,  lit'lievinfj;  tliat  from  tlic  standpoint  of 
origin  two  forms  of  posterior  sclerosis  occur,  the  one  primarily  parencliyuiatous,  the  other 
interstitial. 
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entirely  without  treatment,  unapparent.  This  fuct  has  been  more  than 
once  remarked  by  competent  observers,  and  is  most  significant. 

This  occurrence  of  tubes  in  subjects  of  past  syphilis  was  first  noted 
by  Duchenne,  Lancereanx,  and  Schultze,  but  the  actual  dependence  of 
tabes  on  lues  was  first  strongly  brought  forward  by  Fournier.' 

Fournier  some  two  decades  ago  asserted  that  he  had  not  encountered 
a  case  in  which  the  possibilities  of  a  previous  syphilitic  infection  could 
be  excluded.  As  Fournier's  field  of  observation  lay  quite  exclusively 
among  luetic  subjects,  his  evidence  was  generally  regarded  as  too  ex 
parte  to  be  of  special  clinical  value ;  but  continued  observations  to  the 
present  by  the  most  competent  neurologists,  including,  among  a  large 
number,  Gowers,  Erb,  Striimpell,  Rumpf,  Althaus,  and  Sachs,  leave 
little  doubt  as  to  the  dependence  of  tabes  on  previous  syphilis  in  so 
large  a  percentage  that  it  must  be  accepted  that  this  causative  influ- 
ence, however  obscurely  exerted,  outranks  far  and  away  all  others. 

Fournier  places  the  percentages  of  previous  syphilis  in  tabetics 
observed  by  him  as  98.  Gowers,  Avho  views  the  ascertainable  fact 
of  previous  syphilis  in  tabetics  as  quite  below  the  real,  can  trace  a 
causal  proportion  of  75  per  cent.  Erb  ^  especially  points  out,  in  reply 
to  the  objections  of  Leyden,  that  there  exists  statistical  proof  showing 
that  80  to  90  per  cent,  of  tabetic  patients  have  previously  had  syphilis, 
whereas  the  percentage  of  tabes  in  the  non-syphilitic  is  but  10  to  20 : 
thus  a  relationship  must  exist  between  the  two  diseases.  Erb  noted 
antecedent  syphilis  in  about  90  per  cent,  of  his  cases,  stating  that  it  is 
demonstrated  that  in  the  vast  majority  of  cases  tabes  is  a  sequel  of 
syphilis,  and  syphilis  is  by  far  the  most  important  and  the  most  com- 
mon and  the  most  potent  etiological  factor.  Sachs's  figures  are  still 
higher  than  Erb's.  Striimpell  ^  asserts  he  has  yet  to  see  a  case  in  which 
the  possibilities  of  a  previous  syphilitic  infection  could  positively  be 
excluded. 

Notwithstanding,  however,  this  apparent  causal  relation,  true  tabes 
is  in  no  sense  a  syphilitic  disease,  but  is  probably,  as  pointed  out  by 
Striimpell,  a  degenerative  sequel  of  lues,  the  result  of  a  previous  specific 
intoxication.  Striimpell  remarks  that  tabes  is  thus  analogous  to  the 
palsies  seen  after  diphtheria,  which  are  the  result  of  widespread  nerve 
degeneration,  having  nothing  histologically  in  common  with  the  primary 
diphtheritic  changes.  He  further  states  that  nerve  lesions  in  diphtheria 
are  simply  degenerative  conditions  due  to  the  action  of  the  chemical 
poisons  developed  in  the  body.  Striimpell  *  believes  that  tabes  arises 
similarly,  and,  as  in  the  cases  of  other  toxic  degenerations  of  like 
character,  there  exists  an  intimate  relation  between  the  nature  of  the 
poison  and  the  nerve  tissue  affected,  each  poison  being  a  poison  for  only 
certain  regions  of  nerve  tissue  and  harmless  for  others.  Thus  it  is 
understood  why  tabes  must  be  a  systemic  affection. 

Apart  from  the  probably  specific  toxic  influence  of  acquired  syphilis 
on  the  development  of  tabes,  we  know  little  of  other  direct  operating 
causes.     Yet,  although  previous  syphilitic  infection  is  a  probably  causa- 

'  Fournier  was  the  first  to  claim  that  tabes  occurs  almost  exclusively  in  the  subjects 
of  past  syphilis. 

2  "Zur  Etiologie  der  Tabes,"  Berl.  klin.  Woch.,  No.  29,  713, 1891 ;  Ibid.,  June  6, 1892. 
■^  Miinch.  med.  Woch.,  1890,  No.  39.  *  Ihid.,  1890,  No.  39,  p.  667. 
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tive  factor  of  tabes,  it  is  likewise  established  that  in  a  small  percentage 
of  tabetics  this  may  be  excluded.  Excluding  a  neurotic  inheritance, 
which  in  certain  instances,  through  transmitted  vulnerability,  seems  to 
favor  the  development  of  the  disease,  the  causative  factors  operative 
other  than  as  a  predisposition  are  uncertain.  As  concerns  hereditary  influ- 
ences, the  disease  does  not  seem  in  any  cases  to  be  directly  transmitted.^ 

As  is  well  recognized  in  ailments  other  than  tabes,  an  inherited  pre- 
disposition to  disease  of  the  nervous  system  is  very  common,  and  this 
holds  in  locomotor  ataxia,  in  which  instances  of  a  degenerative  affection, 
such  as  hysteria,  epilepsy,  or  insanity,  in  the  immediate  ancestry  is 
very  frequent.  True  tabes  occurring  in  children  of  a  tabetic  seems 
always  to  be  due  to  inherited  syphilis.  Charcot  showed  that  diabetes 
is  also,  curiously,  a  frequent  hereditary  antecedent  of  hereditary  tabes. 
A  neurotic  inheritance,  however,  can  scarcely  furnish  more  than  a 
mere  predisposition — such,  for  instance,  as  might  be  self-developed  in 
post-natal  life  by  various  exhausting  excesses.  Fournier  fancied  that 
inherited  syphilis  might  indeed  be  the  prime  etiological  factor  of  the 
disease.  This  for  various  reasons  seems  improbable,  chiefly  from  the 
age  at  which  tabes  is  most  frequent — one  remote  from  that  at  which  the 
latest  lesions  traceable  to  inherited  syphilis  usually  assert  themselves. 

In  the  minority  of  cases  not  traceable  to  syphilis,  tabes  has  been 
thought  to  be  dependent  (especially  in  a  subject  predisposed  through 
constitutional  weakness  or  neurotic  heredity)  on  physical  or  mental 
abuse,  but  chiefly  sexual  excesses,  or  to  be  due  to  continued  exposure  to 
wet  and  cold,  associated,  perhaps,  with  privation  or  other  debilitating 
influences.  It  has  been  thought  occasionally  due  to  direct  spinal  injury, 
such  as  might  be  produced  by  a  fall  from  a  horse.  Gowers  and  others  cite 
instances  of  direct  injury  being  soon  followed  by  symptoms  of  tabes. 
Marie,  who  is  skeptical  of  all  causes  save  lues,  has  noted  cases  attribu- 
table directly  to  injury  in  which  symptoms  were  undoubtedly  present 
prior  to  the  supposed  accident.  What  influences  these  so-called  causes 
may  have  other  than  determining  the  development  of  the  latent  disease 
is  yet  problematical. 

It  seems  possible,  in  the  light  of  recent  knowledge,  that  a  toxic 
blood  condition  leading  to  the  development  of  a  disease  allied  to  tabes 
clinically  and  pathologically  may  be  originated  other  than  by  syphilis. 
Changes  in  the  ])Osterior  columns  of  the  cord  have  recently  not  infre- 
quently been  found  in  connection  with  pernicious  anaemia  and  with 
diabetes,  and,  more  rarely,  similar  changes  in  the  cord  have  been 
recorded  occurring  in  pulmonary  tuberculosis,  in  Addison's  disease,  and 
in  carcinoma  of  the  stomach.  The  symptoms  of  cord  involvement  in 
such  of  these  cases  that  are  regarded  as  surely  secondary  to  the  existing 
non-nervous  ailment  are  sometimes  those  of  })ure  tabes,^  the  situation 
of  the  lesions  fouud  may  be  quite  tliose  of  a  systemic  disease,  such  as 
tabes.  Concerning  histological  character  the  post-mortem  appearances 
have  rarely  l)een  found  similar  in  pernicious  anemia  and  in  diabetes  to 
those  of  tabes."' 

'  Excliidiiifj  llic  s|)('ci;il  form  of  Friedreich's  iilaxia. 

■^  Ocoasioiinlly  a  (lilic'rciitialioii  may  be  aimoHt  impossible  for  a  time  (see  Gniber's 
case:   "Tabes  or  biabctcs  Mellitus,"   NciimL  (Vulnilhldll.,  .Jan.  1,  ]<S!).'>). 

^"Tbe  Spina!  cold    Lesions  and   Symptoms  of  I'l'micious  Anaemia,"  ('.  W.  Burr, 
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The  comparative  frequency  of  the  occurrence  of  cord  sclerosis  in 
pernicious  ansemia  is  most  interesting.  The  occurrence  also  of  a  group 
of  cases  of  cord  sclerosis  in  non-luetic  subjects  poisoned  by  ergot,  lead, 
and  arsenic  goes  to  show  that  a  blood  condition  may  be  jn'esent  inde- 
pendent of  syphilis,  which  leads  to  sclerotic  changes  in  the  cord.  It 
must  be  acknowledged,  however,  that  except  in  rare  instances,  in  which 
perhaps  a  luetic  influence  may  have  been  overlooked,  neither  clinically 
nor  pathologically  are  these  cases  identical  with  pure  tabes.  They  are 
much  more  likely  to  fall  into  other  groups,  and  especially  to  represent 
the  mixed  types  of  sclerosis. 

Tabes  usually  develops  in  the  middle  period  of  life,  between  thirty 
and  fifty,  half  the  cases  occurring  between  thirty  and  forty-five,  one 
fourth  between  forty  and  fifty,  and  a  somewhat  less  number  between 
twenty  and  thirty.  It  rarely  happens  after  fifty-five  or  under  twenty. 
Cases  have,  however,  been  recorded  occurring  in  young  children. 
These  seem  always  to  be  due  to  inherited  syphilis,  and  are  not  instances 
of  inherited  tabes,  the  occurrence  of  which,  apart  from  the  special  form 
of  family  ataxia,  is  regarded  as  problematical. 

It  seems  not  improbable  that  the  age  at  which  tabes  in  most  cases  ap- 
pears is  determined  by  the  date  of  the  preceding  syphilis.  This  fact  was 
noted  by  Erb,  wdio  pointed  out  that  tabes  may  occur  upward  of  twenty 
years  succeeding  the  initial  lesion  of  lues,  but  is  most  frequent  between 
the  sixth  and  fifteenth  years.  Thus  it  may  be  understood  why  tabes  is 
most  frequent  between  the  ages  of  thirty  and  forty -five,  since  it  is 
usually  between  the  ages  of  twenty  and  thirty  that  syphilis  is  commonly 
contracted.  Erb  remarks  also  that  with  other  than  the  usual  date  of 
infection  the  time  of  development  of  tabes  also  seems  to  vary  directly. 
In  2  wlio  contracted  syphilis  at  a  mature  age  tabes  occurred  in  later 
life,  and  in  2  who  became  syphilitic  at  fifty-four  and  fifty-seven  respect- 
ively tabes  developed  at  the  ages  of  fifty-nine  and  sixty-six  years. 

Tabes  is  more  common  in  men  than  in  women  in  the  proportion  of 
about  10  to  1.  Gowers  points  out  a  similar  proportion  in  general  pare- 
sis of  the  insane,  a  disease  related  to  tabes  from  more  than  one  stand- 
point. As  may  be  supposed,  syphilis  is  apparently  a  similar  factor  in 
woman  as  in  man.  Of  Erb's  cases,  lues  was  probable  in  about  90  per 
•cent,  of  tabetic  women.  It  is  interesting  that  the  disease  is  relatively 
more  common  in  women  in  France  than  in  England  or  in  America.  The 
<3ause  of  the  comparative  immunity  of  woman  is  undetermined.  Prob- 
ably it  is  due  to  the  fact  that  women  less  frequently  acquire  syphilis, 
^nd,  as  a  rule,  are  less  siibjected  than  the  male  sex  to  exposure  and  to 
debilitating  physical  and  moral  vices  and  to  various  excesses,  such  as 
venereal  and  alcoholic,  that  lower  resistance  and  thus  impart  vulnera- 
bility. It  is  interesting  in  this  particular,  as  Bramwell  points  out,  that 
sexual  excess  acts  more  injuriously  on  the  man  than  on  the  woman,  and 
upon  the  lower  than  upon  the  upper  part  of  the  spinal  mechanism. 

Univ.  Med.  Mag.,  Apr.,  1895 ;  "  Nervous  Symptoms  and  Morbid  Changes  in  the  Spinal 
Cord  in  Certain  Cases  of  Profound  Ana?mia,"  James  Taylor,  Brit.  Med.  Journ.,  Mar.  30, 
1895.  Taylor  states  that  the  spinal-cord  lesions  in  pernicious  anwmia  may  be  remarkably 
symmetrical.  Williamson,  Brit.  Med.  Journ.,  Feb.  24,  1894  :  "  Changes  in  the  Posterior 
Columns  of  the  Spinal  Cord  in  Diabetes  Mellitus."  In  a  certain  number  of  cases  in 
these  diseases  the  sclerotic  changes  were  dependent  upon  small  hemorrhages,  such  as 
occur  in  the  retina  in  this  disease. 
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Concerning  the  influence  of  race,  it  is  worthy  of  note  that  tabes  is 
rare  among;  Hebre^vs,  especially  among  the  Russian  Jews,  a  people  who 
are  regarded  by  certain  authorities  to  be  extremely  liable  to  suffer  from 
various  other  forms  of  nervous  affections.  It  is  believed  that  immunity 
in  these  is  due  solely  to  the  slight  prevalence  of  syphilis  among  them. 

General  Symptoms. — A  typical  case  of  tabes  presents  symptoms 
referable  to  derangement  of  the  motor,  sensory,  and  vasomotor  nervous 
systems.  Although  not  invariably,  it  tends  to  pursue  a  progressive 
course,  unobtrusively  at  first,  with  but  a  few  symptoms  early  evident, 
perhaps  only  lancinating  pains  and  the  loss  of  the  knee  jerk  or  the 
Argyll-Robertson  pupil :  one  or  all  of  these  are  commonly  manifest 
when  the  case  presents  itself,  with  also,  probably,  slight  ataxia.  These 
ordinary  indications  of  the  disease  may  be  preceded  by  such  rare  symp- 
toms as  optic  atrophy  and  by  various  visceral  crises,  or  by  trophic 
changes  in  the  skin,  bones,  and  joints.  These  are  more  commonly  fol- 
lowed— but  perhaps  not  for  years,  during  which  only  lancinating  pains, 
loss  of  the  knee  jerk  and  of  the  pupil  reflex  to  light  are  present — by 
disturbance  of  the  genito-urinary  functions  and  by  ataxia,  which  last 
becomes  more  and  more  pronounced  until  it  terminates  after  many  years, 
should  the  patient  survive,  in  the  final  or  so-called  paralytic  stage. 

Since  the  disease  tends  to  pursue  a  more  or  less  regular  and  pro- 
gressive course,  a  typical  case  admits  of  division  into  stages.  For 
accuracy  and  descriptive  convenience  an  account  of  the  disease  will  be 
so  given  here,  a  separation  being  made  into  the  preataxic,  the  ataxic, 
and  the  final  or  so-called  paralytic  stage,  in  the  last  of  which  the  inco- 
ordination has  become  so  extensive  that  progression  even  with  assistance 
is  almost  or  quite  impossible. 

Preataxic  Stage. — In  the  first  or  preataxic  stage  there  is  no  distinct 
affection  of  gait,  although  there  may  be,  and  often  is,  present  the  so- 
called  static  ataxia — inability  to  stand  with  feet  together  and  eyes  closed. 
Symptoms  in  this  stage  are  apt  to  be  encountered  referable  to  derange- 
ment in  the  sensory,  motor,  vasomotor,  and  trophic  nervous  system  and 
in  the  special  senses. 

Sensory  Symjjtoms. — Pains,  usually  severe  and  darting,  lancinating 
or  lightning-like  in  character,  often  form  the  earliest  symptoms  of  tabes. 
These  are  present  in  the  majority  of  cases,  and  may  occasionally  pre- 
cede for  years  all  other  symptoms,  even  pupillary  or  patellar  tendon 
reflex  loss ;  but  once  evoked  they  usually  remain  throughout  the  course 
of  the  disease,  although  they  may  sometimes  cease  with  the  onset  of 
marked  ataxia.  The  pains  in  their  incipiency  may  not  be  very  obtru- 
sive, and  may  at  first  be  mistaken  by  the  patient  for  rheumatism,  esijc- 
cially  if  occurring,  as  is  sometimes  the  case,  in  damp  weather.'  The 
pains  are  apt  to  be  of  spontaneous  origin  and  of  paroxysmal  cliaracter, 
occurring  occasionally  at  intervals  regularly  or  irregularly  and  of  vari- 
able duration.  At  first  momentary  twinges  flashing  through  the  part 
occur,  separated  ])erhaps  by  a  long  int(!rval  of  freedom.  Subsequently, 
witli  the  progress  of  the  disease,  one  dart  succeeds  another,  until  a 
paroxysm  is  made  up  of  quickly  occurring,  innumerable  lancinating 
pains  of  the    most    intense    severity,   continuing    for   hours,   days,   or 

'  .Sometimes  paroxysnis  seem  induced  by  the  approach  of  wet  weather  or  througli. 
mental  or  physical  over-tire. 
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perhaps  weeks,  with,  again,  an  interval  of  entire  or  comparative  freedom 
for  days,  weeks,  or,  less  usually,  months.  These  pains  are  often  of  the 
most  agonizing  severity,  although  their  intensity  has  no  relation  to  the 
gravity  or  duration  of  the  disease.  They  are  of  remarkably  sudden 
onset  and  disappearance,  comparable  in  character  of  pain  and  duration 
to  the  sensation  of  a  thrust  of  a  knife  or  of  a  red-hot  wire  through  the 
part  aifected.  They  are  usually  deep  seated  in  the  tissues  or  bones, 
having  no  relation  to  particular  nerves,  but  may  be  felt  also  in  limited 
areas  of  the  skin,  or  corresponding  with  jjarticular  nerve  trunks,  such, 
for  instance,  as  the  sciatic  or  crural  nerves.  These  last  described  pains, 
affecting  the  territory  of  particular  nerves,  are  regarded  as  separable 
from  the  true  lancinating  pain  and  are  of  neuralgic  character. 

Pains  are  felt  only  in  the  parts  enervated  by  the  affected  cord  area, 
which  corresponds  usually  at  first  to  the  lower  portion  of  the  trunk  and 
the  inferior  extremities  ;  subsequently,  with  the  progress  of  the  disease, 
they  may  occur  in  the  upper  extremities  or  head.  In  the  rare  cases  in 
which  the  disease  has  its  origin  in  the  cervico-dorsal  regions  the  pains 
occur,  of  course,  first  in  the  arms.  They  are  often  felt  in  the  trunk  and 
in  the  region  of  the  bladder  and  the  rectum,  and  may,  when  pronounced, 
be  accompanied  by  a  painful  sense  of  constriction — the  so-called  girdle 
sensation  or  pain — felt  about  the  lower  dorsal  or  in  the  abdominal 
region  in  a  limited  or  more  widely  diffused  area.  This  same  sense  of 
constriction  may  be  felt  about  one  or  more  of  the  joints  or  may  be  noted 
in  areas  in  the  extremity  apart  from  the  joints.  Pains  in  tabes  may 
occur  along  the  spine,  in  the  loins,  or,  more  rarely  at  first,  in  the 
shoulders.  Here  it  is  usually  dull  and  aching  in  character,  although 
perhaps  more  or  less  constantly  present,  but  of  no  great  severity  unless 
the  disease  be  accompanied  by  a  spinal  meningitis.  Dull  pains  also 
occur  in  the  lower  extremities,  and  often  long  precede  the  development 
of  the  lancinating  pains.  Paroxysms  of  visceral  pain  are  also  some- 
times present,  as  in  certain  of  the  so-called  crises  which  will  be  referred 
to  later. 

The  pains  occurring  in  the  skin  are  more  apt  to  be  of  a  scalding  or 
burning  than  a  lancinating  character,  and  are  frequently  associated  with 
marked  hypersesthesia  (or  more  properly  hyperalgesia)  to  touch  in  cir- 
oumscribed  areas.  Paroxysms  of  lightning-like  pain  in  the  deeper 
structures  are,  however,  often  accompanied  by  superadjacent  areas  of 
■cutaneous  hypergesthesia,  in  which  a  mere  contact  of  the  exquisitely 
tender  affected  area  of  skin  by  finger  or  by  clothing  induces  an  attack. 

The  lancinating  and  neuralgic  pains  of  tabes  are  in  all  probability 
due  to  disease  of  the  posterior  root  fibres  in  their  passage  through  the 
posterior  external  columns  of  the  cord,  and  perhaps  also  to  disease  of 
the  peripheral  nerve  fibres.  The  pains  are  referred  to  the  area  of 
distribution  of  the  nerves  in  accordance  with  the  physiological  law  of 
■eccentric  projection. 

Alteration  in  nutrition  of  the  skin  areas  affected  with  hyperalgesia 
or  with  lancinating  pain  is  not  uncommon,  leading  to  vascular  disturb- 
ances, interference  with  the  growth  of  hair,  the  appearance  of  herpetic 
eruptions,  and  the  like. 

In  addition  to  the  burning  pain  in  the  skin  mentioned,  the  occur- 
rence of  small  areas  of  hypersesthesia  in  the  lower  extremities  in  the 
Vol.  IV.— 12 
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first  stage  of  tabes  is  not  uncommon/  These,  Avlien  not  determined 
by  the  situation  of  tlie  lancinating  pains,  are  felt  in  the  arch  of  the  foot, 
aljout  the  malleoli  and  the  knee.  More  common  than  the  hyperEesthesia, 
and  often  succeeding  it  in  areas  previously  over-sensitive,  and  frequently, 
too,  so  existing  in  adjacent  skin  areas,  is  ansesthesia.  This,  which  affects 
not  only  the  cutaneous  structures,  but  the  deeper  parts,  and  which 
is  often  accompanied  by  a  similar  insensibility  to  pain,  is  not  apt  to  be 
decided  in  the  early  stages  of  tabes,  so  that  a  full  description  is  left 
until  the  consideration  of  the  second  or  ataxic  stage  of  the  disease. 
Ansesthesia  of  the  plantar  surfaces  of  the  foot,  toes,  and  heel  may  be 
early  encountered,  with  paresthetic  sensations,  described  by  the  patient 
in  such  words  as  "  pins  and  needles,"  "  creej)ing,"  "  crawling,"  and 
"  tingling "  in  the  legs.  Sensations  of  extreme  heat  or  cold  in  the 
feet  are  also  common. 

3Iotor  Derangements. — Perhaps  the  first  symptom  attracting  the 
patient's  attention  to  his  ailment  is  the  condition  known  as  Komberg's 
sign,  or  static  ataxia,  manifested  chiefly  by  inability  to  stand  well  when 
the  eyes  are  closed,  with  the  inner  borders  of  the  feet  in  juxtaposition. 
The  appearance  of  this  symptom  has  often  been  first  noticed  by  the  tabetic 
in  washing  his  face  over  a  basin,  the  eyes  being  covered  momentarily 
with  hands  or  towel ;  or  unsteadiness  has  been  felt  in  rising  suddenly 
or  in  turning  or  in  walking  in  the  dark.  Swaying  then  occurring  may 
be  thought  by  the  patient  to  be  due  to  vertigo,  also  a  not  uncommon 
symptom  of  early  tabes,  dependent  perhaps  upon  diplopia. 

A  consideration  of  static  ataxia  will  be  found  with  the  description 
of  the  second  or  ataxic  stage  of  the  disease. 

Transitory  paresis  of  muscle  groups  occasionally  occurs  in  the  first 
stage  of  tabes.     It  is  difficult  of  explanation  pathologically. 

Loss  of  the  patellar  tendon  reflex,  or  the  knee  jerk,  as  was  first  noted 
by  Westphal,  is  usually  the  earliest  and  most  important  symptom  of 
the  disease.  When  actually  absent,  with  coincident  loss  of  the  pupil 
light-reflex  or  with  the  presence  of  lancinating  pains,  the  certainty  of 
tabes  is  beyond  question.  The  knee  jerk  rarely  persists  in  an  undoubted 
case  with  the  presence  of  the  one  or  the  other  of  these  symptoms,^  Occa- 
sionally, however,  this  reflex  still  exists  on  one  or  the  other  or  both  sides, 
but  greatly  enfeebled,  or  it  may  be  only  evoked,  and  then  but  to  slight 
degree,  by  the  greatest  nicety  of  technique,  even  by  methods  of  reinforce- 
ment which  usually  are  most  productiye.  Commonly  in  such  cases  the 
knee  jerk  subsequently  disappears  Avith  the  progress  of  the  disease. 

It  is  important  to  observe  that  very  exce]itionally  the  knee  jerk  may 
be  absent  in  perfect  health.  This  fact,  which  I  have  seen  .nowhere 
emphasized,  is  in  my  own  experience  undoul)ted.  One  instance  is  that 
of  a  robust  young  man  who  seventeen  years  ago,  while  a  student  of  med- 
icine, discovered  its  absence  in  himself.  This  loss  was  confirmed  by 
certain  of  his  teachers  whom  he  considted.  Seven  years  subsequently 
I  examined  him  on  many  occasions,  but  always  with  the  same  result. 
He  has  remained  in  good  health,  without  indications  of  any  ailment 

'  Wlien  ])roiioiin(;o(l — Lr.  of  ,i,'cneral  (listribiilioii — liy)K'ra]gesia,  as  jiointod  out  by 
J']rh,  indicates  an  accoiiipaiiyinf;  iiiciiin<;;ilic  conipiicMlion. 

^  Tlii.s  of  course  refers  to  tabes  witli  tlie  lesion  occurring  in  tlic  connnon  situation,  in 
which  the  special  aflerent  path  of  reflex  irritability  is  susceptible  of  extinction. 


POSTERIOR  SPINAL  SCLEROSIS;  LOCOMOTOR  ATAXIA.       179 

which  might  aifect  u  i);irt  of  the  reflex  arc.  It  is  interesting  in  this 
case,  knowing  the  great  significance  attached  to  this  symptom,  that 
the  gentleman,  although  he  liad  not  had  syphilis,  developed  a  mor- 
bid dread  of  falling  a  victim  to  tabes,  and  for  several  years  early 
in  our  acquaintance,  in  consequence  of  occasional  slight  rheumatic 
pains  appearing,  fell  into  a  deplorable  mental  condition,  becoming 
so  melancholic  as  to  require  a  long  sojourn  abroad.  I  have  encoun- 
tered several  other  instances  of  persistent  absence  of  the  knee  jerk 
in  the  healthy.  Of  the  cases  carefully  investigated,  one  is  a  pliy- 
sician.  In  making  a  study  of  the  knee  jerk  some  years  since  at  the 
Jefferson  Medical  College,  and  systematically  examining  a  large  body 
of  students,  I  found,  among  several  with  sluggish  patellar  tendon  reflex, 
but  one  in  which  it  was  totally  absent  even  to  reinforcement.  This 
man  Avas  in  perfect  health.  He  afterward  informed  me  that  a  similar 
condition  existed  in  at  least  two  members  of  his  family,  the  only  near 
kinspeople  he  was  able  to  examine.  I  was  unable  personally  to  confirm 
this  statement,  as  these  cases  lived  in  another  city.  These  cases,  of 
which,  as  remarked,  I  have  met  other  instances,  clearly  indicate  that 
the  knee  jerk  may  be  occasionally  absent  in  health,  but  they  likewise 
as  clearly  show  so  extreme  a  rarity  of  this  absence,  representing  as  they 
do  so  minute  a  fraction  of  loss,  as  to  be  quite  insignificant  and  not  to 
materially  detract  from  the  value  of  the  sign. 

As  the  mode  of  eliciting  the  knee  jerk  is  of  the  utmost  importance, 
and  inattention  to  technique  has  often  caused  it  to  be  thought  absent 
when  otherwise  it  might  readily  have  been  obtained,  a  few  words  con- 
cerning this  are  pertinent.  The  one  important  point  to  have  in  mind  is 
that  when  the  tendon  is  percussed  both  the  extensor  and  flexor  muscles 
of  the  leg  tested  should  be  completely  relaxed,  or  at  least  as  free  from 
voluntary  contraction  as  possible,  without  which  even  in  other  than 
stout  persons  it  will  be  impossible  to  obtain  result.  In  the  usual 
method  of  examination  the  patient  sits  on  a  chair  with  the  leg  of  the 
patellar  tendon  to  be  percussed  thrown  across  its  fellow,  which  latter  is 
bent  at  a  right  angle.  If  the  patient  is  stout,  relaxation  of  leg-muscle 
tension  is  sometimes  impossible  in  the  above-mentioned  position  :  then 
the  method  may  be  tried  of  supporting  the  leg  to  be  tested  by  the  arm 
of  the  observer  passed  beneath  the  thigh  just  above  the  knee  and  resting 
the  hand  on  the  companion  knee.  Another  plan  is  to  place  the  subject 
on  an  elevated  seat,  as  upon  a  table,  so  that  the  feet  are  above  support 
and  the  hollow  of  the  knee  is  in  juxtaposition  to  the  seat's  edge.  This 
method  is  especially  applicable  in  children.  Whichever  of  these  pos- 
tures is  chosen,  the  patellar-tendon  should  be  sharply  struck,'  but  in 
such  a  manner  that  no  jarring  of  the  leg  tested  is  produced  by  the  blow 
itself,  which  otherwise  might  be  supposed  by  the  tyro  to  be  a  slight 
reflex  contraction.  The  blow,  which  is  effected  either,  as  is  commonly 
done,  by  the  ulna  border  of  the  right  hand,  or  preferably  by  a  percus- 
sion hammer  (of  which  the  best  is  that  designed  by  J.  M.  Taylor  of 
Philadelphia),  should  strike  the  middle  part  of  the  tendon.  Should  the 
reflex  arc  be  free  from  disease  and  no  mechanical  difficulty  interfere, 
usually  an  active  contraction  of  the  quadriceps  is  so  produced,  leading 

^  If  the  reflex  is  sluggish,  a  sharp  blow,  with  induced  i-einforcement,  may  alone 
evoke  it. 
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to  a  quick  forward  jerk  of  tlie  leg,  with  an  inimerliate  fall.  It  is  often 
absolutely  essential,  especially  in  women,  to  bare  the  tendon  struck  and 
have  the  leg  tested  quite  free  from  constricting  clothes.  Should  no  reac- 
tion be  obtained  by  one  of  the  methods  mentioned,  the  following  will  be 
found  efficient  should  the  knee  jerk,  although  extremely  sluggish,  not 
be  absent.  The  patient  sits  naturally  with  the  feet  upon  the  floor,  the 
knee  flexed  at  a  right  angle,  and  the  thigh  muscles  free  from  voluntary 
contraction.  The  quadriceps  extensor  group  is  grasped  with  the  left 
hand  in  such  a  manner  that  the  slightest  quiver  of  contraction  may  be 
readily  communicated  to  the  hand,  although  perhaps  inappreciable  to 
the  eye  even  with  the  leg  bared.  Complete  uncovering  of  the  leg  is  not 
essential,  although  by  it  it  is  interesting  to  note  simultaneously  with  the 
eye  the  slight  contraction  appreciable  to  the  hand.  I  have  used  this 
method  in  preference  to  any  other  for  a  number  of  years. 

The  patient's  attention  being  diverted  for  an  instant,  the  tendon  of 
the  knee  is  then  sharply  struck,  either  with  the  ulna  border  of  the  hand 
or,  preferably,  with  the  percussion  hammer.  If  no  contraction  is  to  be 
readily  obtained  by  whichever  of  the  methods  employed — of  which  this 
last  described  is  far  and  away  the  most  exact — the  method  of  Jendrassik 
or  some  of  its  modifications  of  reinforcing  inappreciable  movement  should 
be  tried. 

In  this  the  patient  is  told  to  perform  some  voluntary  muscular 
effort  not  involving  the  action  of  the  leg  muscle  when  the  patellar 
tendon  is  percussed.  The  fingers  of  the  two  hands  may  be  interlocked 
in  such  a  way  that  separation  is  not  readily  affected  when  traction  is 
made  on  the  hands ;  or  the  fore  fingers  of  both  hands  may  be  placed  in 
the  claw  position,  and,  on  being  so  interlocked,  pulled  against.  This 
voluntary  muscular  effort  is  supposed  to  either  heighten  muscular  tone 
throughout  the  body  by  increasing  generally  the  radiation  of  nerve 
energy,  and  thus  to  intensify  response  to  reflex  stimulation,  or  to  syn- 
ergize  reflex  action  entirely  through  removal  of  cerebral  control.  J.  S. 
Risien  of  London  has  recently  ^  shown  that  mental  ])rocesses,  such  as 
adding  figures  together,  dividing  and  multiplying  them  without  the  aid 
of  writing,  reinforce  the  knee  jerk  much  more  sharply  than  physical 
effort.  This  strongly  corroborates  the  view  he  ingeniously  supports  that 
reinforcement  is  in  reality  a  removal  of  cerel)ral  inhibition. 

S]K)uld  motor  reinforcement  not  succeed  in  eliciting  the  knee  jerk — 
and  it  may  fail  through  the  natural  awkwardness  of  the  subject,  result- 
ing in  interfering  contraction  of  the  posterior  thigh  muscles — some  form 
of  mental  reinforcement  should  be  tried,  such  as  having  the  patient  count 
the  numerals  forward  and  backward,  multiply  figures,  etc. 

Should  no  knee  jerk  be  thus  obtained,  it  must  be  considered  absent 
and  other  symptoms  of  tabes  carefully  sean^hed  for. 

f'fi.une  of  the  Loss  of  the  PatelUir  Tendon  Refex  in  Tabes. — This  loss 
is  effected  l)y  disease  in  some  i)art  of  the  afferent  or  sensory  tract.  It 
is  not  yet  settled  whether  this  interruption  occurs  peripherally  in  the 
sensory  and  tendon  nerves  (which  have  often  been  found  the  seat  of 
disease  in  tabes)  or  in  the  j)ost(!rior  nerve  roots  or  in  the  posterior 
external  coliuuns  of  tlie  ('(m\.  The  scat  of  interruption,  especially  in 
the  early  stage  of   tabes,    may    vary.       It  is,    however,    very    probable 

'  Amer.  .Jonru.  Med.  Sri.,  IVIar.,  ]8nG. 
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that  disease  of  the  peripheral  muscle  nerves  alone  is  often  the  cause 
of  the  loss. 

The  cutaneous  or  superficial  reflexes  in  the  early  stage  of  tabes, 
are  sometimes  much  heightened.  Subsequently,  with  the  appearance 
of  cutaneous  ansesthesia,  the  superficial  reflexes  disappear,  the  plantar 
first  becoming  lost,  followed  by  a  cessation  of  the  gluteal,  cremasteric, 
and  abdominal  reflexes.  Derangements  of  the  sexual,  bladder,  and 
rectal  reflexes  are  all  common  in  the  first  stages  of  tabes. 

Loss  of  sexual  desire  and  power  is  common  in  the  disease,  and  often 
early  in  its  history.  Occasionally  a  marked  heightening  of  the  sexual 
reflex  occurs,  in  which  there  is  extreme  desire  with  little  ability  for 
gratification. 

Bramwell  ^  mentions  a  case  in  which  both  desire  and  power  existed 
in  an  extraordinary  degree.  Attacks  of  paroxysmal  satyriasis  occurred, 
in  which  the  sexual  act  was  performed  four  or  five  times  in  twenty-four 
hours  for  a  number  of  consecutive  days.  Each  paroxysm  lasted  several 
days,  and  was  succeeded  by  a  period  of  complete  sexual  apathy,  with 
subsequent  curious  return. 

Derangement  of  the  bladder  and  rectum  is  often  manifested  by  fre- 
quent urination,  the  act  being  painful  in  the  extreme,  accompanied  by 
pelvic,  perineal,  and  urethral  pains  or  twinges  in  the  neck  of  the  blad- 
der. Paroxysms  of  frequent  and  painful  urination  may  sometimes 
occur,  somewhat  analogous  to  the  radiating  pains  manifested  in  the 
legs.  ^  .... 

In  a  later  stage,  with  the  persistence  in  the  urinary  difficulty,  anaes- 
thesia of  the  mucous  membrane  of  the  bladder,  with  loss  of  its  exj^ul- 
sive  power,  is  common.  Such  tolerance  may  be  acquired  that  the  pa- 
tient may  remain  a  day  or  longer  without  desire  to  urinate.  In  other 
cases  weakness  of  the  sphincter,  at  first  slight,  causes  a  condition 
of  incontinence,  especially  for  a  short  time  after  urinating.  In  a 
later  stage,  through  paresis  of  the  sphincter,  persistent  incontinence 
results. 

Constipation  is  somewhat  common  in  tabes,  and  rectal  tenesmus  is 
often  noted  in  the  early  stage,  with  occasional  involuntary  evacuation 
of  fseces.  This  last  is  more  usual  in  the  later  stage,  when  there  has 
occurred  complete  anaesthesia  of  the  rectum. 

Among  the  early  and  important  symptoms  for  which  search  should 
be  made,  none  is  more  suggestive  than  reflex  iridoplegia,  or  the  Argyll- 
Robertson  ^  condition  of  the  pupil,  present  in  about  90  per  cent,  of 
the  cases.  This  consists  in  abolition  of  the  pupillary  reflex  to  light, 
while  until  late  in  the  disease  associated  contractions  to  accommodation 
are  retained,  with  vision  unaffected.  It  is  generally  accompanied  by 
double  myosis,  which  in  turn  is  associated  with  loss  of  reflex  dilatation 
on  stimulation  of  the  skin,'^  a  symptom  less  important  diagnostically 
than  the  first  named. 

^  Diseases  of  the  Spinal  Cord. 

^  Marie  states  that  this  as  an  early  sign  of  tabes  was  in  reality  first  described  by 
Vincent  and  Coingt,  and  not  by  Argyll-Kobertson,  although  now  known  by  the  latters 
name. 

^  Sharp  stimulation  of  the  skin  in  any  part  of  the  body  normally  is  followed  by 
momentary  reflex  dilatation  of  the  pupils.  This  reaction,  as  shown  by  Erb,  fails  in  many 
cases  of  locomotor  ataxia,  especially  Avhen  myosis  is  present. 
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In  testing;  for  reflex  iridoplegia  it  is  important  that  a  strong  diifnse 
light  be  used.  As  suggested  by  Gowers,  when  artificial  light  is  employed 
it  is  best  to  have  the  patient  view  an  object  in  a  distant  part  of  the  room, 
and  then  bring  a  light  suddenly  in  front  of  the  eye.  The  light  must 
not  be  directly  looked  at,  unless  it  is  held  at  least  4  feet  from  the  eye ; 
otherwise  accommodation,  in  fixing  the  object,  may  result  in  pupillary 
contraction.  If  the  light  is  viewed  near  the  eye,  the  other  eye  must 
be  so  shaded  as  to  fix  a  distant  point  and  maintain  relaxation  of  accom- 
modation. Each  eye  should  be  separately  tested,  with  its  fellow 
covered  from  the  light  employed. 

The  loss  of  the  light  reflex  in  tabes  is  in  all  probability  due  to  dis- 
ease situated  in  the  fibres  connecting  the  corpora  quadrigemina  with 
the  nucleus  of  the  third  nerve.  The  preservation  of  accommodative 
power  and  of  sight  in  reflex  iridoplegia  indicates  that  the  afl'erent  and 
efferent  part  of  the  reflex  arc  are  unimpaired. 

In  cutaneous  reflex  iridoplegia  (loss  of  the  dilating  power)  the  lesion 
is  probably  situated  in  the  efferent  fibres  of  the  centre  for  dilatation 
in  their  descending  course  through  the  cervical  portion  of  the  cord. 

Instead  of  myosis,  more  rarely  mydriasis  may  be  present  in  tabes. 
Inequality  of  the  pupils  is  very  common,  with  perhaps  mydriasis  of  one 
and  myosis  of  the  other.  In  myosis  the  pupil  may  be  very  small,  with 
sight  unaffected.  With  inequality  of  the  pupil  it  has  been  noted  that 
on  the  side  in  which  myosis  was  most  marked  there  was  present  indica- 
tion of  paresis  of  the  sympathetic,  such  as  redness  of  the  cheek  and 
conjunctiva,  local  elevation  of  temperature,  and  diminution  of  the  pal- 
pebral fissure,  and  in  a  few  cases  unilateral  swelling  (Ross).  One  or 
both  of  the  pupils  may  be  also  irregular  in  outline. 

In  about  20  per  cent,  of  the  cases  of  tabes,  amaurosis,  ending 
in  complete  blindness,  due  to  double  gray  atrophy  of  the  optic  nerve,^ 
occurs,  and  is  an  early  symptom.  A  gradual  diminution  in  the  visual 
acuity,  with  concentric  restriction  of  the  field,  at  first  for  white  and 
colors  (especially  green  and  red),  and  secondarily  for  the  recognition  of 
objects,  occurs.  Blindness  may  aj)jiear  in  a  few  weeks  or  may  be 
delayed  for  years.  The  average  period  between  the  onset  of  symptoms 
of  atrophy  was  noted  by  Berger  to  be  three  years,  with  variations 
occurring  from  two  months  to  seventeen  years.  The  cases  of  tabes 
with  optic  atrophy  seem  to  constitute  a  special  form  in  which  the  dis- 
ease appears  to  expend  itself  on  the  organs  of  vision,  leaving  symptoms 
referable  to  the  lower  part  of  the  cord  (such  as  inco-ordination  and  the 
characteristic  pains,  but  especially  the  former),  if  already  existing,  in 
abeyance. 

Dejerine  '^  has  recently  directed  especial  attention  to  the  forms  of 
tabes  associated  with  blindness,  and  has  compared  cases  of  the  sort  with 
the  common  classical  type.  His  comments  are  most  interesting  and 
deserve  notice.  He  speaks  of  three  foruis  of  tabes  in  which  auiaurosis 
occurs  : 

"(1)  Tu  by  fiir  the  largest  class  the  optic  atroj)hy  supervenes  at  a 
])('ri()(l   longer  or  shorter  after  the  apj)earance  of  lightning  pain,  and 

'  AVhifh,  opthalmoscopically,  has  all  the  appearances  of  a  true,  primary  degenera- 
tive atrophy,  and  not  that  the  result  of  neuritis. 

'^  La  Med.  mod.,  Mar.  20,  1895,  qiioted  in  nril.  Med.  Jourii.,  May  18,  1S95. 
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inco-ordination  never  appears.  In  these  cases  as  the  blindness  is 
being  established  the  pains  diminish  in  frequency  and  severity. 

"  (2)  In  the  second  variety  the  aniblyo})ia  appears  simultaneously 
with,  instead  of  shortly  after,  the  lightning  pains,  and  the  tabes 
develops  with  the  blindness,  stopping  when  the  latter  is  complete. 

"  (3)  In  a  few  cases  blindness  exists  without  pains.  Such  cases  are 
mostly  seen  by  ophthalmologists.  In  them  the  knee  jerks  have  dis- 
appeared, whilst,  as  regards  the  pupil,  loss  of  the  reflexes  to  light  exists, 
and  that  for  convergence  is  preserved.  Gowers  has  pointed  out  that 
lightning  pains  appear  if  the  cases  are  sufficiently  long  observed.  No 
satisfactory  explanation  yet  exists,  Dejerine  thinks,  of  the  antagonistic 
action  of  o})tic  atrophy  on  the  symptoms  of  tabes.  In  almost  all  cases  the 
pains  diminish  considerably,  and  sometimes  even  disappear.  Once  the 
author  saw  the  patellar  reflex  reappear  after  an  abolition  of  several 
months.  In  the  rare  cases  in  which  blindness  supervenes  on  inco-ordi- 
nation no  improvement  of  the  latter  takes  place,  though  the  pains  amend. 
The  features  of  the  optic  atrophy  are — (1)  It  attacks  the  eyes  success- 
ively ;  (2)  it  is  rapid  in  its  course — six  to  eighteen  months ;  (3) 
pupillar  inequality,  myosis,  mydriasis,  or  normality  indifferently  exist ; 
(4)  though  due  to  syphilis,  treatment  is  of  no  avail.  Romberg's  sign 
is  absent  in  these  cases  and  the  gait  is  easy.  Sensibility  in  its  various 
forms  is  unaffected." 

Unilateral  or  bilateral  temporary  (often  but  ephemeral,  and  not  show- 
ing a  recurring  tendency)  paralysis  of  the  external  ocular  muscles  is  very 
common  in  the  preataxic  stage,  causing,  if  slight,  double  vision,  or,  if 
more  decided,  strabismus.  The  external  rectus  is  most  frequently 
involved,  following  which  are  the  superior  and  inferior  recti  and  the 
superior  oblique.  Rarely  all  the  external  and  internal  muscles  of  the 
eyeball  are  affected,  causing  ophthalmoplegia  externa  and  interna,  sug- 
gesting an  associated  nuclear  lesion  of  luetic  origin.  Unilateral  and  less 
frequently  bilateral  ptosis,  associated  with  external  strabismus,  is  also  fre- 
quent in  the  preataxic  stage  of  tabes,  as  is  a  slight  narrowing  of  the 
palpebral  fissure.  In  a  considerable  percentage  of  tabetics  implication 
of  the  auditory  apparatus  occurs,  due  to  a  unilateral  atrophy  of  the 
auditory  nerves  similar  in  character  to  that  affecting  the  optic  nerve- 
In  these  deafness  may  be  of  slowly  progressive  onset  or  occur  quite 
rapidly. 

Disorder  of  the  sense  of  smell,  and  less  often  absolute  anosmia, 
sometimes  occur  in  tabes,  due  also,  perhaps,  to  atrophy  of  the  olfactory 
nerve  special  to  tabes. 

Involvement  of  the  trifacial  nerve,  indicated  by  neuralgiform  or 
lancinating  pains  in  the  area  of  distribution  of  the  nerves,  may  also  be 
looked  for  in  tabes.  These,  when  occurring  in  paroxysms  without  other 
symptoms  of  tabes  very  evident,  may  be  mistaken  for  ordinary  hemi- 
crania.  Accompanying  the  attack  there  may  be  conjunctival  injection, 
increased  lachrymation,  and  photophobia.  Cutaneous  hypersesthesia 
succeeds  an  attack.  Later  in  the  disease  anaesthesia  occurs,  occupy- 
ing the  region  of  the  conjunctivae,  nasal  fossae,  and  also  perhaps  the 
mouth,  tongue,  and  pharynx  (Ross).  The  motor  branch  of  the  trifacial 
is  less  frequently  involved  than  the  sensory,  leading  to  partial  or  more 
complete  paralysis  of  the  muscles  of  mastication. 


184  SPI^UL  SCLEBOSIS. 

Transitory  indications  of  irritation  or  of  paralysis  of  the  facial 
nerves,  unilateral  or  both-sided,  may  occur,  leading,  on  attempts  of 
phonation,  to  grimaces  and  to  ataxic  or  indistinct  speech. 

Tabetic  Crises. — These,  ^vhen  present,  are  frequently  among  the  pro- 
dromal symptoms  of  the  disease.  The  most  common  and  interesting 
is  that  affecting  the  stomach.  In  this  attacks  of  the  most  violent  gas- 
tralgia  occur,  the  pains  of  which  may  be  of  agonizing  severity.  With 
it  there  is  prolonged  and  uncontrollable  and  prostrating  vomiting.  The 
gastric  crisis  may  be  associated  with  lancinating  pains  in  the  extremities, 
and  occur  during  a  paroxysm  of  pains  or  appear  with  these  absent. 
The  attacks  continue  for  a  time  varying  from  that  of  a  few  hours  to 
several  days,  with  an  interval  of  a  week  to  a  month.  They  are  of  pre- 
cipitate onset,  and  are  usually  totally  without  premonitory  symptoms 
or  assignable  cause,  and  tend  to  abrupt  subsidence.  During  the  par- 
oxysm constant  and  prostrating  retching  and  vomiting  occur.  Vertigo 
is  common.  Food  or  drink,  even  in  the  smallest  quantity,  cannot  be 
taken.  The  result  of  an  examination  of  the  vomited  matter  in  a 
number  of  cases  indicates  that  there  is  usually  during  the  seizure 
hypersecretion  of  the  gastric  juice  with  hyperchlorhydria.  This,  how- 
ever, cannot  be  expected  to  be  an  invariable  accompaniment,  since  the 
attacks  are  not  dependent  upon  a  local  cause,  but  upon  either  a  systemic 
intoxication  or  upon  disease  of  the  vagus  or  its  nucleus. 

Pharyngeal  Crises. — Attention  to  the  occurrence  of  these  has  in  late 
years  been  called  by  Oppenheim.^  There  is  much  pharyngeal  pain, 
congestion  of  the  face,  and  profuse  perspiration,  accompanying  a  series 
of  frequent  repeated  efforts  at  deglutition,  the  attack  lasting  ten  to 
thirty  minutes. 

Intestinal  crises  are  less  common  than  the  gastric.  These  consist 
in  attacks  of  sudden  and  violent  colic,  often  concomitant  with  profuse 
watery,  mucoid  diarrhoea,  perhaps  mixed  with  blood. 

Renal  crises  have  been  occasionally  noted  in  tabes.  In  these  symp- 
toms occur  resembling  the  passage  of  a  calculus,  save  no  blood  appears 
in  the  urine  and  no  calculus  is  voided. 

Crises  resembling  hepatic  colic  are  also  among  the  less  frequent 
symptoms  of  tabes. 

Laryngeal  crises  are  of  grave  but  of  somewhat  rare  occurrence 
in  tabes.  These  consist  of  paroxysms  of  dry,  violent  cough,  resembling 
that  of  pertussis,  due  to  spasmodic  contractions  of  the  laryngeal 
muscles.  In  such  a  crisis  there  is  urgent  dyspnoea,  burning  pain  in 
the  neck  and  upper  part  of  the  si)ine  and  shoulders,  and  perhaps  ver- 
tigo. Prostration,  and  even  syncope,  are  common.  Sudden  death  has 
occurred  in  an  attack. 

So-called  cardiac  crises  arc  occasionally  seen  in  tabes.  These  are, 
however,  in  most  cases,  a]>parently  but  examples  of  true  angina  pectoris 
complicating  the  tabetic  condition,  and  perhaps  owing  its  existence  to 
disease  of  the  coronary  arteries  or  to  another  common  cause  of  the 
disease.  It  is  interesting  that  in  tabes  aortic  regurgitation  is  not  un- 
usual, although  perhaps  often  overlooked.  It  ])robably  is  dependent 
upon  syphilitic  disease  of  the  aorta  and  its  valve  leaflets.  Attacks  of 
angina  in  taljes  occurring  in  subjects  of  aortic  regurgitation  are  in  all 

'  "Neue  Beitriige  ziir  Path,  dor  Tabes  dorsalis,"  Arch./.  Psych.,  xx.,  1888. 
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probability  intimately  relative  to  the  eoincident  aortic  disease,  as  is 
usual  independent  of  tabes.  Tachycardia  independent  of  anginal 
attacks  occurs  in  tabes.  Special  attention  was  long  ago  called  to  this 
by  Charcot,  who  found  a  pulse  of  100  to  120  usual  in  his  cases. 

Trophic  and  Vasomotor  Disturbances  in  Tabes. —  TropJiic  iJis- 
ordcrx. — Tliese,  although  comparatively  rare  in  tabes,  when  present  are 
among  the  most  interesting  of  the  early  symptoms  of  the  disease.  The 
most  important  of  the  trophic  disorders  are  changes  in  the  nutrition  of 
the  bones  and  joints,  perforating  ulcer  of  the  foot,  falling  out  of  the 
teeth  and  nails,  and  the  appearance  of  certain  cutaneous  eruptions. 
Single  or  multiple  so-called  "  spontaneous "  fractures  of  the  bones, 
appearing  painlessly  and  apparently  causelessly,  or  from  violence  most 
slight  in  proportion  to  the  amount  of  injury,  may  occur  very  early  in 
tabes. 

Through  disturbances  in  enervation  the  nutrition  of  the  bones  suffers, 
and  they  may  become  abnormally  friable.  These  fractures  are  more 
common  in  women,  and  most  frequent  in  the  bones  of  the  lower  extrem- 
ity, more  especially  the  bones  most  exposed,  such  as  the  femur,  its  shaft 
and  neck,  and  the  tibia  and  fibula,  although  they  may  occur  in  any  part. 
The  slightest  cause  often  leads  to  the  fracture,  such  as  merely  crossing 
the  legs  while  sitting  or  the  act  of  pulling  on  the  boots.  It  is  quite 
common  for  no  traumatic  cause  to  be  apparent.  As  remarked,  the  frac- 
tures are  painless.  The  fractured  ends  of  the  bones  unite  readily  enough 
if  maintained  in  position,  which  last  is  not  always  easy,  because  of  the 
freedom  from  pain  tempting  the  patient  to  use  the  limb  involved.  Chiefly 
because  of  the  inability  to  maintain  the  fractured  ends  in  position,  a  large 
amount  of  callus  is  usual  and  shortening  of  the  limb  is  common.  Frac- 
ture of  the  bones  of  the  upper  extremity,  such  as  the  humerus,  the  radius 
and  ulna,  the  clavicle  and  scapula,  also  occur  when  the  disease  affects 
the  upper  segment  of  the  cord.  Fracture  of  some  of  the  bodies  of 
the  vertebra  or  of  their  arches  or  processes  is  occasionally  encountered, 
causing  curvature  of  the  spine.  It  is  usually  associated  Avith  arthropathy 
of  the  intervertebral  articulations.  Associated  with  spontaneous  fracture 
of  the  bones  there  is,  more  rarely,  a  tendency,  also  present  in  these  cases, 
to  rupture  of  the  tendons,  such  as  the  tendo  Achilles  or  of  the  quadriceps 
extensor  cruris. 

The  most  extraordinary  trophic  affection  in  tabes  is  that  involving 
the  joints,  and  is  known  as  "  arthropathies  des  ataxiques  "  of  Charcot.^ 
These,  which  are  of  much  more  frequent  occurrence  than  fractures  of  the 
bones,  usually  appear  in  the  early  stage  of  tabes,  involving  at  first  the 
joints  of  the  lower  extremities.  They  most  commonly  assert  themselves 
abruptly  and  during  very  severe  paroxysms  of  lancinating  pains.  They 
are  curiously,  as  with  the  crises  and  the  optic  atrophy,  more  common  in  the 
preataxic  stage  and  in  those  cases  in  which  typical  fully  developed  tabes 
does  not  occur.  The  affection,  as  with  spontaneous  fracture  of  the  bones 
described,  is  usually  of  painless  and  rapid  onset.  There  may  have  been 
creaking  of  the  joint  for  a  few  days  preceding,  or  the  first  noticeable 
symptom  may  be  pronounced  swelling  about  the  joint.  The  knee-joint 
is  usually  first  involved  ;  following  which  the  hip-,  shoulder-,  and  elbow- 
joints  may  be  attacked.     Here,  as  with  the  other  joints,  the  whole  seg- 

^  Tabetic  arthropathy  was  first  recognized  and  described  by  Charcot  in  1868. 
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ment  of  tlie  limb  is  generally  implicated.  The  swelling  is  usually  firm, 
unyielding,  and  painless  to  pressure,  and  shows  no  indication  of  being 
of  inflammatory  character.  The  skin  about  the  part  is  pale,  and  heat 
and  pain,  as  mentioned  preyiously,  are  absent.  Charcot  pointed  out  two 
forms  of  the  affection  :  one  the  mild,  in  which  the  effusion  vanishes  in  a 
short  time,  leaving  the  joint,  apart  from  the  continuation  of  crepitations 
apparently  normal.  In  these  mild  forms  relapses  are  common.  In  the 
other  or  more  serious  forms  the  a?dema  attains  considerable  size  and  is 
permanent.  Changes  in  the  articular  ends  of  the  bone  and  in  the  inter- 
articular  fibro-cartilages  rapidly  and  painlessly  occur,  similar  in  patho- 
logical character  to  those  of  rheumatoid  arthritis,  and  differing  clinically, 
chiefly  in  abruptness  of  appearance  and  in  absence  of  pain.  The  disease 
may  have  onset  in  bone,  cartilage,  or  ligaments — soon  all  these  parts  be- 
come involved,  the  joint  surfaces  destroyed,  and  the  bones  dislocated. 
Very  interesting  characteristics  of  tabetic  arthropathy  are,  after  a  time, 
the  extreme  mobility  and  curious  deformity  of  the  affected  joints, 
induced  and  perpetuated  through  the  influence  of  the  muscular  contrac- 
tions upon  the  joints  when  subjected  to  the  various  movements  neces- 
sary for  locomotion  and  fair  station  after  inco-ordination  has  occurred. 

One  of  the  most  interesting  arthropathies  of  the  disease  is  the  so- 
called  tabetic  foot  described  by  Charcot  and  Fere,  in  which,  through 
a  trophic  lesion  in  the  tarsal  and  metatarsal  bones,  the  foot  becomes 
suddenly  swollen,  chiefly  in  the  part  near  the  tarso-metatarsal  artic- 
ulation. As  a  result  the  inner  foot  border  becomes  thickened  and 
rounded,  and  the  arch  of  the  foot  flattened  or  even  convex;  shortening 
of  the  foot  occurs  in  some  cases.  If  the  swelling  of  the  involved  joint 
surfaces  subsides,  as  it  may  after  a  long  time,  complete  and  persistent 
ankylosis  is  usually  evident. 

Trophic  Affections  of  the  Skin. — The  most  common  trophic  disorders 
occurring  in  tabes  affect  the  cutaneous  surfaces.  These  are  various 
eruptions,  notably  erythematous,  urticarial,  lichenoid,  and  herpetic, 
which  are  common  on  the  affected  parts  during  paroxysms  of  lancinat- 
ing pain.  The  nails,  especially  of  the  large  toes,  may  suddenly  become 
d(!tached,  renew  themselves,  and  again  repeatedly  appear  and  be  re-shed  ; 
perforating  ulcer  of  the  foot  is  a  very  important  trophic  affection  of  the 
early  stage  of  tabes.  It  usually  has  origin  as  a  corn  which  subsequently 
ulcerates  centrally.  The  ulceration  may  soon  heal  while  still  super- 
ficial, or  it  may  extend  into  the  deeper  structures,  involving  the  articu- 
lations and  bones.  The  usual  seat  of  perforating  ulcer  is  about  the  head 
of  the  first  metatarsal  bone  or  it  may  be  below  the  heel.  It  is  most  apt 
to  occur  at  the  situation  at  which  the  greatest  amount  of  pressure  is  ex- 
erted by  the  footwear.  Anaesthesia  usually  exists  above  the  site  of  the 
previous  corn,  indicating  that  the  ])erforating  ulcer  is  due  to  changes  in 
the  nutrition  of  the  skin  due  to  alteration  in  the  cutaneous  nerves.  Loss 
of  the  teeth  without  pr(!vious  caries  also  occurs  in  some  cases  of  tabes, 
due,  probably,  to  a  tro])hic  disorder  involving  the  fifth  nerve.  One  (m 
more,  or  indeed  all,  of  the  teeth  may  gradually  becsome  loosened  and  fall 
out.  In  these  cases  atroj)hy  of  the  alveolar  nuirgin  of  the  jaw  has  been 
observed,  with  atrophy  also  of  the  crown  of  the  teeth. 

The  causes  oi'  th(!  tro|)lii('  and  vasomotor  disorders  of  tabes  are  in 
all   likelihood    iiiiplieations  in  llic  dcgcncratiNc  pi'ocesses  of  certain  j)or- 
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tions  of  the  gray  matter  of  the  cord  (central  and  intermediate  gray 
matter  and  the  vesicular  column  of  Chirke,  situated  at  the  junction 
of  the  posterior  horn  witli  the  intermediate  gray  matter),  in  which  lie 
the  vasomoter  centres  controlling  the  nutrition  of  the  bones,  joints, 
and  sivin. 

Syinptoms  of  the  Ataxic  hituyc. — The  interval  succeeding  the  de- 
velopment of  the  earliest  of  the  most  usual  symptoms  of  tabes,  such 
as  the  lancinating  pains,  reflex  iridoplegia,  and  loss  of  the  knee  jerk, 
and  the  appearance  of  noticeable  ataxia,  is  most  variable.  In  a  small 
percentage  of  cases  motor  inco-ordination  may  be  the  first  apparent 
symptom  :  less  infrequently  this  may  not  occur  for  many  (even  twenty 
or  thirty)  years  after  the  undoubted  development  of  the  first  stage. 
Commonly,  after  a  period  varying  from  two  or  three  or  more  years, 
during  which  such  of  the  symptoms  enumerated  have  appeared,  the  con- 
dition before  described  as  static  ataxia — Romberg's  symptom — is  acci- 
dentally discovered  by  the  patient.  It  will  then  usually  be  very  appa- 
rent on  having  the  patient  attempt  to  stand  erect  with  the  inner  edges 
of  the  feet  in  juxtaposition.  Unsteadiness  will  be  still  more  evident 
if  the  eyes  are  closed  or  if  the  patient  is  directed  to  stand  on  each  foot 
alternately,  first  with  eyes  open,  again  with  eyes  closed.  It  is  likewise 
most  noticeable  if  he  is  made  to  rise  abruptly  and  walk  immediately 
after  rising,  or  if  in  walking  he  is  checked  abruptly  and  made  to  turn 
about.  With  the  continuation  in  the  other  symptoms  described,  or  per- 
haps their  aggravation,  especially  as  concerns  disappearance  of  reflexes, 
the  increase  in  the  genito-urinary  difficulty,'  heightening  and  diffusion 
of  anaesthesia,  and  appearance  often  of  analgesia,  of  impairment  or  loss 
of  the  temperature  sense  and  of  the  muscular  sense,  dynamic  ataxia  or 
difficulty  in  walking  insidiously  develops,  and  the  second  stage  is  fully 
entered. 

In  this  stage  co-ordination  is  so  defective  that,  from  the  irregular 
contraction  of  the  muscles  concerned  in  balancing,  this  power  is  usually 
lost  when  the  inside  of  the  feet  are  placed  in  juxtaposition,  or  even  with 
them  widely  separated,  unless  the  feet  are  encased  in  shoes  with  broad 
soles  :  this  is  still  more  marked  if  considerable  plantar  anaesthesia  exists. 
The  patient  is  unable  to  walk  comfortably  at  all  in  the  dark  (or  with  eyes 
closed),  and  tends  to  fall  in  turning  or  in  stepping  backward  suddenly. 
With  the  guiding  sense  of  vision  ordinary  locomotion  may  be  accom- 
plished on  the  level  without  very  marked  oscillations,  but  on  an  irregular 
surface  or  in  descending  stairs  the  ataxic  gait  is  very  apparent  and  cha- 
racteristic. The  patient  is  compelled  to  fix  the  eyes  steadily  upon  his  feet 
and  the  space  in  front  of  him.  He  then  can  progress  reasonably  well, 
and  in  a  straight  line  with  little  or  no  oscillations,  provided  he  proceeds 
with  great  deliberation  and  slowness.  Should  the  eyes  be  closed 
momentarily  or  be  removed  from  the  feet,  the  movements  become  un- 
steady and  he  may  fall  to  the  ground.  The  attitude  assumed  in  progres- 
sion is  very  peculiar.  The  irregular  and  tonic  contractions  of  the 
extensors  and  flexors  of  the  body  concerned  in  preserving  equilibrium 
prevent  the  normal  rhythmical,  pendulum-like  swing  of  the  legs.  The 
motions,  on  the  contrary,  are  jerky  and  irregular.     The  feet  are  raised 

'  Sexual  weakness,  if  not  previously  excessive,  now  advances  to  impotence,  and  incon- 
tinence of  urine,  or,  less  often,  retention,  with  ansesthesia  of  bladder  and  urethra,  occurs. 
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more  than  is  necessary,  thrown  forward  and  ontward  too  far,  and  the 
heels  dropped  too  suddenly  and  usually  with  a  decided  thump.  Oscilla- 
lations  occur  from  the  pelvis  as  the  patient  progresses,  leading  to  alter- 
nate elevation  and  depression  of  the  hips  to  clear  the  ground  with  the 
feet.  Displacement  of  the  line  of  gravity,  due  to  irregular  contraction 
in  the  muscle  groups  concerned,  becomes  more  and  more  marked  in 
locomotion  as  the  inco-ordination  insidiously  increases,  and  finally  all 
station  is  lost  and  balancing  power  is  impossible  without  aid.  At  first 
a  single  stick  or  the  guidance  of  another's  arm  is  alone  necessary.  Sub- 
sequently, walking  is  impossible  without  support  to  both  arms,  as  by 
aid  of  two  sticks.  Rising  to  the  feet  from  the  semi-erect  posture  be- 
comes after  a  time  out  of  the  question.  The  legs  are  thrust  aimlessly 
about,  and  even  after  being  raised  to  his  feet  the  patient's  legs  slip 
away  disorderly,  forward  and  backward,  affording  no  support  whatever 
to  the  body.  The  inco-ordination  is  similarly  shown  in  recumbency  if 
the  legs  are  moved  purposely  about.  Inability  to  readily  touch  objects 
held  within  easy  reach  with  the  toe  or  the  entire  foot  is  manifest.  This 
of  course  is  much  more  marked  if  after  viewing  the  ol)ject  the  eyes 
are  closed  before  the  effort  is  made.  A  similar  test  may  be  tried  by 
placing  a  small  object  before  the  seated  patient,  the  position  of  which 
object  he  is  to  first  inspect  and  then  attempt  to  touch  with  alternate 
feet,  the  eyes  being  closed.  The  trunk  muscles  subsequently  may  like- 
wise become  inco-ordinate  through  the  upward  extension  of  the  dis- 
ease in  the  cord,  so  that  swaying  occurs  even  while  the  patient  is 
seated,  and  the  maintenance  of  easy  equilibrium,  even  in  semi-recum- 
bency, is  impossible  if  the  eyes  are  closed.  With  the  extension  of 
the  disease  to  the  upper  part  of  the  cord,  ataxia,  as  with  loss  of  mus- 
cular and  tactile  sense,  appears  in  the  upper  extremities.  Inco-ordina- 
tion in  the  arms  may  be  first  shown  by  the  patient's  inability  to  perform 
the  finer  movements  of  the  hand,  as  in  writing,  or  in  women  it  is  manifest 
in  sewing.  Buttoning  and  unbuttoning  the  clothes  without  the  guiding 
sense  of  vision  is  early  impossible,  even  with  but  little  anaesthesia  pres- 
ent. The  patient  is  tlien  found  to  be  unable  with  eyes  closed  to  readily 
touch  with  a  single  finger  a  designated  part  of  the  body,  as  the  tip  of  the 
nose,  its  bridge,  or  the  ear  lobule.  This  should  be  tested  with  the  fore 
finger  of  each  hand  alternately.  Or,  if  directed  to  bring  the  tip  of  a 
certain  finger  of  each  hand  in  juxtaposition,  the  eyes  being  shut,  the  act 
is  impossil)le  or  only  performetl  hesitatingly  after  several  trials.  In  a 
later  period  all  movements  with  the  fingers  and  hands  may  become  so 
inco-ordinate  that  eating  and  self-dressing  are  impossible. 

Notwithstanding  the  most  extensive  degree  of  motor  inco-ordination, 
in  an  uncomplicated  case  muscular  power  and  nutrition  remain  extremely 
good.  The  patient,  if  able  to  be  about,  can  often  walk  long  distance  ; 
without  more  than  ordinary  fatigue.  There  is  of  course  no  mot  .r 
paralysis,  save  very  occasional  transitory  weakness  in  certain  muhv  le 
grouj)s,  unaccompanied  by  wasting  or  the  reaction  of  degeneration.  Even 
in  the  preataxic  stage  this  weakness  may  aj)pear  very  unexpectedly,  the 
legs  temporarily  giving  quite  away,  causing  the  patient  to  fall  precipi- 
tately to  tiie  ground  as  if  the  influence  of  the  will  were  suddenly  with- 
drawn. This  has  been  esj)ecially  referred  to  by  Charcot.  In  many 
cases  also  a  sense  of  great  weakness  is  ex})erienced,  (piite  independent 
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of  exertion,  due  probably  to  involvement  of  the  nerves  of  muscular 
sensibility. 

The  electrical  reactions  are  never  qualitatively  altered,  even  in  the 
parts  most  affected  in  inco-ordination,  although  quantitative  changes  in 
the  way  of,  at  first,  simple  increase,  and,  later,  of  diminution  in  electro- 
contractility,  occur  as  might  be  expected. 

Perhaps  the  chief  factor  in  the  production  of  inco-ordination  is 
failure  of  the  muscular  sensibility,  which  is  a  prominent  symptom  of 
the  ataxic  stage  of  the  disease.  A  great  deal  of  doubt  has  existed  as 
to  the  chief  cause  of  the  inco-ordination  in  tabes.  It  seems,  however, 
well  established  that  mere  tactile  anaesthesia  is  little  concerned  in  its 
production,  and  that  the  prime  cause,  to  which  the  anaesthesia  can  be 
but  contributory,  is  widespread  disease  of  the  fine  sensory  nerves  which 
are  concerned  in  the  reception  and  conduction  of  afferent  impressions 
of  muscular  sensibilities  to  the  brain.  Disease  of  these  nerves  in  a 
minor  degree  leads  to  abolition  of  the  knee  jerk,  although  it  may  not 
be  the  sole  cause  of  the  loss.  A  much  greater  degree  of  disease,  as 
Gowers  states,  is  required  to  lead  to  inco-ordination,  and  a  still  greater 
to  produce  abolition  of  pressure  sense. 

Muscular  sensibility  becomes  finally  so  markedly  deranged  that  the 
patient  is  often  totally  unable  to  recognize  the  position  of  his  extremities 
if  passively  moved  in  a  direction  unknown  to  him,  and  he  is  quite 
unable  to  discriminate  between  various  degrees  of  pressure  exerted,  as, 
for  instance,  when  tested  by  weights  of  different  degree.  In  examin- 
ing as  to  the  condition  of  the  muscular  sense  the  patient's  eyes  should 
be  closed  or  bandaged,  and  with  him  recumbent  he  is  told  to  perform, 
in  rotation,  various  movements  Avith  each  limb,  such  as  to  bring  the 
heel  of  one  foot  slowly  and  carefully  to  the  great  toe  of  the  other,  or 
he  is  asked  to  describe  the  position  in  which  his  limbs  are  placed.  The 
muscular  or  pressure  sense  is  also  ascertained  by  noting  with  objects 
of  similar  dimensions,  but  of  different  weights,  if  the  degrees  of  differ- 
ence, which  normally  are  very  apparent,  can  readily  be  appreciated. 
The  areas  of  hypersesthesia  or  hyperalgesia  remarked  in  the  first  stage, 
associated  perhaps  with  plantar  anaesthesia,  give  place  later  to  pro- 
nounced tactile,  pain,  or  temperature  loss. 

Anaesthesia  is  most  often  present  in  the  plantar  surfaces  and  upon 
the  heels  and  toes,  but  may  extend  upward  as  far  as  the  trunk,  and 
sometimes  involves  the  latter.  Karely  the  trunk,  and  not  the  liml3s,  is 
the  seat  of  anaesthesia. 

As  a  rule,  pronounced  and  diffused  anaesthesia  in  the  upper  extremity 
is  rare.  Moderate  blunting  in  tactile  sense  may,  however,  be  encountered 
in  the  fingers  in  the  second  stage ;  as  Charcot  pointed  out,  especially 
noticeable  in  the  area  of  the  distribution  of  the  ulnar  nerve  (along  the 
inner  border  of  the  forearm,  hand,  and  middle  finger).  The  patient  is 
often  unable  to  feel  the  floor  under  the  feet,  and  when  the  anaesthesia  in- 
volves the  hand  he  is  often  quite  unable  to  determine  the  ])rimarv  qual- 
ity of  objects  grasped.  The  anaesthesia  need  not  be  solely  tactile,  but 
may  involve  the  muscles,  bones,  and  articulations,  thus  explaining  the 
painlessness  of  the  arthropathies  and  fractures  which  may  occur.  Grave 
danger  exists  to  ataxics  from  injuries,  such  as  burns,  through  the  absence 
of  the  appreciating  warning  sense  of  pain. 
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Pain  accompanying:  visceral  disease  may  likewise  be  absent.  Gowers 
points  ont  that  a  severe  attack  of"  pleurisy  may  thus  go  unrecognized. 

Tlie  deep  impairment  of  sensibility  may  be  so  pronounced  that  con- 
traction of  muscles  ^yith  the  strongest  faradic  or  galvanic  current  is 
quite  painless.  The  three  forms  of  sensibility  are  not  usually  affected 
equally,  and  pain  or  tactile  sensation  may  be  alone  involved.  Tem- 
])erature  sense,  on  the  contrary,  is  rarely  singly  diminished,  and  its 
impairment  may  be  but  partial,  as  to  heat  or  cold.  Often,  ^yith  the 
accompanying  diminution,  there  is  a  marked  delay  in  the  appreciation 
of  tactile  pain  or  temperature  sense  amounting  to  a  number  of  seconds. 
With  tactile  and  pain  impairment  the  instrument  stimulating  both  senses 
may  cause  appreciation  of  one  some  seconds  before  the  other.  Sensation 
may  not  be  markedly  impaired,  yet  the  seat  of  stimulation  may  not  be 
easily,  if  at  all,  recognized.  So  that  the  titillation  of  one  part — as  of  the 
foot,  for  instance — may  be  referred  to  the  knee  or  calf,  or  vice  versa,  or  a 
single  point  of  stimulation  may  be  felt  in  many  places  (polysesthesia).  A 
combination  termed  allochiria  sometimes  is  encountered  in  which  the  sen- 
sation is  referred  to  quite  the  same  spot  stimulated,  but  on  the  opposite 
limb.  The  condition  of  tactile  sense  is  readily  noted  by  the  use  of  a 
feather  or  a  piece  of  absorbent  cotton,  the  tip  of  the  observer's  finger, 
or  the  sesthesiometer.  This  last  is  not  more  especially  useful  than  the 
others.  Whatever  is  employed  to  estimate  tactile  loss  should  not  sim- 
ultaneously tend  to  stimulate  the  temperature  or  pain  sense  (/.  e.  should 
be  of  the  body  temperature,  and  not  sharp-pointed).  In  testing,  the 
patient's  eyes  must  be  closed  or  screened,  and,  miless  the  skin  be  the 
seat  of  unduly  thick  epidermis,  the  touch  should  be  very  light.  For 
practical  purposes  there  is  no  better  sesthesiometer  than  the  intelligent 
application  of  the  finger-tip,  employing  varying  degrees  of  pressure 
according  to  lack  of  result. 

If  the  sesthesiometer  itself  be  employed,  the  extent  at  which  normally 
the  two  points  of  the  instrument  are  recognized  at  the  slightest  degree  of 
separation  in  the  part  examined  must  of  course  be  known.  Tliese  meas- 
urements will  be  found  described  in  all  Avorks  on  physiology,  so  need  not 
be  enumerated  here.  It  must  be  borne  in  mind  that  the  degree  of 
sensitiveness  often  varies  in  different  persons,  and  that  the  power  of 
appreciation  is  much  increased  normally  by  practice. 

The  condition  of  pain  sense  may  be  ascertained  in  various  ways 
readily  suggesting  themselves  to  any  one ;  as,  for  instance,  l)y  the 
prick  of  a  pin  or,  better,  the  point  of  a  penknife.  A  hint  of  Gowers 
in  this  connection  is  of  value.  It  is  that  too  fine  a  point  must  not  be 
employed  in  stimulating  pain  sensibility,  lest  in  the  naturally  least 
sensitive  parts,  in  which  the  terminal  perceptive  nerve  plexus  is  wide, 
the  prick  of  a  fine  ])oint  may  be  unfelt,  altliough  no  loss  of  })ain 
sense  exists. 

Temperature  sense  is  often  affected  in  tabes,  anaesthesia  existing 
either  to  heat  or  to  cold,  or  to  both,  perhajis  with  perceptible  delay  in 
appreciation.  Normally,  })erce])tion  of  temperature  sense  is  less 
promptly  felt  tlian  ])ain,  on  account  of  the  time  consumed  in  raising  the 
temperature  of  the  j)art  stimulated.  This  delay  is  usually  much  accen- 
tuated in  tabes.  Temperature  sense  may  be  so  altered  that  a  moderately 
cold  body  causes  biii-niiig,  and  rice  rcr-sd. 
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The  conditioi)  of  the  temperature  sense  is  tested  by  applying  cold 
and  hot  agents  to  the  skin.  The  writer  usually  employs  test  tubes  con- 
taining water  of  varying  degrees  of  temperature. 

The  Terminal  Stage  of  Locomotor  Ataxia. — Tabes  is  essentially 
a  chronic  disease.  As  previously  stated,  many  years  may  elapse  before 
the  onset  of  marked  ataxia,  and  even  after  entering  the  second  stage 
the  patient,  although  unable  to  go  about  without  assistance,  may  follow 
his  usual  vocation  for  years  without  further  increase  in  the  symptoms, 
the  disease,  as  it  were,  tending  to  remain  stationary.  More  usually  the 
progression,  though  slow,  and  perhaps  with  occasional  temporary  remis- 
sions in  symptoms,  is  steadily  downward,  until,  finally,  ineo-ordination 
becomes  so  extreme  that  locomotion  is  altogether  imjwssible  even  with 
assistance,  as  is  also  the  maintenance  of  the  sitting  posture.  The  patient 
is  then  compelled  to  remain  abed,  altogether  helpless.  Anaesthesia  and 
loss  of  the  muscular  sense  are  extreme.  He  is  quite  unaware  of  the 
position  of  his  limbs  without  the  aid  of  sight.  The  bladder,  if  it  has 
not  previously  become  so,  is  now  paretic,  requiring  the  steady  employ- 
ment of  a  catheter,  and  chronic  cystitis  has  usually  supervened  with 
perhaps  secondary  kidney  disease.  The  rectum  may  be  so  anaesthetic 
that  involuntary  evacuations  of  fseces  occur.  The  patient  may  continue 
in  this,  the  third  stage,  in  fair  condition,  although  helpless,  for  even 
twenty  years,  although  the  average  duration  of  life  after  the  first  ap- 
pearance of  the  disease  is  considerably  less  than  this,  not  exceeding 
eight  to  twelve  years.  The  muscular  strength  and  nutrition  throughout 
the  course  of  the  disease  usually  remain  unimpaired,  other  than  the 
Aveakness  natural  from  mere  flaccidity  and  wasting  of  disuse.  Subse- 
quently, through  diffusion  of  the  sclerotic  process  to  the  anterior  cornua 
— of  not  infrequent  occurrence  if  the  patient  is  not  carried  oif  by  an 
intercurrent  malady,  such  as  renal  disease,  pneumonia,  or  phthisis 
pulmonalis — diffuse  wasting  and  flaccidity  occur,  with  the  appearance  of 
a  true  paralysis,  with  reaction  of  degeneration  in  the  affected  muscles. 
Or  the  disease  may  in  its  upward  progress  in  the  cord  reach  the  medulla, 
causing  death  from  respiratory  implication.  Bedsores,  although  common 
in  the  third  stage,  are  rarely  the  cause  of  death. 

Forms  of  Locomotor  Ataxia. — Apart  from  the  typical  form  of  tabes 
described,  general  mention  must  be  made  of  certain  recognized  aberrant 
types,  no  lengthy  description  of  which  can,  however,  be  given  here. 

The  mild  form  is  that  described  by  Charcot,  and  incidentally  before 
referred  to,  in  which,  although  the  disease  undoubtedly  exists,  the 
symptoms  are  not  prominent  nor  troublesome,  and  after  appearance  re- 
main stationary  for  many  years.  Lancinating  pains,  although  occurring, 
are  of  no  severity,  but  loss  of  the  knee  jerk,  slight  static  ataxia,  and 
reflex  iridoplegia  occur. 

Tabes  dolorosa  (Remak)  is  a  term  applied  to  what  is  also  called  the 
neuralgic  form  and  the  abortive  form,  characterized  by  the  extreme  vio- 
lence of  the  lancinating  pains.  Pains  with  absent  knee  jerk  may  be 
the  only  symptoms  for  upward  of  twenty  years.  To  the  abortive 
type  amaurotic  tabes  essentially  belongs,  since,  frequently,  with  the 
onset  of  early  optic  atrophy,  other  symptoms  of  implication  of  the 
lumbar  cord,  save  the  loss  of  the  knee  jerk  if  present,  sink  into  the 
background. 
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71ie  severe  form,  described  by  Duchenne,  is  that  in  "which  nearly  all 
the  classical  symptoms  occur  and  are  remarkable  for  their  intensity. 

An  acute  form  is  also  described,  in  which  the  symptoms  run  a  rapid 
course,  and  the  third  or  paralytic  stage  is  arrived  at  in  nearly  as  many 
months  as  it  ordinarily  takes  years  to  reach. 

The  cervical  form — quite  rare — is  that  in  which  the  symptoms  have 
onset  in  the  arms.  The  legs  are  but  little  if  at  all  affected  at  first. 
Cases  have  been  reported  by  S.  Weir  Mitchell,  J.  K.  Mitchell,  H.  C. 
Wood,  Martins,  Bernhardt,  and  Eichhorst.  Marie  urges  caution  in  not 
confusing  this  form  with  syringomyelia. 

The  hereditary  form  (Friedreich's  ataxia)  is  described  in  another 
section  (p.  225). 

A  rare  form  is  the  hemicdaxic,  in  which  the  symptoms,  although 
bilateral,  are  much  more  pronounced  on  one  side. 

Certain  other  forms  are  described  in  the  books  which  are  simply 
tabes  complicated  wdth  other  spinal  or  cerebral  disease.  Thus  the  para- 
plegic  form  is  that  in  which  the  sclerosis  has  invaded  the  lateral  columns, 
causing  what  is  termed  by  Gowers  cdaxic  j)(traplegia. 

The  mcningitic  form  is  that  in  which  implication  of  the  spinal 
meninges  in  the  disease  gives  rise  to  symptoms  referable  thereto,  such 
as  severe  sj^inal  pain  and  tenderness  and  diffused  cutaneous  hyperes- 
thesia. 

A  not  infrequent  complication  of  tabes  is  general  paresis  of  the 
insane.  Some  regard  the  coincidence  of  the  two  diseases  as  representing 
a  special  form.  Certainly  the  two  maladies  are  often  combined,  not  in- 
frequently starting  with  symptoms  of  tabes,  and  terminating  with  these 
plus  those  of  general  paresis.  It  must  be  borne  in  mind  that  the 
diseases  have  one  symptom  in  common,  the  loss  of  the  pupil  light  reflex, 
and  that  syphilis  is  a  common  antecedent  in  both. 

Myelitis  (acute  or  chronic)  may  also  occur  during  the  course  of  tabes, 
adding  its  special  symptoms  to  the  complexus  present. 

Muscular  atrophy  complicates  tabes  with  some  frequency.  This 
mav  be  general,  occurring  as  a  definite  affection  either  in  the  second  or 
third  stage  (true  progressive  muscular  atrophy)  as  a  result  of  the  disease 
invading  the  ganglion  cells  of  the  anterior  cornua  ;  or  local,  due  either 
to  involvement  of  trophic  centres  or  more  usually  (as  Dejerine  has 
shown)  to  degenerative  atrophy  of  the  peripheral  nerves. 

Occurring  as  a  part  of  muscular  atrophy  arising  from  invasion  of  the 
trophic  centres  are  general  amyotrophy,  ophthalmoplegia,  and  bulbar 
palsy. 

Hemiatroplni  of  the  tongue  is  of  not  very  infrequent  occurrence  in 
tabes,  and  is  due  to  a  degenerative  central  (medullary)  lesion.  This 
occurs  as  a  late  symptom,  and  was  first  remarked  in  connection  with 
tabes  by  Charcot.  It  shouhl  be  stated  in  this  connection  that  hemi- 
atrophy of  the  tongue  has  been  noted  occurring  in  general  })aresis,  and 
as  a  late  lesion  of  syphilis  apart  from  tabes  and  general  paresis. 

Prognosis. — The  ])resence  of  indications  of  tabes  must  of  course 
always  be  viewed  with  the  greatest  seriousness,  and  a  guarded  prognosis, 
even  in  the  earliest  stage,  given.  It  must  be  apparent  that  the  earlier 
in  the  disease  the  ease  comes  under  observation  tlie  greater  the  o])))or- 
tunity  for  arrest  and  improvement.     Since  the  disease  is  dependent  upon 
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a  neural  degeneration  the  immediate  cause  of  which  we  are  quite  igno- 
rant, and  for  the  cure  of  which  no  specific  yet  exists,  it  is  easy  to 
comprehend  the  natural  progressive  tendency  usually  shown,  and  how 
futile  the  hope  of  actual  cure  can  be  in  a  case  sufficiently  advanced  to 
indicate  symptomatically  distinct  destruction  of  tissue  by  the  sclerotic 
process.  The  most  important  point  I  have  in  mind  in  the  prognosis  and 
treatment  of  tabes  when  the  disease  is  encountered  in  its  actual  incipiency 
is  that  the  pathologic  condition  has  probably  not  yet  advanced  beyond  a 
condition  of  mere  molecular  alteration — one  of  deranged  nutrition.  If 
this  nutritional  alteration  can  be  stayed  and  the  toxic  blood  state  under- 
lying the  disease,  if  not  specifically  antidoted,  measurably  overcome  by 
proper  hygienic  means  and  by  drugs,  as  is  plausible,  much  may  be  hoped 
for  in  the  line  of  actual  cure.  It  is  easily  understood,  in  considering  the 
pathology  and  natural  history  of  the  disease,  that  the  nature  of  the 
prognosis  largely  depends  not  only  upon  the  stage  in  which  the  case  is 
encountered,  but  upon  the  individual  peculiarity  or  susceptibility,  as  is 
shown  in  certain  cases  by  a  natural  tendency  toward  induced  or  spon- 
taneous arrest,  and  in  others  by  a  rapid  downward  tendency  despite  all 
that  can  be  done. 

That  not  only  arrest,  so  that  the  ataxic  stage  is  never  reached,  but 
actual  cure,  may  occur  in  the  first  stage  there  is  slight  doubt,  and  even 
ill  the  second  stage  much  may  be  commonly  done  toward  arrest  of  the 
most  troublesome  symptoms  for  long  periods,  if  not  permanently.  In 
the  third  stage  little  is  to  be  hoped  for,  although  occasionally  bedridden 
tabetics  have  been  practically  returned  to  the  second  stage.  In  true 
tabes  preceding  syphilis  seems  not  to  influence  the  prognosis,  since 
rarely  if  ever  is  an  antiluetic  treatment  of  avail. 

Concerning  the  prognosis  of  special  symptoms  a  word  should  be 
said :  Lancinating  pains,  usually  regarded  as  the  most  obstinate,  as 
they  are  unquestionably  the  most  distressing,  symptoms  of  the  disease, 
are  so  often  helpfully  influenced  by  suspension,  especially,  in  the  cases 
in  which  the  disease  is  stationary,  that  unless  a  markedly  progressive  down- 
ward tendency  is  shown  by  the  tabetic,  hope  of  benefit  may  be  extended. 

The  bladder  symptoms  and  impotence,  as  well  as  static  ataxia,  and 
indeed  marked  dynamic  ataxia,  are  also  often  improved  by  suspension 
and  other  measures  to  be  later  discussed. 

The  crises,  especially  when  dependent  upon  degeneration  of  the 
nerves  involved,  are  not  usually  amenable  to  treatment.  When  de- 
pendent upon  a  toxic  blood  state,  improvement  may  occur  under  proper 
hygienic  and  medical  measures. 

For  optic-nerve  atrophy,  if  at  all  advanced,  little  can  be  done.  As 
before  stated,  these  cases  usually  steadily  progress  to  complete  blindness. 
Rarely,  and  then  in  the  most  incipient  cases,  arrest  under  treatment  has 
occurred.  The  influence  of  the  occurrence  of  optic-nerve  atrophy  on 
the  purely  spinal  symptoms  has  been  before  considered. 

Complications,  such  as  chronic  cystitis,  renal  disease,  plithisis,  and 
aortic  regurgitation,  naturally  render  the  prognosis  much  more  unfavor- 
able, materially  shortening  the  life  of  the  ataxic. 

Diagnosis. — The  diagnosis  of  tabes,  more  especially  in  the  early 
stage,  is  often  beset  with  great  difficulty :  it  is  well  to  recognize  this 
at  the  start,  lest  unfortunate  error  arise. 
Vol.  IV.— 13 
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In  cases  with  paucity  of  symptoms  the  age  should  always  be  taken 
into  account  and  compared  with  that  already  stated  at  which  tabes  is 
most  common,  and  a  searching  inquiry  should  be  made  as  to  evidences 
of  previous  specific  infection.  While  the  mere  history  of  syphilis 
cannot  suggest  tabes,  since  from  the  standpoint  of  syphilis  alone  tabes 
is  not  common,  yet  the  fact  of  its  past  occurrence,  with  the  presence 
of  symptoms  suggestive  of  tabes,  lends  additional  weight  to  their  prob- 
able character.  The  physician  should  not  readily  be  satisfied  with  a 
mere  negative  rejoinder  in  answer  to  a  general  inquiry  as  to  lues,  but 
should,  in  as  guarded  and  politic  a  manner  as  the  nature  of  the  inquiry 
demands,  ascertain  if  there  have  been  noticeable  evidences  of  a  primary 
sore,  or  of  secondary  skin,  and  mucous-membrane  lesions,  or  of  tertiary 
manifestations  years  before ;  and,  if  so,  if  these  received  a  thorough 
mercurial  course.  This  fact  is  of  value  not  only  diagnostically,  but 
also  therapeutically,  as  will  be  pointed  out  hereafter. 

With  or  without  a  history  of  syphilis,  should  several  of  the  common 
symptoms  of  tabes  be  present,  such  as  the  Argyll-Robertson  pupil,  loss 
of  the  knee  jerk,  lightning  pain,  with  or  without  Romberg's  sign,  the 
diagnosis  may  be  accepted  as  established  quite  beyond  question.  But  this 
assemblage  of  symptoms  is  not  always  usual,  and  we  are  often  called 
upon  to  decide  cases  in  which  perhaps  but  one  signal  symptom  exists,  and 
only  a  few  minor  general  ones  of  no  very  direct  diagnostic  importance. 
The  value  of  each  symptom  must  then  be  carefully  weighed  and  placed 
with  that  of  the  others.  It  must  be  considered  in  what  other  disease  or 
diseases,  if  any,  these  are  of  likely  occurrence,  and  if  any  of  the  symptoms 
are  peculiar  to  tabes.  This  can  be  said  of  the  triad  above  mentioned, 
which  includes  the  loss  of  the  pupil  reflex  to  light.  Since,  as  I  have 
before  narrated,  the  knee  jerk  may  apparently,  very  occasionally,  be 
absent  in  health,  and  since  also  several  other  affections  of  the  nervous 
system  have  this  symptom,  with,  also,  ataxia,  it  cannot  be  regarded 
as  of  as  much  value  as  is  the  presence  of  the  Argyll-Robertson  condi- 
tion of  the  pupil — the  presence  of  which  should  at  once  suggest  a  strong 
suspicion  of  either  tabes  or  general  paresis.^  This  symptom  would  be 
regarded  as  of  more  value  than  the  loss  of  the  knee  jerk  Avere  it  as 
constantly  present.  Regarding  loss  of  the  knee  jerk,  the  question 
arises  as  to  its  exact  value  in  the  diagnosis  of  tabes.  Alone  we  can- 
not regard  this  absence  other  than  with  mere  suspicion,  but,  noted 
to  accompany  lancinating  pains  and  slight  inco-ordination,  the  diagnosis 
is  quite  assured,  especially,  as  will  be  later  pointed  out,  if  care  be  taken 
to  eliminate  a  form  of  neuritis  in  which  pains,  inco-ordination,  and  loss 
of  the  knee  jerk  are  present.  This  is  the  easier  if  the  pains  are,  as 
stated,  of  the  characteristic  lancinating  sort.  When  loss  of  the  knee 
jerk  and  but  one  or  two  minor  symptoms  are  present,  the  diagnosis  is 
often  puzzling  in  the  extreme.  To  illustrate  this  a  few  examples  may  be 
cited  :  Thus,  three  years  ago  I  saw  a  case  with  Dr.  Lewis  Brinton  in 
which  with  history  of  early  syphilis  there  had  been  present  indications 
of  neural  flcrangement  of  some  months'  duration.  The  patient  Avas  a 
man,  aged  forty,  engaged  in  a  business  wliich  necessitated  long  and  con- 
tinuous mental  application.    There  was  a  history  of  overwork  dating  for 

'  Occasionally  the  Argyll-Robertson  pupil  has  been  noted  occurring  in  other  degen- 
erative discaises,  and  sometimes  alone  as  a  single  sequel  of  a  long  preceding  syphilis. 
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years.  His  health  had  stood  the  strain  until  recently.  The  symptoms 
(largely  mental)  were  to  my  mind  those  of  pronounced,  though  simple, 
nerve  exhaustion  of  easy  assignable  cause,  plus  eye-strain,  which  was 
found  to  exist.  Certain  of  the  mental  symptoms  were  temporarily  quite 
removed  during  the  use  of  atropine  pending  refraction.  But  tliere  was 
also  present  loss  of  the  knee  jerk,  even  to  reinforcement.  This  naturally 
caused  tabes  to  be  suspected.  A  thorough  search  for  other  symptoms  re- 
vealed nothing  characteristic.  No  other  assignable  cause  for  the  loss  of 
the  patellar  tendon  reflex  was  evident.  Dr.  Brinton  then  recalled  that, 
in  seeing  the  patient  several  years  before  for  another  ailment,  examina- 
tion for  the  knee  jerk  as  a  matter  of  routine  showed  its  absence.  The 
patient  now  informed  us  that  its  absence  had  been  noted  by  himself 
when  a  boy  at  school.  Subsequently,  under  proper  hygienic  and 
medical  treatment,  all  symptoms  disappeared..  This  case  is  interesting 
because  of  the  presence  of  obscure  nervous  symptoms  with  absence  of 
the  knee  jerk,  which  might  have  led  one  to  the  diagnosis  of  presumable 
early  tabes,  especially  in  view  of  the  preceding  common  causal  factor, 
syphilis. 

The  most  common  affection  with  which  tabes  is  likely  to  be  confounded 
is  peripheral  neuritis,  especially  that  occurring  as  the  result  of  diphtheria, 
diabetes,  or  the  abuse  of  alcohol.  In  that  of  diphtheria  ^  and  diabetes 
but  slight  or  no  ataxia  may  be  present,  the  case  well  simulating  the  first 
stage  of  tabes.  But  in  these  affections,  depending  as  they  do  upon  a 
neuritis,  we  have  indications  of  motor  weakness  in  addition  to  the  ataxia 
and  undoubted  qualitative  electrical  alterations  (which  should  always 
be  searched  for)  in  the  paretic  muscles,  and  perhaps,  as  nearly  always 
in  acute  alcoholic  peripheral  neuritis,  tenderness  in  the  aflFected  muscles. 
In  diphtheritic  neuritis,  too,  a  history  of  indications  of  preceding  sore 
throat  is  usually  evident,  and  often,  subsequently,  there  is  also  found 
paralysis  of  accommodation  and  of  the  palate. 

It  must  be  recalled  in  this  connection  that  all  cases  in  which  the 
knee  jerk  is  abolished  in  diabetes  are  not  necessarily  those  of  peripheral 
neuritis  alone,  since  changes  in  the  posterior  columns  of  the  cord  have 
been  found  in  this  disease,  evidently  due  to  the  toxic  blood  state  present,^ 
as  they  have  been  also  in  other  diseases,  such  as  pernicious  anaemia.  In 
certain  cases  of  presumed  diabetic  peripheral  neuritis  difficulty  in  diag- 
nosis is  occasionally  very  great.  Thus  Grude  '^  records  a  case  in  which 
he  first  diagnosed  tabes  complicated  with  diabetes,  since,  in  addition  to 
pronounced  glycosuria  and  symptoms  such  as  might  have  been  due  to  an 
accompanying  peripheral  neuritis  (ataxic  gait,  parsesthesia,  and  lancinat- 
ing pains  in  the  limbs,  with  flabbiness  and  atrophy  of  the  leg  muscles, 
marked  ataxia,  absent  knee  jerk)  there  was  bilateral  myosis  with  loss  of 
the  light  and  accommodative  reflex.  Under  treatment  the  diabetes  greatly 
improved,  and  in  the  course  of  a  year  the  pupillary  immobility  had  dis- 
appeared, as  had  partly  the  ataxia.  The  knee  jerk  remained  absent. 
This  case,  from    the  improvement  in  certain  symptoms,  Grube  finally 

1  Loss  of  the  knee  jerk  is  very  common  following  even  slight  attacks  of  diphtheria, 
with  no  other  indication  of  nerve  derangement. 

^  See  a  paper  by  Williamson  :  "  Changes  in  the  Posterior  Columns  of  the  Spinal  Cord  in 
Diabetes  MellitusV'  Brii.  Med.  Journ.,  Feb.  24,  1894.     Other  references  are  Sandmeyer, 
Deiitsch.  Archivf.  klin.  Med.,  Bd.  50,  and  Ley  den,  Wien.  med.  WocL,  No.  21,  1893. 
"^ Neurol.  Cenlralbl.,  Jan.  1,  1895. 
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regarded  as  one  of  peripheral  neuritis  due  to  tabes,  although  certain  of 
the  symptoms  indicate  that  slight  degenerative  changes  may  have  like- 
wise occurred  in  the  cord. 

That  loss  of  the  knee  jerk  may  occur  in  chronic  malarial  poisoning, 
with  the  presence  of  other  symptoms  simulating  locomotor  ataxia,  and  not 
be  dependent  upon  discoverable  neuritis,  I  have  nowhere  seen  remarked. 
The  following  case  of  my  own  is  of  great  interest  in  this  regard,  since 
for  a  short  time  I  was  myself  inclined  to  view  it  as  one  of  early  tabes : 
J.  L ,  aged  thirty  years,  stationary  engineer,  first  came  under  observa- 
tion in  April,  1889.  Of  robust  build,  weight  190  pounds  ;  denied  lues. 
He  had  had  for  two  or  three  years  preceding  an  attack  of  intermittent 
malarial  fever.  Had  noticed,  for  some  little  time  before  he  consulted 
me,  three  or  four  times  weekly  feverishness,  not  preceded  by  chill  nor 
succeeded  by  sweat.  The  eyes  on  these  occasions  seemed  "  full  of  sand," 
and  he  was  markedly  languid  and  soporose.  Gastric  symptoms  were 
present,  indicative  of  hyperchlorhydria,  and  there  was  intestinal  indi- 
gestion. The  spleen  was  notably  enlarged ;  other  organs  normal. 
There  had  been  lost  nineteen  pounds  of  flesh  in  nine  months.  He  was 
given  12  grains  of  quinine  daily,  with  arsenic,  and  occasional  nightly 
doses  of  podophyllum  or  calomel.  Rapid  improvement  occurred.  Fe- 
brile and  other  symptoms  disappeared  and  weight  was  regained.  Treat- 
ment was  discontinued  in  a  short  time.  He  re-presented  himself  in  the 
spring  of  1891,  complaining  only  of  inability  for  coitus:  neither  erec- 
tion nor  t^aculation  was  possible,  and  there  was  loss  of  sensation  about 
the  genitals  and  absence  of  the  cremasteric  reflex.  Sexual  power  had 
slightly  failed  before  he  had  previously  seen  me,  but  of  this  he  then  had 
made  no  remark.  Now  sexual  loss  was  absolute.  At  this  time  no 
other  symptoms  were  complained  of  except  cold  extremities  and  a  tend- 
ency to  vertigo.  No  further  loss  of  flesh  had  occurred.  I  did  not  refer 
to  tlie  early  notes  of  his  case,  and  had  entirely  forgotten  that  he  pre- 
viously had  had  malarial  infection.  The  knee  jerks  were  both  absent, 
even  to  reinforcement.  Station  was  normal  and  pupillary  light  reflex 
present.  Plantar  reflex  was  absent  and  slight  plantar  anaesthesia  present ; 
cold  feet  were  habitual.  Strychnine,  arsenic,  zinc  phosphide  and  valer- 
ianate, and  damiana  were  ordered,  either  combined  or  singly,  and  con- 
tinued for  several  months.  Slight  erective  power  returned  under  this 
treatment  pursued  for  some  time.  The  knee  jerk  continued  absent.  I 
now  sent  him  to  my  service  at  the  Jeiferson  Hospital,  where  I  began  sus- 
pension, em])l(n'ing  it  three  to  five  times  weekly,  all  drugs  being  discon- 
tinued. Sexual  ])ower,  which  had  ceased  to  improve  beyond  ability  to 
obtain  semi-erections,  with  ])remature  very  small  ejaculations  during 
coitus,  under  the  drugs  used,  returned  after  a  few  suspensions  (one 
month  of  treatment).  Knee  jerk  had  then  reappeared,  at  first  slug- 
gishly and  to  reinforcement  only  (noticeable  only  as  a  slight  crossed  re- 
flex ).  But  subsequently  witliout  reinforcement  the  knee  jerks  were  readily 
obtainable  and  were  manifest  botli  as  a  direct  and  as  a  crossed  response. 
Suspension  was  discontinued  aft(^r  a  two  months'  trial,  and  in  a  sliort 
time  he  relapsed  into  the  former  condition  of  im])()tence,  with  the 
renewed  sluggishness  of  the  knee  jerk.  There  was  at  no  time  muscular 
wasting  or  other  indications  of  paresis.  The  electrical  reactions,  taken 
on  several  occasions,  Avere  normal.     Now,  more  closely  pursuing  the 
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early  history,  it  was  noted  that  he  had  previously  suffered  from  malaria 
and  been  treated  for  the  same  with  success.  Examination  again  disclosed 
very  decided  enlargement  of  the  spleen.  He  was  ])laced  on  fidl  doses 
of  quinine  with  arsenic,  and  given  small  doses  of  podophyllum  at  night. 
Two  Turkish  baths  were  taken  weekly.  This  treatment  was  continued 
steadily,  with  occasional  intermissions,  for  a  number  of  months.  The 
spleen  had  greatly  decreased  in  size  in  three  weeks,  and  he  was  percept- 
ibly brighter,  probably  due  to  improvement  in  erective  power  and  in 
circulation.  A  few  weeks  later  it  was  noted  all  symptoms  had  disap- 
peared. The  knee  jerks  were  active,  plantar  anaesthesia  gone,  sexual 
power  nearly  normal.     He  has  remained  well  to  the  present. 

Other  forms  of  pseudo-tabes,  with  which  locomotor  ataxia  in  its- 
more  developed  form  is  likely  to  be  confused,  are  especially  peripheral 
neuritis  of  the  ataxic  variety,  due  to  alcohol  and  to  arsenic,  and  mere 
functional  ataxia,  the  so-called  neurasthenic  pseudo-tabes.  The  diag- 
nosis in  multiple  neuritis  usually  hinges  on  the  less  chronic  onset 
(usually  acute  in  multiple  neuritis)  and  the  association  with  the  symp- 
toms of  inco-ordination,  those  of  distinct  paresis  or  paralysis  of  certain 
groups  of  muscles,  such  as  (in  alcoholic  neuritis)  the  extensors  of  the 
feet  and  hands  (causing  foot-  or  wrist-drop),  which  soon  exhibit  qualita- 
tive and  quantitative  electrical  alteration  and  some  wasting.  Tender- 
ness on  pressure  is  felt  in  the  muscle  groups  aifected. 

In  peripheral  neuritis,  however  caused,  the  pains  are  never  of  the 
distinct  lancinating,  deep-»seated  character  present  in  locomotor  ataxia. 
They  are,  on  the  contrary,  of  the  nature  of  neuralgia,  usually  being 
limited  to  certain  nerves,  and  are  apt  to  be  associated  with  areas  of 
tenderness  on  pressure  over  the  paralyzed  muscles,  and  in  alcoholic 
neuritis  with  unprovoked  muscular  pain. 

In  functional  or  neurasthenic  pseudo-tabes  there  may  be  pains,  inco- 
ordination, partial  impotence,  and  diminished  knee  jerk ;  but  none  of 
these  symptoms  are  of  the  precise  character  apt  to  be  encountered  in  a 
well-marked  case  of  tabes.  The  symptoms  are  also  usually  of  abrupt 
onset,  more  common  in  women  than  in  men,  and  there  is  usually  no 
history  of  syphilis.^ 

The  diagnosis  between  tabes  and  cerebro-spinal  sclerosis  is  commonly 
easily  made,  even  with  the  presence  of  ataxia  in  the  latter,  and,  as  occa- 
sionally occurs,  optic  atrophy.  The  ataxia  is  of  a  coarse,  jerky  character, 
such  as  is  observed  in  cerebellar  tumor,  and  aflPects  oftentimes  as  much 
the  muscles  of  the  trunk  and  upper  as  well  as  the  lower  extremities. 
This,  together  with  tremors,  characteristic  stammering  speech,  vertigo 
and  nystagmus,  exaggerated  knee  jerks,  absence  of  lancinating  pains  and 
pupillary  symptoms,  renders  the  diagnosis  a  matter  of  slight  difficulty. 

Paraplegias  of  ordinary  form,  such  as  spastic  due  to  primary  or 
secondary  lateral  sclerosis,  or  that  due  to  the  disease  of  the  posterior 
and  lateral  columns,  show  exaggerated  knee  jerks,  ankle  clonus,  with 
absence  of  pains  and  anaesthesia.  In  the  former  there  is  no  trace  of 
ataxia,  and  there  is  a  typical  spastic,  paralytic  gait.  In  postero-lateral 
sclerosis  there  is  at  first  ataxia,  succeeded  later  by  a  spastic  condition 
of  the  muscles  and  the  gait  of  lateral  sclerosis. 

^  In  the  diagnosis  of  neurasthenic  pseudo-tabes  Marie  lays  stress  on  the  preservation 
in  men  of  the  cremasteric  reiiex,  with  the  presence  of  partial  or  complete  impotence. 
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The  separation  of  cerebellar  disease,  such  as  tumor,  from  locomotor 
ataxia  is  accomplished  by  taking  cognizance  of  the  difference  in  the 
character  of  the  ataxia.  Thus  in  cerebellar  disease  the  gait  is  reeling, 
like  that  of  a  drunken  man,  the  trunk  muscles  being  as  much  or  more 
implicated  than  the  legs.  There  are  also  absence  of  lightning  pains,  and 
the  presence  always  of  severe  headache,  and  usually  of  optic  neuritis, 
vomiting,  vertigo,  and  increased  but  unequal  knee  jerks.' 

Syphilis  of  the  spinal  cord  is  sometimes  indistinguishable  clinically 
from  true  tabes,  from  which  it  differs  totally  in  histological  character. 
Cases  of  this  sort  must  therefore  be  treated  as  those  of  tabes.  It  must 
be  borne  in  mind  that  syphilis  of  the  cord  may  occur  not  only  as  early 
as  the  third  month  after  the  primary  lesion,  but  as  late  as  twenty  years, 
so  that  a  distance  in  time  of  great  or  minor  degree  separating  the 
primary  lesion  from  the  appearance  of  symptoms  of  the  spinal  malady, 
cannot  especially  be  allowed  to  weigh  in  favor  of  either  affection  in  diag- 
nosis. Usually  cases  of  cord  syphilis  presenting  symptoms  that  really 
confuse  are  apt  to  display  certain  irregularity  of  manifestation  which 
serves  to  assist  in  the  differentiation.  Thus  the  paraplegic  symptoms 
tend  to  predominate  more  on  one  side,  as  Gerhardt  has  pointed  out,  and 
there  are  often  cerebral  manifestations.  When  syphilis  affects  the  blood- 
vessels as  well  as  the  meninges,  sudden  exacerbation  of  the  spinal 
symptoms  is  not  uncommon,  with  rapid  onset  of  paraplegia.  Gerhardt 
remarks  that  should  the  syphilitic  process  invade  the  spinal  cord,  the 
cervical  region  is  that  generally  selected.^  A  true  syphilitic  affection, 
such  as  a  gumma,  may  coexist  with  posterior  sclerosis,  causing  symptoms 
of  its  own  and  a  blending  of  those  of  the  two  maladies,  not  only  puz- 
zling to  comprehend,  but  impracticable  to  accurately  diagnose,  even 
when  the  fact  of  the  possible  coexistence  of  syphilis  of  the  cord  and  a 
true  posterior  sclerosis  is  borne  in  mind. 

Treatment. — As  before  dwelt  upon,  although  tabes  seems  in  the 
vast  majority  of  cases  to  be  dependent  upon  preceding  syphilis,  it  is  not 
histologically  a  syphilitic  disease,  the  lesions  of  the  typical  affection 
approaching  noAvise  those  of  tertiary  syphilis.  These  latter  are  rather 
to  be  considered,  as  pointed  out  by  Striimpell,  as  degenerative  sequels 
of  syphilis,  the  result,  probably,  of  the  production  of  a  non-organized 
toxin  in  the  body,  over  which  antiluetic  treatment  is  without  influence. 
This  fact  seems  quite  well  established,  and  is  of  the  utmost  importance, 
since  the  mere  clinical  relation  of  tabes  to  syphilis  has  led  many  in  the 
past  to  infer  an  existing  pathological  sequence,  and  hence  to  expect 
therapeutic  results  in  a  line  with  those  obtained  from  the  employment 
of  mercury  and  iodides  in  syphilis.  This  view  has  not  only  given  rise 
to  much  disappointment,  but  has  actually  been  provocative  of  harm, 
since  it  has  led  often  to  the  injudicious  use  of  agents,  the  too  free 
employment  of  which,  when  not  indicated,  could  only  be  detrimental. 
Thus  in  many  cases  of  typical  locomotor  ataxia  in  which  the  general 
condition  of  pliysical  tone  has  been  de])ressed,  an  energetic  and  long- 
continued  mercurial  course,  pursued  far  beyond  tliat  necessary  for  diag- 
nostic or  for  intelligent  therapeutic  ends,  has  seemed  finally  to  hasten 
rather  than  arrest  the  progress  of    the  disease.     All  who  have  had 

*  If  optic  atrophv  is  encountered,  it  is  always  post-neuritic,  and  not  primary. 
^  Bed.  klin.  WocL,  No.  50,  1893. 
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experience  in  the  treatment  of  tabes  liave  seen  instances  of  this  sort. 
It  cannot,  therefore,  be  too  strongly  nrged  that,  however  close  the  con- 
nection between  tabes  and  hies,  the  former  is  in  its  typical  pathological 
character  not  syphilitic,  and  hence  not  amenable  to  luetic  treatment. 
This  rational  inferential  fact  is  now  most  abundantly  supported  by 
clinical  evidence.  Yet,  notwithstanding  this,  it  is  also  unquestionable 
that  in  repeated  isolated  instances  in  the  experience  of  all  who  have 
seen  many  cases  of  disease  of  the  spinal  cord  it  occurs  that  the  judicious 
use  of  mercury  in  the  early  stage  of  what  has  been  symptomatically 
diagnosed  locomotor  ataxia  has  resulted  in  not  only  staying  the  disease, 
but  in  removing  all  symptoms  thereof.  The  occasion  of  this  is  the 
occurrence  of  a  syphilitic  affection  of  the  cord  which  from  mode  of 
onset  and  general  clinical  character  and  situation  (due  either  to  syphilitic 
new  formations,  such  as  meningeal  gummata,  or  to  syphilitic  disease  of 
the  bloodvessels)  originates  symptoms  totally  indistinguishable  from 
those  of  true  tabes.  Instances  of  this  are  now  so  numerous  in  litera- 
ture that  the  fact  of  their  frequent  occurrence  cannot  be  neglected. 
These  cases  must  be  classed  clinically  with  those  of  tabes,  since  they 
are  often  totally  inseparable. 

Recently  Ewald  ^  relates  a  most  instructive  case  of  this  sort,  in  which 
there  were  present  static  and  dynamic  ataxia,  absent  knee  jerk,  partial 
tactile  anaesthesia,  and  temperature  sense  loss,  with  absence  of  the  pres- 
sure sense  and  the  pupillary  light  reflex.  The  necropsy  showed  no 
changes  indicative  of  true  tabes,  but  instead  a  chronic  fibrous  and  gum- 
matous spinal  arachnitis  and  a  diffuse  chronic  interstitial  myelitis,  asso- 
ciated with  endarteritis.  The  process  was  syphilitic  purely.  It  began  as 
an  interstitial  proliferation,  which  proceeded  from  the  periphery,  affect- 
ing the  nerve  fibres  secondarily  and  in  limited  areas.  The  occurrence 
of  these  cases  unquestionably  indicates  that,  although  antisyphilitic  rem- 
edies are  without  avail  in  true  tabes,  and  sometimes  when  improperly 
employed  are  even  harmful,  their  use  cannot  be  practicably  unqualifiedly 
condemned  in  the  treatment  of  the  disease,  as  is  done  by  some  clinicians. 
Thus  in  a  recent  writing  on  locomotor  ataxia  ^  this  whole  subject  is  dis- 
missed with  the  words  :  "  Antisyphilitic  treatment  is  of  no  value,  even 
though  the  history  of  syphilis  be  clear.  It  is  true  that  medical  literature 
abounds  with  reports  of  cases  which  seem  to  oppose  this  statement,  but 
I  have  no  doubt  that  in  such  cases  the  diagnosis  has  been  incorrect."  It 
is  interesting,  in  view  of  the  foregoing,  that  Wood  himself  but  a  year  or 
two  previously  drew  attention  to  a  form  of  syphilitic  pseudo-tabes  (due 
to  infiltration  along  the  spinal  dura  mater,  involving  the  posterior  roots), 
the  diagnosis  of  which,  in  a  case  studied  by  himself,  he  totally  failed  in, 
regarding  it  as  one  of  true  tabes  until  the  necropsy  revealed  its  true 
nature.^ 

If  Wood's  vicAV  as  to  the  inutility  of  antiluetic  treatment  in 
tabes  was  generally  adopted,  it  might  not  infrequently  occur  that  cases 
regarded  as  those  of  locomotor  ataxia,  but  in  reality  those  of  specific 
cord  disease,  perhaps  indistinguishable  from  tabes,  would  proceed  to  a 
fatal  issue  in  a  manner  similar  to  what  occurs  in  the  progressive  affec- 

1  Berl.  Bin.  Woch.,  No.  12,  1893. 

'^  H.  C.  Wood  in  An  American  Text-Book  of  the  Theory  and  Practice  of  Medicine,  vol. 
i.  786.  ''  Lancet,  Aug.  1,  1890,  p.  289. 
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tion,  which  otherwise  might  promptly  be  cured  if  active  treatment  were 
begun  sufficiently  early.  The  vital  danger  attending  mistake  in  patho- 
logical diagnosis,  as  far  as  concerns  the  withholding  of  the  specific  remedy 
in  syphilis  of  the  spinal  cord  and  the  slight  harm  that  can  occur  from  its 
judicious  employment,  renders  it  almost  imperative  that  in  every  case  of 
tabes,^  however  typical  clinically,  coming  under  observation,  in  which 
there  is  reason  to  suspect  past  syphilis,  the  case  should  receive  for  diag- 
nostic purposes  a  short  course  of  treatment  by  mercury  alone  or  by  mer- 
cury and  potassium  iodide.  Especially  should  this  be  done  if  it  can  be 
ascertained  that,  with  evidences  of  past  syphilis,  such  as  the  presence 
about  the  trunk  or  limbs  or  on  the  penis  of  cicatrices,  there  has  been 
no  thorough  mercurial  course  pursued.  Evidences  of  this,  as  of  any 
marked  indications  of  secondary  or  tertiary  lues,  are  often  absent,  since, 
as  before  remarked,  it  is  commonly  the  cases  with  mild  primary,  second- 
ary, and  tertiary  symptoms — in  other  words,  of  practically  untreated 
syphilis — from  which  those  of  nerve  syphilis  develops.  Space  does  not 
permit  lengthy  discussion  as  to  the  best  mode  of  applying  mercury 
or  mercury  and  potassium  iodide.  Suffice  it  to  say,  that  for  prompt- 
ness of  effect  and  certainty  of  results  from  the  use  of  mercury  the  hypo- 
dermic method  is  far  and  away  preferable  to  mouth  administration,  and 
succeeding  that,  when  its  hypodermic  use  is  impracticable,  that  by  in- 
unctions, although  disagreeable  of  application,  is  closely  second  in  value. 
For  hypodermic  use  mercuric  bichloride  is  preferred  by  the  writer  to 
the  many  highly  lauded  insoluble  preparations.  It  may  be  employed  in 
1  per  cent,  solution,  and  a  daily  dose  or  alternate  daily  doses  of  gr.  |-  to  ^ 
(or  even  a  larger  dose  should  syphilitic  infection  have  been  recent  and 
some  features  of  the  case  suggest  a  typical  lues)  from  two  weeks  to  a 
month,  and  then  finally  abandoned  or  intermittently  continued,  the  sub- 
sequent use  to  depend  upon  the  result  obtained.^  If  distinctly  bene- 
ficial, decided  amelioration  in  certain  symptoms  having  occurred  from 
energetic  treatment,  the  remedy  should,  of  course,  not  be  abandoned, 
the  case  now  being  viewed  as  one  of  probable  nerve  syphilis.  The  use 
of  mercury  in  this  way,  observing  common-sense  rules  against  overdose, 
even  when  unindicated  in  pure  tabes,  is  unlikely  to  be  harmful,  and 
may  be  of  the  greatest  value  diagnostically.  Potassium  iodide  may  be 
coincidentally  administered  by  the  mouth.  It  is  preferably  used  alter- 
nately with  a  short  course  of  mercury,  the  latter  beiug  employed  steadily 
for  a  period  of  ten  days  to  two  weeks,  succeeded  by  the  potassium 
iodide  for  a  similar  time  in  steadily  increasing  doses,  until,  if  not  mark- 
edly disagreeing,  from  a  minimum  amount  of  a  half-drachm  daily,  this 
same  quantity,  to  a  drachm  and  a  half  three  times  daily,  is  reached. 
It  should  be  administered  very  largely  diluted  in  water  or  milk.  Potas- 
sium iodide  must  be  employed  with  caution,  since  even  in  moderate 

'  Except  tliose  cases  in  whicli  optic  atropliy  is  in  process.  Then  the  use  of  mercury  is 
harmful  and  may  liasten  tlie  onset  of  blindness. 

^  The  various  methods  of  the  liypodermic  em))loyment  of  mercury,  as  well  as  the 
proper  tecluiicjue  of  the  use  of  inunctions,  most  imjiortant  to  clearly  understand,  are  fully 
descriijcd  l)y  Taylor  in  The  Aiiiericdn.  Si/Klrm  of  'riicfapnilirs  (Lea  ]>ros.  &  Co.,  publishers), 
vol.  ii.,  to  which  the  render  is  ri'fiTred  for  particulars.  If  the  hypodermic  or  inunction 
method  cannot  for  any  reason  be  employed,  the  best  salt  for  intt'rnal  administration  is 
)irobably  the  i)rotoiodi(k',  in  doses  of  pjr.  .}  to  ^,  three  times  daily,  f;;uarded  by  a  small 
ijuantily  of  opium  and  belladonna.     (>See  also  Vol.  I.  of  this  System,  p.  500.) 
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dosage  in  some  cases  of  tabes  its  administration  disturbs  the  stomach 
and  much  debilitates  the  patient.  It  is  quite  impossible  to  predict 
which  of  the  two  drugs  is  indicated.  If  mercury  is  found  of  striking 
benefit,  trial  of  potassium  iodide  is  of  course  unnecessary.  Potassium 
iodide,  as  a  rule,  is  more  distinctly  useful  in  tertiary  syphilis  than 
mercury,  and  yet  cases  are  not  infrequently  encountered,  especially  of 
nerve  syphilis,  in  which  potassium  iodide  is  without  utility  and  mercury 
alone  is  rapidly  curative.  Indeed,  there  are  some  neurologists — such, 
for  instance,  as  Althaus — who  claim  that  potassium  iodide  is  of  far  less 
utility  than  mercury  in  nerve  syphilis.  .  Althaus  finds  that  mercury  acts 
as  a  true  specific  in  all  primary  luetic  nerve  lesions,  just  as  it  does  in  all 
the  earlier  manifestations  of  the  secondary  period.  My  own  experience 
has  been  decidedly  more  favorable  to  the  use  of  mercury  than  potassium 
iodide  in  nerve  syphilis,  and  not  to  the  employment  of  the  two  drugs  in 
combination.^ 

The  reason  for  the  greater  efficiency  of  mercury  is  difficult  to  under- 
stand :  it  may  be  explained,  as  I  have  remarked  elsewhere,^  by  the  fact 
that  "  it  is  well  known  that  in  many  cases  of  nerve  syjahilis  primary 
and  secondary  symptoms  have  been  so  slight  as  to  pass  unnoted  by  the 
patient,  while  the  symptoms  of  involvement  of  the  nervous  system  are 
the  first  that  distinctly  appear.  In  these,  of  course,  there  has  been  no 
specific  treatment.  May  it  not  be  that  in  these  cases  the  syphilitic 
virus  still  retains  the  contagious  and  transmissable  qualities  of  its 
earliest  stage,  and  is  only  capable  of  being  brought  into  subjection  by 
mercury  ?" 

A  short  and  energetic,  although  intelligent,  employment  of  mercury 
being  without  marked  eifect,  it  should  be  discontinued  and  the  use  of 
potassium  iodide  begun.  This  also  proving  resultless,  luetic  treatment 
should  be  finally  abandoned,  it  being  properly  presumed  the  case  is  one 
of  true  tabes,  from  which  no  benefit  by  antisyphilitic  means  can  be 
expected.  This,  of  course,  premises  the  case  yet  to  be  in  an  early  stage, 
in  which  damage  to  important  structures  is  not  irremediable.  With  the 
destruction  of  nerve  centres  or  of  afferent  paths  by  the  disease  process, 
however  specific  the  remedy  may  be,  it  cannot  restore  lost  parts. 

In  true  tabes,  for  which  at  the  start  it  must  be  acknowledged  there 
is  no  known  specific,  much  may  be  done  by  properly  directed  hygienic 
and  therapeutic  measures  toward  not  only  arrest,  but  in  a  few  cases 
actual  cure,  of  the  disease  if  encountered  sufficiently  early ;  and  even 
in  the  later  stages  as  well  not  only  temporary  amelioration  of  symptoms, 
but  arrest  for  a  long  period,  may  be  often  produced,  although  less  fre- 
quently than  in  the  early  stage. 

It  is  important  to  remember  in  the  treatment  of  the  disease  that  in 
its  incipiency  the  pathological  condition  is  one  probably  of  mere  molec- 
ular alteration,  which,  should  it  be  encountered  sufficiently  early,  is 
probably  susceptible  of  check  and  removal. 

Hygienic  measures  are  of  the  utmost  importance.     It  has  sometimes 

^  In  this  particular  see  the  history  of  a  most  instructive  case  of  my  own  of  cerebro- 
spinal syphilis,  in  which  the  combination  of  mercuric  chloride  in  moderate  and  potas- 
sium iodide  in  large  doses  failed  to  relieve  symptoms,  rapidly  yielding  to  moderately  full 
doses  of  mercurous  iodide  alone  {Medical  News,  April  11,  1891). 
2  Medical  News,  Apr.  11,  1891,  p.  401. 
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occurred  that  a  total  suspension  of  injurious  habits,  such  as  late  hours, 
excesses  in  venery,  alcohol,  and  tobacco,  have  served  in  themselves  to 
arrest  the  progress  of  the  disease  in  the  early  stage,  entirely  without  the 
assistance  of  drugs. 

FcAV  can  avail  themselves  of  all  the  conditions  favorable  for  recovery, 
such  as  Avail  be  related,  but  all  should  be  enjoined  to  do  so  as  far  as  is 
possible. 

The  patient  should  be  so  far  cautiously  impressed  with  the  gravity 
of  the  ailment  as  to  recognize,  without  the  occasion  of  undue  depressing 
worry,  the  importance  of  attending  to  the  general  health.  This  com- 
jjrises  a  course  of  living  over  which  the  physician  must  maintain  a  care- 
ful scrutiny.  Open-air  life,  preferably  in  the  country  in  a  dry  and 
warm  climate  at  Ioav  altitudes,  should  be  advised.  Moderate  daily  ex- 
ercise should  be  taken,  but  over-fatigue  must  be  most  carefully  avoided. 
"Walking  long  distances  should  be  prohibited.  Physical  over-exertion 
may  easily  distinctly  increase  the  inco-ordination.  Exposure  to  extreme 
cold  or  to  inclement  weather  tends  to  aggravate  the  disease.  If  the 
patient  be  much  debilitated,  so  that  moderate  exercise  jiroduces  over- 
tire  and  seems  to  heighten  ataxia,  or  fulgurant  pains  be  excessive  and 
obstinate,  rest  in  recumbency  in  freely  ventilated  apartments,  during 
which  massage  by  an  experienced  masseur  is  employed,  is  important. 
Regular  hours  for  sleep  should,  of  course,  be  enjoined.  The  greatest 
care  must  be  urged  on  the  patient  or  his  attendants,  that  causes  of 
physical  or  mental  strain,  if  existing,  be  removed.  If  able  to  be 
about,  the  patient  to  be  in  best  condition  usually  requires  to  be  occupied 
in  some  diverting  manner,  but  the  usual  previous  vocation,  if  it  in- 
volves too  continuous  application  or  wearisome  demand  on  mind  or 
body,  must,  if  possible,  be  abandoned.  Recreations  of  a  harmless 
sort  should  be  encouraged. 

In  the  preataxic  stage  a  cool  or  cold  sponge  bath  or  needle  douche  in 
the  morning,  perhaps  preceded  by  a  general  immersion  of  the  body  in 
moderately  hot  water  and  succeeded  by  energetic  friction  by  the  hand 
and  coarse  towel,  is  of  use  to  impart  tone  to  the  system.  In  more 
advanced  cases  the  simple  warm  bath  (95°  F.)  from  fifteen  to  twenty 
minutes  daily  may  be  tried.  In  any  case,  should  discomfort  or  aggrava- 
tion of  symptoms  result  from  the  hot  or  cold  baths  employed,  they  must 
at  once  be  discontinued,  and  such  baths  afterward  employed  consisting 
of  extremes  of  temperature  not  exceeding  70°  to  100°  F.  Venereal 
excess,  however  sliglit,  for  reasons  easily  understood,  is  unquestionably 
harmful  to  the  tabetic.  Although  it  is  quite  impossible  to  lay  down 
any  fixed  rule  as  to  frequency,  it  may  be  said,  however,  that  the  sexual 
act  should  not  be  permitted  more  that  once  weekly  in  the  married,  and 
that  extreme  continence  in  the  unmarried  tabetics  is  absolutely  imper- 
ative.^ Curtailing  venereal  excess  is  extremely  difficult  in  some  cases 
accustomed  for  years  to  habitual  over-indulgence."  Yet  to  obtain  the 
best  results  from  treatment  it  is  imperative  that  the  necessity  for  it  be 
laid  before  the  ])atient. 

'  Slioiild  nocturnal  emissions  occur  on  cessation  of  sexual  indulgence,  they  must  be 
controlk'd  by  approijriato  means. 

^  This  refers  mort'  particularly  to  the  preataxic  stage  of  tabes,  in  which  loss  of  sexual 
desire  and  ability  may  not  have  occurred. 
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While  hope  for  cure  or  for  decided  amelioration  in  symptoms  exists 
tobacco  must  be  allowed  only  in  extreme  moderation.  It  unquestion- 
ably has  an  injurious  influeuce  on  the  muscular  and  nervous  system  in 
a  disease  like  tabes.  As  to  the  effect  of  even  moderate  smoking  in 
health,  it  is  interesting  to  note  that  Lombard  has  shown  that  smoking 
but  one  cigar  of  no  undue  strength  will  reduce  neuro-rauscular  energy 
to  one  fifth  its  previous  amount,  and  that,  although  the  depression  is 
but  temporary,  more  than  an  hour  elapses  before  complete  restoration 
to  the  normal  occurs.^  A  moderate  use  of  alcohol  in  the  shape  of  a 
light  wine  or,  preferably,  malt  liquor,  is  advisable,  especially  if  the 
appetite  be  impaired  or  insomnia  exist.  Excess  must  always  be  guarded 
against,  since  too  free  indulgence  in  alcohol  will  apparently  sometimes 
excite  severe  exacerbation  of  symptoms. 

Careful  attention  is  to  be  paid  to  the  state  of  the  digestive  apparatus. 
Should  symptoms  of  indigestion  exist,  the  condition  of  the  motor  and 
secretory  functions  of  the  stomach  should  be  ascertained  by  appropriate 
measures,  and  suitable  remedies  then  be  employed.  This  is  highly 
important,  since  without  good  digestion  nerve  tone  must  suffer  and  the 
disease  assume  the  ascendancy.  Care  must  be  taken  to  distinguish 
between  symptoms  of  indigestion  due  to  hyperchlorhydria — of  not 
infrequent  occurrence  in  tabes — and  those  of  lowered  secretory  tone 
and  mere  atony  of  the  stomach  (the  last  of  which  may  exist  alone  or 
with  either  of  the  former), — all  fruitful  sources  of  gastric  and  intestinal 
trouble. 

The  diet  should  be  of  an  appetizing  though  of  a  simple  and  diges- 
tible character.  Excess  in  eating  of  even  the  simplest  fare  must  also 
be  guarded  against,  as  likely  to  provoke  indigestion  if  absent  or  to 
aggravate  it  if  present.  It  is  well  recognized  that  attacks  of  lancinat- 
ing pains  are  often  directly  induced  by  disorder  of  the  stomach  or  by 
constipation.  Regularity  of  the  bowels  must  be  maintained  by  appro- 
priate means. 

Apart  from  drugs  which  may  be  required  for  the  digestive  condition, 
such  as  various  forms  of  the  vegetable  bitters,  none  of  which  should 
be  employed  unless  indicated,  and  then  only  for  periods  of  a  few  weeks 
at  a  time,  certain  remedies  which  have  an  influence  for  good  on  nerve 
tone  are  often  required  and  should  be  employed.  Chief  of  these  is 
arsenic.  That  this  drug  often  is  distinctly  beneficial  in  tabes,  through 
a  retarding  influence  it  apparently  may  exert  on  the  degenerative  pro- 
cess, is  quite  generally  acknowledged.^  Arsenic  may  be  used  in  the 
form  of  the  acid  or  the  alkaline  solution  (the  liquor  acidi  arseniosi  and 
liquor  potassii  arsenitis),  the  former  of  which  should  be  preferred  as 
much  the  more  stable  and  certain.  It  should  be  given  in  doses  of  from 
3  to  5  minims  three  times  daily  for  periods  of  three  to  four  weeks,  and 
then  intermitted  for  a  time,  perha])s  with  another  drug,  such  as  silver. 
Of  course  attention  shoidd  be  paid  in  its  administration  to  avoid  toxic 
symptoms  should  the  dose  be  excessive  through  undue  susceptibility. 
A  proprietary  solution  of  gold  and  arsenic  chloride  is  now  much  lauded 
in   nervous  affections  as  of  greater  value  than  arsenic  alone.     I  have 

1  See  the  Lancet,  Dec.  31,  1892,  p.  1501. 

^  Gowers  states  that  most  of  the  cases  in  which  he  has  seen  the  greatest  improveuient 
occur  were  on  arsenic  at  the  time.     He  attributes  the  amelioration  in  these  to  this  drusr. 
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employed  it  somewhat  with  apparent  benefit,  but  not  sufficiently  to 
judge  of  its  claims  to  superior  virtue.  Succeeding  arsenic,  zinc  vale- 
rianate is  often  of  utility,  especially  in  those  cases  in  which  a  neuras- 
thenic element  is  prominent,  I  have  used  this  drug  a  good  deal  in 
neurasthenia,  when  existing  as  an  independent  disorder,  with  great 
success,  and  have  employed  it  somewhat  in  tabes.  It  should  be  given 
in  doses  of  2  to  3  grains,  three  times  daily,  in  capsule  or  gelatin-coated 
pill,  and  may  often  advantageously  be  combined  with  arsenious  acid — 
gr.  4ir  to  27)^ ;  strychnine  sulphate,  -gV  ^^  -^  (or  extract  of  nux  vomica, 
gr.  1  to  ^),  and  ^^'ith  sumbul,  gr.  1  to  2,  the  last  of  which  is  of  some 
value  as  a  nerve-bracer.  This  combination,  in  various  modifications,  I 
employ  a  great  deal  as  a  nervine  in  other  affections  than  tabes.  It 
may  be  of  good  service  in  the  early  stage  of  this  disease.  Strychnine 
is  of  no  special  utility  save  as  a  general  nerve  tonic.  It  may  be  used 
alone  or  in  combination  with  arsenic  or  the  other  drugs  mentioned  when 
apparently  indicated,  es])ecially  to  meet  symptomatic  indications,  such 
as  for  the  relief  of  urinary  incontinence  and  of  impotence. 

Silver  nitrate  is  highly  recommended  in  tabes  by  some  authorities ; 
others,  again,  condemn  it  utterly.  The  fact  is,  that  it  is  probably  of 
some  utility  through  a  direct  influence  on  nerve  tissue  the  seat  of  the 
degenerative  process,  in  which  the  metal  is  deposited.  The  variability 
in  results  obtained  from  its  use  are  doubtless  largely  due  to  methods 
of  employment.  Apparently  to  obtain  the  best  effects  it  must  be 
employed  in  such  a  manner  that  decomposition  does  not  occur  before  or 
during  its  ingestion,  and  it  must  be  taken  in  rather  large  doses  (gr.  ^  to 
^  three  times  daily)  for  a  comparatively  long  period.  It  is  best  admin- 
istered dispensed  and  taken  in  distilled  water  and  on  an  empty  stomach. 
There  is,  of  course,  great  likelihood  of  blueing  of  the  skin  and  mucous- 
membrane  if  continued  sufficiently  long,  but  this  is  of  itself  of  slight 
consequence,  and  should  not  be  considered  by  the  patient,  who  must 
always  be  informed  of  what  may  occur  from  its  continued  use,  if  ])er- 
manent  benefit  not  accruing  from  other  drugs  is  to  be  obtained.  The 
urine  should  be  examined  from  time  to  time  during  its  administration, 
and  on  the  appearance  of  albumin  the  silver  should,  of  course,  be  dis- 
continued. Nephritis  has  been  noted  from  its  too  long  use,  as  has  also 
wrist-drop. 

Among  other  drugs  sometimes  employed  in  the  treatment  of  tabes 
may  be  mentioned  gold  and  sodium  chloride,  ergot,  belladonna,  phos- 
phorus, physostigma,  aluminum  chloride.  They  are,  however,  all  of 
doul)tful  utility. 

Electricity  is  of  some  service  in  tabes  for  its  general  tonic  effect. 
Its  em])l()ymcnt  is  too  often  neglected  in  this  connection.  It,  of  course, 
has  no  curative  value  in  tabes,  yet  may  be  of  distinct  utility  em])loyed 
in  the  form  of  general  galvanism  and  faradism  or  combined  general 
galvano-faradization  in  im])arting  general  vigor  and  relieving  certain 
of  the  sym])toms.  I^arge  well-moistened  s]M)nge  electrodes  are  used — 
one  apj)lied  to  the  nucha,  tiu;  secoud  along  the  spine  and  over  the  abdo- 
men and  extremities ;  or  the  patient  may  sit  u})on  a  large  pad,  made  by 
folding  several  thicknesses  of  towel  over  a  zinc  plate ;  the  other  electrode, 
a  large  sjwnge,  should  be  stroked  over  the  extremities,  along  the  spine, 
and  about  the  chest  and  abdomen.     The  feet  may  be  placed  upon  a 
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similar  pad  and  the  upper  eleetrode  beeome  the  lal)ile.  The  sitting 
.should  he  ten  to  thirty  minutes  daily  or  alternate  daily.  The  measured 
strength  of  galvanic  current  employed  will  depend  upon  size  of  the 
electrodes  and  susceptibility  of  the  individual.  In  general,  10  to  30 
ma.  may  be  used.  Should  vertigo  occur  from  galvanization,  the 
strength  of  the  current  must  be  reduced.  The  galvanic  current  should 
not  be  interrupted,  and  should  be  controlled  by  a  rheostat,  so  that 
shocks  are  avoided.  The  faradic  current  (the  rapidly  interrujited  in- 
duced) is  used  as  strong  as  can  be  agreeably  borne. 

Locally,  faradism,  especially  the  slowly  interrupted  current,  is  of 
utility,  and  should  be  employed  as  a  stimulant  to  flabby  muscles, 
especially  if  the  patient  is  unable  to  take  exercise.  The  faradic  current 
is  also  sometimes  of  service  in  relieving  attacks  of  fulgurant  pains,  but 
more  especially  the  superficial  pains.  It  is  of  great  utility  applied  with 
the  soft  wire  brush  to  the  dried  skin  to  overcome  tactile  anaesthesia. 
Atony  of  the  bladder  is  often  benefited  by  deep  urethral  or  intravesical 
faradization,  the  indifferent  pole  being  placed  in  the  suprapubic  region 
or  on  the  perineum. 

Counter-irritation  to  the  spine  by  means  of  wet  cups,  blisters,  or  the 
actual  cautery  formerly  was  much  employed  in  the  treatment  of  tabes. 
It  can  be  of  service  only  in  cases  with  pronounced  meningeal  symptoms. 
Blisters  must  in  any  case  be  used  most  cautiously,  especially  in  those  in 
which  there  is  a  tendency  to  trophic  derangements. 

A  method  of  treatment  which,  when  at  first  introduced,  was  too 
extravagantly  lauded  and  subsequently  has  fallen  into  most  unmerited 
disuse,  is  that  by  suspension.  It  has  now  few  adherents,  although  in 
the  writer's  opinion  no  single  remedy  has  been  of  more  avail  for  the 
alleviation,  and  at  least  temporary  arrest,  of  several  of  the  most  trouble- 
some symptoms  of  the  disease.  As  I  have  remarked  elsewhere  ^  con- 
cerning this  method,  the  unfavorable  criticism  directed  against  it  M-as 
largely  due  to  illogical  expectations  as  to  what  may  be  accomplished  in  a 
class  of  cases  in  which  at  the  best  no  more  than  arrest  of  the  disease  pro- 
cess can  be  hoped.  Cures  were  expected  in  ailments  the  very  nature  of 
which  precluded  such  a  possibility.  Other  critics,  less  of  the  quid-nunc 
than  of  the  ultra-therapeutic  order,  with  preconceived  notions  as  to 
utility  based  on  ignorance  of  modus  medendi,  refused  to  perceive  a  trace 
of  good  in  the  method,  and  held  all  improvement  as  either  psychical  or 
of  post-hoc  nature,  either  arising  through  the  mental  impression  pro- 
duced by  the  novelty  of  the  method  and  the  imposing  apparatus  em- 
ployed, or  through  fluctuations  which  under  no  treatment  characterized 
the  disease  in  a  large  proportion  of  cases ;  or,  finally,  perhaps,  through 
the  influence  of  the  drugs,  such  as  potassium  iodide,  coincidentally  used. 
The  singularly  warped  judgment  exhibited  by  critics  for  a  method  of 
such  value  is  so  generally  manifest  that  too  earnest  a  protest  cannot  be 
entered  against  it,  preventing  as  it  has  its  employment  by  many,  and 
especially  by  those  who  depend  less  on  their  own  judgment  than  on 
that  of  recognized  authorities  for  knowledge  of  utility  of  therapeutic 
means.  To  illustrate  how  far  prejudice  may  lead,  reference  must  be 
made  to  a  leading  article  which  appeared  some  time  ago  in  the  Lancet, 

^  Medical  News,  Sept.  12,  1891 :  "  On  the  Utility  of  Suspension  in  Disease  of  the  Spinal 
Cord." 
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which  doubtless  has  done  much  to  bring  the  method  of  suspension  into 
unmerited  disrepute.  In  citing  the  faihire  of  clinicians  at  a  later  date 
to  obtain  the  higher  percentage  of  improvement  under  the  suspension 
treatment  noted  by  the  earlier  reporters,  and  commenting  upon  what 
was  styled  the  ^'  negative  results  "  of  the  former,  the  revicM'er  remarked 
that  time  had  not  been  more  kind  to  this  mode  of  treatment  than  to 
many  others  which  had  been  introduced  to  remedy  intractable  diseases ; 
finally  predicting  that  before  long  the  suspension  apparatus  would  be 
relegated  to  obscurity.  These  so-called  negative  results,  with  im- 
provement noted  in  25  out  of  85  cases  treated  in  Mendal's  wards  by 
Rosenbaum,  represented  improvement  in  at  least  29  per  cent,  in  an  ail- 
ment the  treatment  of  which  under  other  methods  is  no  more  encourag- 
ing. This  so-styled  negative  result  really  represented,  as  indicated  by 
the  figures  stated,  29  per  cent,  of  improved  in  85  cases.  Even  this,  as 
was  remarked  by  Althaus,  could  scarcely  be  considered  bad  from  a 
single  method  of  treatment  in  a  malady  so  intractable  as  tabes  ;  and  a 
more  careful  perusal  of  Rosenbaum's  paper,  in  which  the  85  cases 
reported  showed,  as  Althaus  pointed  out  in  his  criticism,  that  there 
were  actually  but  61  cases  of  tabes  from  which  fair  deduction  could  be 
drawn  as  to  residt,  because  of  certain  of  the  85  suffering  from  other 
ailments,  and  of  others  who  were  under  treatment  too  short  a  time  for 
them  to  be  utilized  in  the  analysis.  So  that  of  the  61,  improvement 
was  shown  in  25  cases,  or  40  per  cent. — as  fair  a  percentage  as  that 
obtained  by  any  other  method  of  treating  tabes. 

Naturally,  one  places  little  credit  on  continued  adverse  results  in  the 
hands  of  those  who  both  receive  the  method  and  pursue  it  with  doubt 
and  half-hearted ness,  and  often  with  imperfect  technique/  trusting  its 
application  to  novices.  This  is  more  especially  the  case  when  abundant 
testimony  of  its  value  from  personal  experience  and  from  that  of  earnest, 
unbiassed  investigators  is  at  hand. 

Suspension  apparently  acts  by  separating  and  breaking  down  adhe- 
sions the  result  of  the  sclerotic  and  secondary  inflammatory  process, 
releasing  compressed  though  still  healthy  nerve  tissue.  In  cases  in 
which  tabes  have  become  stationary,  yet,  with  marked  inco-ordination 
and  pains  present,  j^ermanent  benefit  can  early  be  expected,  and  has 
been  noted,  from  its  use.  The  amount  of  elongation  (stretching)  of  the 
cord  Ijy  the  method  of  suspension  in  vogue — i.  e.  by  the  head  and 
arms — has  been  shown,  in  reality,  not  to  be  very  great.  As  the  results 
occur  through  the  mechanical  effects  on  the  diseased  tissue,  and  in  many 
cases  are  ])rol)ably  nil  solely  through  failure  to  obtain  a  proper  amount 
of  extfmsion,  several  years  ago  I  abandoned  the  use  of  ordinary  sus]x^n- 
sion  for  the  simpler  method  of  forced  extension  of  Bomiz/i.  According 
to  ]5onuzzi,  this  method  of  extension  ])ro(luced  an  elongation  of  the  cord 
perhaps  three  times  greater  than  that  obtained  by  ordinary  suspension 
from  the  head  and  arms.  This  method  is  valuable  also  in  that  its  sim- 
plicity robs  it  largely  of  the  suggestive  nature  of  treatment  inherent  in 
the  old  method  of  suspension  by  com])licated  ap])aratus.  The  nu'thod 
as  suggested  by  Bonuzzi  consisted  in  having  the  |)ali('iit  recumbent,  with 

^  II.  C.  Wood  (The  American  Text-Book  of  (lie  Tlieortj  and  Praeliee  of  Mr< Heine,  vol.  i.  p. 
789 1,  who  questions  the  value  of  the  method,  i-ecomiuends  a  daily  suspension  oi"  from  five 
to  fifteen  minutes ! 


POSTERIOR  SPINAL  SCLEROSIS;  LOCOMOTOR  ATAXIA.       207 

head  placed  and  maintained  in  an  elevated  position  by  means  of  a  bolster. 
The  lower  extremities  are  flexed  upon  the  body  through  a  semicircle, 
the  knees  being  placed  upon  the  chest  of  the  patient,  the  legs  remaining 
straight.  Subse<piently  the  divergent  feet,  seized  l>y  the  ankles,  are 
carried  strongly  toward  the  floor.'  The  method  so  practised  must  be 
employed  very  cautiously  at  first,  lest  unpleasant  symptoms  arise.  As 
used  by  myself,  now  since  1892,  in  a  numl)er  of  cases  of  cord  disease  in 
hospital  and  private  practice,  I  have  seen  no  ill  result  save  temporary 
spinal  ache,  and  in  a  large  proportion  of  cases  have  noted  great  benefit 
following.  The  patient  is  placed  recumbent  on  a  couch  in  the  dorsal 
position,  with  the  head  supported  by  a  rather  high  pillow.  The  thighs 
are  flexed  upon  the  trunk  and  the  legs  upon  the  thighs.  The  flexed 
knees  are  now  grasped  by  a  rolled  or  closely  folded  small  sheet  or  large 
towel,  and  with  the  operator  at  the  head  of  the  couch  and  supporting 
his  position  by  placing  one  of  his  knees  against  the  same,  the  flexed 
knees  in  apposition  are  cautiously  pulled  toward  the  patient's  forehead, 
so  that  the  spine  is  strongly  semiflexed.  Should  the  traction  upon  the 
upper  or  lower  spine  be  too  great  or  too  suddenly  exerted,  severe  pain 
in  the  cervico-dorsal  or  dorso-lumbar  part  of  the  cord  may  be  com- 
plained of.  Traction  must  then  be  slowly  relaxed.  If  but  little  dis- 
comfort is  experienced,  or  that  felt  is  shown  by  a  further  trial  to  have 
no  ill  effect,  as  has  been  invariable  in  my  hands,  the  body  is  maintained 
in  this  position,  with  the  flexed  knees  resting  either  at  the  chin  or  upon 
the  brow,  or  even  beyond  the  head,  from  one  to  four  minutes.  The 
flexion  must  be  so  done  as  to  be  at  least  slightly  felt  in  some  portion  of 
the  spine.  The  patient  subsequently  rests  quietly  recumbent  for  a  half 
hour  or  more,  and  should  take  little  or  no  exertion  the  remainder  of  the 
day.  The  proceeding  is  repeated  three  times  weekly,  and  so  continued 
steadily  for  two  to  three  months,  after  which,  as  in  ordinary  suspension, 
should  occur  an  interval  of  about  similar  or  less  time. 

A  case  recently  so  treated  deserves  brief  mention  here  :  T.  W , 

aged  thirty-four;  Englishman;  first  seen  in  March,  1893.  Had  had 
syphilis  ten  years  previously ;  no  subsequent  history  of  the  disease. 
Came  to  America  in  1890.  Health  then  began  to  fail.  He  suffered 
from  indigestion  and  had  fainting  spells.  In  the  spring  of  1892  had 
severe  headache,  with  dimness  of  vision,  lancinating  pains,  and  slight 
inco-ordination.  He  then  consulted  a  physician,  under  whose  treatment 
he  remained  for  eighteen  months,  taking  steadily  mercury  and  potassium 
iodide.  This  plan  of  treatment  had  greatly  increased  his  debility,  and 
had  been  apparently  without  influence  for  good  on  the  spinal  symp- 
toms. Headache  had  disappeared,  but  lancinating  pains  had  continued 
paroxysmally.  When  seen  they  had  been  rather  constant  for  four 
months.  He  had  then  totally  absent  knee  jerk  (even  to  reinforcement), 
marked  static  and  moderate  dynamic  ataxia,  and  slight  tactile  ansesthe- 
sia.  There  was  increased  sexual  desire.  No  other  symptoms  of  the 
disease  evident.  No  indications  of  neuritis.  No  electrical  alterations. 
Smoked  immoderately  and  indulged  somewhat  to  excess  in  venery.  Was 
very  sleepless.  Could  walk  quite  long  distances  without  fatigue,  despite 
the  ataxia.  Walking  at  times  lessened  the  leg  pain.  His  habits  were 
carefully  corrected ;  tobacco  entirely  suspended.     Chloride  of  gold  and 

^  See  the  Revue  Therapeut.  generate  et  therniale,  1892,  No.  2,  p.  25. 
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arsenic  ordered.  Vainons  drugs  were  at  first  tried  for  the  relief  of  pain, 
but  without  4"esult.  Extension  of  the  cord  begun  by  Bonuzzi's  (modified) 
method  Jan.  15,  1894,  and  repeated  subsequently  at  intervals  of  four 
days  until  four  extensions  were  used,  then  about  three  times  weekly ; 
duration,  one  and  a  half  to  two  minutes.  Perceptible  strain  was  always 
felt  along  the  spine  during  and  subsequent  to  stretching, 

No  severe  jiains  occurred  after  the  second  suspension.  Gait  quickly 
and  visibly  improved,  as  did  the  static  ataxia.  Patient  himself  regarded 
the  prompt  change  wrought  in  his  condition  by  so  simple  a  method  of 
treatment  as  extraordinary.  All  medical  treatment  was  suspended  in  a 
short  time,  and  that  by  suspension  alone  continued.  The  patient  was 
under  observation  until  a  short  time  ago,  about  two  months  from  this 
Avriting  (Feb.,  1896).  Extension  of  the  spine  had  been  intermittently 
continued  at  his  home  by  a  relative.  Pains,  which  had  ceased  entirely  very 
soon  after  the  treatment  by  extension  had'been  begun,  had  not  returned, 
and  all  ataxia  save  slight  static  remained  absent.  The  knee  jerk  has 
continued  absent.  The  case  may  thus  be  regarded  as  an  arrested  one 
of  tabes  in  the  early  part  of  the  second  stage.  In  many  cases  so  much 
cannot  be  expected.  Concerning  the  influence  on  symptoms  of  extension 
of  the  sjiine  when  applied  preferably  by  the  method  just  described  or 
by  that  with  the  arm  and  head  apparatus,  my  experience  has  been  that, 
as  a  rule,  pains  are  greatly  lessened,  and  not  infrequently  are  entirely 
removed,  and  that  inco-ordi nation,  if  not  too  long  existing,  is  also  greatly 
ameliorated,  though  much  less  often  entirely  removed.  Urinary  incon- 
tinence is  often  improved  or  cured,  as  is  loss  of  sexual  desire  or  ability. 
The  method  seems  of  most  utility  during  the  second  stage  of  the  disease. 
I  have  never  noted  the  return  of  knee  jerk  recorded  by  other  observers 
in  a  few  cases.  It  is  probable  that  the  utility  of  the  method  might  be 
still  further  enhanced  if  small  doses  of  mercury  or  of  potassium  iodide 
were  given  coincidentally.  Especially  might  this  be  in  those  cases  in 
which  a  myelitic  or  meningitic  condition  accomjianies  sclerosis.  The 
influence  of  these  drugs  on  the  subinflammatory  condition  would  thus 
be  more  decided,  one  might  suppose,  than  if  employed  without  extension. 
I  have,  however,  never  employed  mercury  or  potassium  iodide  in  a  case 
of  tabes  while  treating  by  extension,  lest  this  should  introduce  an 
element  of  doubt  as  to  the  cause  of  beneficial  result. 

Treatment  of  tabes  by  the  use  of  hypodermic  injections  of  the  gly- 
cero-phosphate  of  calcium  or  with  sodium  phosphate  has  been  advocated 
recently,  and  good  results  reported.  The  former  of  these  is  asserted  to 
be  the  ingredient  on  which  the  virtues  of  the  testicular  extract  arc  based. 
This  is,  however,  very  doubtful.  Some  extended  trial  with  the  glycero- 
])hosphatcs  by  mouth  ingestion  has  not  convinced  me  that  they  are  of 
utility  in  the  conditions  in  which  their  employment  is  urged.  The 
metliod  first  suggested  by  Brown-Sequard  in  1889,  which  brought  on 
his  head  great  and  undeserved  ridicule,  that  of  the  hyj)odcrmic  use  of  a 
sterile  testicle  extract,  has  in  more  recent  time  received  rather  general 
])raise  in  the  treatment  of  various  forms  of  nervous  disorders,  among 
which  was  nota])ly  tabes.  Although  the  writer  has  had  but  little  per- 
soiinl  ('X])cri('nce  witii  this  remedy  in  tal)es,  his  s])ecial  acquaintance 
with  it  being  limited  to  its  use  in  general  neurasthenic  conditions,  he  has 
always  regarded  it  with  favor,  believing  that  much  symptomatically  might 
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be  expected  from  its  employment,  especially  in  those  cases  in  which 
indications  of  cessation  of  testicular  activity  on  the  part  of  the  patient 
exists.  In  these,  apart  from  any  influence  the  agent  may  have  upon  the 
symptoms,  analogy  indicates  it  may  be  of  special  service  as  a  recupera- 
tive agent.  This  could  be  regarded  as  established  \vere  it  certain  that  a 
function  of  the  testicle,  as  of  certain  other  glands  of  the  organism,  is  to 
furnish,  besides  its  external  secretion,  an  internal  one  necessary  for  the 
maintenance  of  perfect  health. 

Considerable  literature,  and  more  especially  French,  now  exists  on 
the  utility  of  the  Brown-Sequard  treatment  in  diseases  of  the  nervous 
system,  and  especially  in  tabes.  Space  forbids  special  review  of  the 
subject  here.  Suffice  it  to  say  that  apparently  reliable  testimony  is  on 
record  of  cases  of  tabes  arrested  by  this  means,  and  very  numerous 
examples  of  marked  symptomatic  improvement. 

Recent  experiments  in  a  series  of  19  cases  of  tabes,  extending  over 
some  time,  at  the  Infirmary  for  Nervous  Diseases  in  Philadelphia,  by 
F.  S,  Pearce,  under  the  direction  of  S.  Weir  Mitchell,  tends  to  support 
the  claims  made  by  the  French  for  this  remedy.  Every  effort  was  made 
to  exclude  the  effects  of  suggestion,  the  patients  being  unaware  of  the 
nature  of  the  remedy  employed.  Pearce  notes  remarkable  stimu- 
lating and  temporary  rejuvenating  effects  in  locomotor  ataxia,  Symp- 
tomatically,  pain  and  crises  were  relieved  for  a  time  and  inco-ordination 
and  sexual  power  helped.  This  remedy,  therefore,  seems  well  worthy 
of  extended  trial  in  tabes.  It  is  highly  important  that  the  preparation 
employed,  besides  being  of  unquestionable  activity,  should  also  be 
aseptic,  lest  abscess  result  from  its  use.  The  greatest  care  should  also 
be  observed  as  to  the  cleansing  of  the  syringe,  needle,  and  site  of  punc- 
ture prior  to  each  injection.  The  injections  should  be  made  daily  or  on 
alternate  days.  The  fluid  should  be  thrown  into  the  tissues  of  the 
back,  loin,  or  the  nates.  As  the  injections  are  quite  painful,  prior 
refrigeration  of  the  area  of  puncture  v/ith  ether  spray  or  by  the  appli- 
cation of  ice  is  to  be  recommended  until  tolerance  to  their  use,  as  con- 
cerns sensation,  is  established. 

Mention  should  be  made  of  a  preparation  of  a  combination  of 
animal  extracts  of  considerable  merit  which  has  recently  come  into 
favor  as  a  powerful  reconstructant  in  debilitated,  and  especially  in 
neurasthenic,  conditions,  and  hence  which  presumably  may  be  of 
utility  in  tabes.  It  is  a  combination  intended  solely  for  mouth 
administration,  and  is  made  from  brain,  spinal  cord,  and  testes,  the 
extractive  matter  of  which  preparation  is  asserted  to  contain  a  definite 
proportion  of  lecithin  (57-^^  per  cent.)  and  of  spermine,  nuclein,  and 
cell  nucleins  of  so-called  phosphorized  albumins  (43y^  per  cent.).  This 
remedy,  Avhich,  although  it  is  a  proprietary  preparation,  is  non-secret 
and  non-patented,  and  is,  so  far  as  I  am  aware,  unadvertised,  is  pre- 
pared under  the  name  of  "  syrup  of  di-olyl  lecithin  (phospho-albumin)." 
It  was  brought  to  my  attention  only  recently,  but  in  the  somewhat 
extensive  trial  I  have  already  made  of  it  in  neurasthenic  conditions  I 
have  found  it  unequalled  by  any  other  single  remedy  or  combination  of 
remedies  as  a  bracer,  not  excepting  the  hypodermic  use  of  testicular 
fluid,  than  which  it  is  much  more  practicable  of  administration.  It 
is  well  worth  a  trial  in  tabes. 

Vol.  IV.— 14 
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Treatment  of  Sj)ecial  Symptom><. — Special  treatment  is  usually  re- 
quired for  the  relief  of  the  lancinating  pains  in  tabes.  The  influence 
of  spinal  extension  (suspension)  is  oftentimes  quite  extraordinary  in  not 
only  jugulating  obstinate  paroxysms,  but  in  preventing  their  early 
return.  This  should  be  borne  in  mind  before  drugs  are  resorted  to, 
the  ultimate  effect  of  which,  when  more  or  less  constantly  used  in  so 
chronic  a  disorder,  cannot  but  have  an  evil  influence  on  bodily  well- 
being.  The  drugs  that  aiford  most  relief,  excepting  of  course  opium, 
are,  in  the  order  named,  phenacetine,  antipyrine,  exalgine,  acetanilid,  and 
sodium  salicylate.  These  may  be  used  singly  or  in  combination.  Phen- 
acetine is  now  the  favorite.  I  have  employed  it  frequently  with  good 
results.  As  Avith  antipyrine,  if  used  singly,  it  requires  to  be  adminis- 
tered in  a  full  dose  (10  gr.),  repeated  perhaps  three  or  four  times  at 
hourly  intervals.  Antipyrine  and  phenacetine  in  combination  seem 
often  more  serviceable  than  either  drug  alone.  These  should  be  em- 
ployed in  doses  of  5  to  8  grains  each.  A  good  preparation  of  cannabis 
indica  is  often  also  of  use  in  relieving  the  pains  when  the  latter  are  not 
too  severe.  Usually  it  is  best  administered  in  combination  with  one  of 
the  above  in  doses  of  ^  to  2  minims  of  the  fluid  extract  or  gr.  ^  to  -I-  of 
the  solid  extract. 

It  should  be  remarked  that  disappointment  in  the  use  of  this  remedy 
in  other  affections  than  tabes  is  frequently  due  to  the  preparation 
employed  being  inert.  Apparently  a  reliable  preparation  may  be 
recognized  by  noting  if  the  precipitate,  when  the  alcoholic  preparation 
is  added  to  water,  is  of  a  decidedly  green  hue ;  if  brownish,  the  prepa- 
ration is  probably  worthless. 

Local  remedies  are  usually  of  scant  avail  for  the  relief  of  true  lanci- 
nating pains,  since  the  latter  are  usually  too  deeply  situated  and  of  too 
great  severity  to  be  easily  influenced.  For  more  superficial  pains, 
especially  if  localized,  relief  may  be  often  obtained  by  the  application 
of  a  lotion  of  menthol  in  alcohol  (gr.  10  to  30  to  the  ounce),  or  by  the 
use  of  the  following  liniment : 

Menthol, 

Chloroform,  da.  1-2  dr. ; 

Oil  of  cinnamon  or  oil  of  cloves,         \  dr. ; 
Soap  liniment,  up  to  sj- 

The  tincture  or  the  oleoresin  of  capsicum  may  be  substituted  for  the 
oil  of  cinnamon  or  cloves,  but  added  in  smaller  amounts  (5  to  10 
minims).  A  combination  of  oleate  of  aconitia  (2  per  cent.),  menthol, 
of  each  2  drachms,  tincture  of  capsicum,  ^  drachm  (or  the  oleoresin, 
tn.xv),  in  chloroform  1  ounce,  may  be  painted  over  the  painful  area. 
Tliis  is  of  use  for  the  relief  of  superficial  neuralgias.  Or  a  small 
quantity  of  chloroform  alone,  sprinkled  on  spongiopiline  or  on  lint,  may 
be  of  use. 

Warm  baths  and  the  warm  pack  sometimes  exert  a  decided  sudorific 
influence  during  th(!  paroxysm  of  pain.     They  are  worthy  of  trial. 

In  cases  of  tabes  yet  at  a  ])('riod  at  whit^li  arrest  of  the  disease,  with 
return  to  usefulness,  seems  at  all  possible,  ()])ium  or  morphine  should  of 
course  be  only  exceptionally  rescnled  to  until  other  means  of  relief  have 
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been  tried  without  result.  Morphine  hypodermically  is  often  necessi- 
tated for  the  alleviation  of  the  more  intense  paroxysms,  especially  for 
the  gastric  crises.  Hypodermic  administration  should  not  be  entrusted 
to  the  patient,  and  its  employment  by  the  physician  should  be  as  infre- 
quent as  possible.  If  morphine  is  given  by  the  mouth,  the  patient  must 
be  cautioned  against  its  steady  continuance,  the  danger  of  the  opium 
habit  being  depicted  to  him  most  vividly.  Of  course  if  no  real  benefit 
is  obtained  by  other  remedies,  the  drug  must  be  freely  used  for  effect. 

For  the  relief  of  the  painful  crises,  if  severe,  as  is  usual,  morphine 
hypodermically,  in  full  doses,  is  necessary.  Little  else  can  be  of  avail 
in  paroxysms  of  tabetic  gastralgia.  A  trial  may  also  be  made  of  sina- 
pisms to  the  epigastrium  and  nucha,  or,  if  the  attack  is  prolonged  and 
unyielding  to  these,  small  blisters  may  be  applied  in  the  same  situation. 
To  check  vomiting  often  nothing  save  morphine  hypodermically  is  of 
avail.  There  may  be  tried,  also,  however,  nitro-glycerin  (1  or  more 
drops  of  the  1  per  cent,  solution  on  the  tongue  every  half  hour)  ;  20  per 
cent,  solution  of  menthol  in  olive  oil,  of  which  10  drops  are  ingested  on 
a  small  quantity  of  crushed  sugar,  with  a  sip  of  w^ater  ;  or  menthol 
may  be  prescribed  in  brandy,  to  be  taken  on  a  little  crushed  ice.  These 
and  other  remedies  suggested  for  the  relief  of  gastralgia  and  vomiting, 
such  as  dilute  hydrocyanic  acid  taken  with  bismuth  subnitrate  and  spirit 
of  chloroform  in  mint  water,  are  all  of  far  more  value  to  relieve  simple 
nausea  than  to  check  the  severe  cramp  or  obstinate  vomiting  attending 
a  gastric  crisis  in  tabes. 

For  the  relief  of  laryngeal  spasm  free  inhalations  of  amyl  nitrite,  or 
nitro-glycerin  hypodermically,  may  be  used.  Morphine,  also  hypoder- 
mically, may  be  required. 

Treatment  of  the  Ataxia. — This,  as  remarked,  is  often  materially 
helped,  and,  indeed,  in  a  fair  number  of  not  too  advanced  cases 
even  largely,  at  least  temporarily,  removed,  by  the  employment  of  ex- 
tension of  the  spinal  cord.  Mention  must  here  be  made  of  the  treat- 
ment of  the  ataxia  by  the  use  of  what  is  termed  compensatory  gymnas- 
tics, introduced  by  Frankel,  and  now  attracting  much  attention  abroad. 
By  the  steady,  judicious  employment  of  these  exercises  marked  improve- 
ment in  inco-ordination  in  cases  of  advanced  ataxia  has  been  lately 
recorded.  This  method  has  for  its  object  the  execution  of  certain  defi- 
nite movements  solely  with  the  purpose  of  re-education  of  the  impaired 
or  lost  muscular  sense. 

As  described  by  Belugou,^  who  has  applied  this  method  with  success, 
these  movements  are :  "  No.  1  consists  simply  of  flexion,  extension, 
abduction  ;  'No.  2,  of  simple,  co-ordinated  movements  in  a  definite  direc- 
tion against  resistance ;  No.  3,  of  combined  co-ordinated  movements. 
The  first  of  these  consists  of  the  garter,  which  is  applied  round  one  leg 
at  the  level  of  the  knee.  On  this  is  a  small  piece  of  wood,  which  is 
fixed  to  the  front  of  the  patella  by  the  garter.  The  patient  then  raises 
the  other  leg ;  then,  flexing  it,  brings  it  rapidly  down  so  as  to  touch 
this  piece  of  wood  with  the  heel.  Another  movement  is  obtained  by 
holding  a  stick  just  above  the  middle  of  the  legs.  The  patient  then 
passes  one  foot  alternately  over  the  stick  and  back  again  without 
touching  it.     A  modification  of  this  is  tlie  hoop,  through  which  one  foot 

^  Archives  yen.  de  Med.,  Feb.,  1896,  and  also  Brit.  Med.  Journ.,  epit..  Mar.  28,  1896. 
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is  passed  without  touching  it.  The  advantage  of  this  is  that  it  can  be 
held  in  different  positions  so  as  to  combine  the  action  of  various  mus- 
cles. For  the  upper  limbs  many  of  the  same  exercises  are  employed, 
but  in  the  third  class  a  special  series  is  used,  necessitating  delicate  co- 
ordination. One  of  these  consists  in  suspending  balls  of  different  sizes 
in  a  frame  at  different  heights ;  these  are  put  in  motion,  and  the 
patient  is  obliged  to  seize  each  moving  ball." 

An  excellent  review  of  Frankel's  work,  with  the  results  obtained, 
has  appeared  in  the  Paris  letter  to  the  Medical  Neics,  April  3,  1897. 
These  results  have  so  important  a  bearing  on  the  treatment  of  the  most 
distressing  symptoms  of  the  later  stages  of  tabes  that  they  should  claim 
our  earnest  attention.  It  is  narrated  that  certain  of  the  worst  cases  of 
ataxic  inco-ordination  at  the  Saljietriere,  two  of  which  had  been  bed- 
ridden for  years,  were  distinctly  improved  under  the  use  of  Frankel's 
method.  It  is  stated  that  "  one  of  these,  a  woman  who  had  not  stirred 
from  her  bed  for  six  years,  now  is  able  to  go  out  into  town  alone  with 
the  help  of  a  single  cane.  She  can  go  up  and  down  stairs,  and  can  even 
walk  with  her  eyes  shut."  Naturally,  the  Argyll-Robertson  condition 
of  the  pupil  and  the  absent  knee  jerk  persists  as  before.  It  appears 
that  Raymond's  results  with  the  method  in  cases  seen  at  his  clinic  in  all 
stages  of  the  disease  gave  75  per  cent,  in  which  distinct  improvement 
occurred.     The  following  is  quoted  from  the  Paris  letter : 

"  The  method  is  an  extremely  simple  one,  and  consists  only  in  teach- 
ing the  patients  to  make  the  movements  necessary  for  any  given  action 
^vith  exactitude.  In  walking,  for  instance,  the  patient  is  made  to  stand 
up  as  straight  as  possible,  and  to  advance  one  foot  a  certain  distance, 
but  without  slinging  it,  and  then  to  place  it  once  more  beside  the  other. 
Then  he  puts  it  a  certain  distance  forward  and  to  one  side,  and  takes  it 
back  again ;  then  to  the  rear,  and  replaces  it.  Then  he  goes  through 
the  same  movements  with  the  other  foot.  At  first  his  feet  will  need  the 
constant  supervision  of  his  eyes,  but  after  a  while  he  will  be  able  to  dis- 
pense with  that.  Gradually  his  eyes  may  be  fixed  farther  and  farther 
away  from  his  feet,  but  on  some  fixed  object  that  will  help  his  equilib- 
rium, until  finally  the  walls  of  the  room  at  the  height  of  his  eyes  will 
be  sufficient,  or  even  the  ceiling,  and  then  with  eyes  shut  he  can  accom- 
plish all  the  movements.  The  important  points  with  regard  to  the 
exercises  are  that  they  should  not  be  overdone,  and  should  be  carried 
out  with  the  greatest  possible  exactitude.  The  avoidance  of  over-exer- 
cise is  very  important,  because  ataxics,  owing  to  loss  of  muscular  sensi- 
bility, are  devoid  of  ])roper  sense  of  muscular  fatigue,  and  may  easily  be 
encouraged  to  pursue  exercises  that  cause  exhaustion  rather  than  cduca- 
cation  of  muscles.  The  impaired  nerve  paths  quickly  resent  the  passage 
of  unaccustomed  im])ulses,  and  the  intensity  of  attention  required  to 
carry  out  the  exercises  properly  soon  induces  cerebral  fatigue.  For 
these  reasons  Friinkel  insists  that  ])atients  should  not  be  asked  to  exer- 
cise for  more  than  ten  minutes  at  a  time,  with  an  interval  of  at  least  ten 
minutes,  after  which  the  motions  may  be  re])cated  once  more,  usually 
not  oftener.  Twice  a  day  such  a  seance  of  a  half  hour  may  be  given. 
Exactitude  in  tlie  accomplisliment  of  the  motions  decided  \\\Mn\  is  the 
whole  secret  of  the  treatment. 

"  When  patients  are  bedridden  or  when  they  are  not  easily  able  to 
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stand  lip  during  the  exercises  the  purpose  of  the  motions  may  be  made 
more  definite  by  putting  around  one  leg  a  garter  to  which,  in  place  of  a 
buckle,  is  affixed  a  metal  plate.  The  heel  of  the  other  foot  is  made  to 
touch  the  plate,  placed  at  different  heights  on  the  leg,  until  the  patient 
can  accomplish  the  purpose  readily  even  with  eyes  closed.  Variety  in 
the  exercises  is  to  be  sought  for,  for  they  must  be  continued  for  weeks, 
sometimes  for  months,  and  Frankel  insists  that  the  true  end  of  the  exer- 
cises must  never  be  allowed  to  sink  out  of  view.  Not  muscular  exercise 
in  the  ordinary  sense  of  the  word,  such  as  may  be  obtained  from  the 
repetition  of  any  movement,  is  the  end,  but  the  re-education  of  muscular 
attention  by  the  careful  repetition  of  movements  with  an  exact  and 
definite  purpose. 

"  Usually  patients  themselves  are  very  much  encouraged  from  the 
outset.  At  the  end  of  about  two  weeks  there  is  a  distinctly  noticeable 
improvement  in  the  co-ordination  of  movements  which  they  have  been 
practising,  and  this  improvement  continues  for  some  time,  until  a  cer- 
tain stage  of  co-ordination,  dependent  on  the  extent  of  the  disease,  is 
reached.  Whatever  is  gained  remains  as  long  as  the  disease  itself  re- 
mains stationary.  Further  advance  in  the  disease  will  demand  renewed 
education  of  the  muscular  sense,  and  at  times  the  progress  in  co-ordi- 
nation will  render  latent  the  extension  of  the  sclerotic  process  in  the 
cord. 

"  For  the  more  exact  co-ordinate  movements  required  of  the  hands — 
such  as  writing,  for  example — much  finer  and  more  detailed  exercises 
are  required.  It  is  surprising  to  see,  however,  how  much  improvement 
may  be  obtained  in  handwriting  after  a  careful  course  of  exercises  in 
tracing  various  curved,  spiral,  and  angular  figures.  In  other  relatively 
delicate  movements  for-  ataxics,  such  as  grasping  small  objects,  button- 
ing clothes,  etc.,  the  same  improvement  is  noticeable  after  a  course  of 
exercises  directed  more  especially  to  these  ends,  such  as  grasping  at  a 
given  signal  variously  colored  swinging  balls  or  picking  out  variously 
sized  objects  from  a  number  scattered  over  the  table. 

"  As  to  the  cases  in  which  the  treatment,  when  applicable,  does  not 
succeed  (and  they  are  rare),  they  are  mainly  those  in  which  the  intensity 
of  attention  required  to  direct  the  movements  through  the  diseased 
nerve  fibres  is  too  great  for  the  patients  to  accomplish  the  effort  de- 
manded of  them.  Frankel  points  out  that  they  are  almost  always 
people  who  have  been  characteristically  awkward  in  their  preataxic  life, 
and  whose  general  muscular  sensibility  is  supposably  congenitally  im- 
paired, capability  for  delicate  movements  being  the  nice  adjustment 
between  muscular  sense  and  muscular  motility. 

"  In  a  certain  number  of  cases  the  treatment  is  distinctly  contra- 
indicated.  In  acute  tabes,  where  the  pains  are  almost  continuous,  it 
would  do  harm  rather  than  good,  and  when  tried  has  ahvays  led  to 
aggravation  of  symptoms.  In  patients  suffering  from  arthropathies  it 
is  also  contraindicated,  or  where  for  any  reason  there  is  suspected  to 
be  present  that  abnormal  friability  of  the  bones  that  causes  so-called 
spontaneous  fracture.  Where  severe  vesical  trouble  exists,  with  a 
tendency  to  frequent  recurrence  of  vesical  crises,  absolute  tranquillity  is 
the  only  thing  for  the  patient.  Any  amount  of  movement  leads  inevit- 
ably to  aggravation  of  the  extremely  troublesome  symptoms." 
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Impotence  in  tabes  is  sometimes  very  materially  improved  by  sus- 
pension. Strychnine,  zinc  valerianate  and  phosphate  are  of  value.  In- 
jections of  testicular  fluid  seem  to  have  considerable  power  in  restoring 
tone  to  the  flaccid  organs  and  of  promoting  a  return  of  procreative 
power.  Suspension,  strychnine,  and  the  Brown-Sequard  treatment  are 
also  of  utility  for  the  bladder  weakness.  Careful  attention  from  the 
first  must  be  paid  to  the  condition  of  the  bladder,  the  patient  early 
guarded  against  the  imminent  danger  of  prolonged  retention,  difficult 
often  to  recognize  in  tabes  unless  on  the  watch,  because  of  the  attending 
anaesthesia  of  that  viscus.  The  patient  must  be  taught  the  use  of  the 
soft  catheter,  which  should  be  employed  at  stated  intervals  daily  if  free 
voluntary  evacuation  of  the  contents  of  the  bladder  be  impossible.  The 
strictest  injunctions  must  be  laid  down  as  to  cleanliness  in  the  use  of 
the  catheter,  it  being  thoroughly  washed  in  weak  carbolic-acid  solution 
or  in  saturated  boric-acid  solution,  and  either  kept  in  the  latter  or  again 
washed  in  the  boric-acid  water,  or  preferably  in  boiling  water,  before 
use.^  Should  cystitis  have  occurred,  every  effort  must  be  made  to  con- 
trol the  inflammatory  condition  before  implication  of  the  pelvis  of  the 
kidney  in  the  process  occurs. 

The  bladder  should  be  cleansed  daily  or  on' alternate  days  by  irriga- 
tion with  a  boric-acid  solution  of  about  half  saturated  strength,  or  with 
any  other  simple,  non-irritating  antiseptic  solution.  In  cystitis,  with 
painful  micturition,  infusion  of  buchu  containing  tincture  of  hyoscy- 
amus,  minims  10  to  30,  and  spirits  of  nitrous  ether,  ^  drachm,  is  of 
value,  as  will  be  found  also  in  all  chronic  forms  of  the  affection  the 
fluid  extract  of  pichi,  in  doses  of  a  ^  drachm  to  1  drachm,  three  times 
daily.  Salol,  combined  with  pichi  or  with  a  few  drops  of  a  reliable 
sandalwood  oil,  is  of  great  service  in  chronic  cystitis. 

For  pain  accompanying  cystitis  or  for  the  relief  of  neuralgia  of  the 
neck  of  the  bladder  or  of  rectal  spasm  the  remedy  of  promptest  utility 
is  a  rectal  suppository  containing  cocaine  muriate,  gr.  |^  to  1 ;  extract 
of  hyoscyamus,  gr.  1  to  3  ;  iodoform,  gr.  3  to  5.  The  combination 
of  morphine  with  the  above,  while  it  will  unquestionably  increase  its 
immediate  efficiency,  is  not  usually  essential.  Incontinence  of  urine 
may  perhaps  be  controlled  by  the  judicious  use  of  suspension  and  by 
the  administration  of  full  doses  of  belladonna  and  strychuine. 

Attention  to  constipation,  which  is  common  in  tabes,  is  essential. 
Accumulation  of  fseces  in  the  lower  bowels  must  be  swept  out  by  copi- 
ous warm-water  enemas  and  the  stools  maintained  in  a  suitable  con- 
dition by  small  doses  of  cascara,  or  of  aloin  preferably  combined  with 
strychnine  and  belladonna  or  hyoscyamus. 

Because  of  the  tendency  to  disturbance  in  the  trophic  nervous  system 
in  tabes  it  is  most  important  to  caution  tabetics  against  permitting  a 
corn  to  be  cut  or  allowing  blisters  on  the  feet    to  go  unattended  to. 

In  place  of  cutting  the  corn  a  method  commonly  em])loyed  is  to 
soften  the  epidermis  with  an  alkali  and  then  rub  it  off  with  a  piece  of 
pumice-stone. 

The  onset  of  optic  atrophy  necessitates  the  most  careful  attention  to 

^  In  nr</in^  tlie  use  of  the  catlieter  in  tabes  Gowers  states  that  wliile  he  has  seen  many- 
melancholy  inst;in{!es  of  deatli  in  consequence  of  unsuspected  retention,  he  has  never  seen 
any  case  in  wJiicii  tiie  early  and  frequent  use  of  tiie  catlieter  did  harm. 
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the  general  health,  the  avoidance  of  sexual  excess  and  the  too  free  use 
of  tobacco.  Strychnine  should  be  tried  in  full  doses,  and  the  Brown- 
Sequard  treatment  or  the  use  of  the  testicular,  brain,  and  spinal-cord 
combination  mentioned  previously  employed  (p.  209). 
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Synonyms. — Primary  sclerosis  of  the  crossed  pyramidal  tracts ; 
Spastic  paraplegia  :  Spastic  spinal  paralysis ;  Erb's  palsy ;  Spasmodic 
tabes  dorsalis  (Charcot). 

Definition. — Primary  sclerosis  of  the  crossed  pyramidal  tracts. 

This  is  a  somewhat  rare  system  disease.  Its  presence  is  characterized 
by  a  group  of  symptoms  common  to  a  number  of  ailments  with  which  it  is 
very  frequently  confounded.  These  symptoms  are  chiefly  motor  weak- 
ness and  rigidity  in  the  lower  extremities,  with  marked  heightening 
of  the  deep  or  tendon  reflexes,  but  without  muscular  wasting  or  sensory 
disorder. 

The  occurrence  of  this  disease  as  a  primary  affection,  since  first 
described  by  Erb  in  1875,  and  the  extreme  paucity  of  necropsies  in 
these  because  of  the  disorder  not  appreciatively  shortening  life,  has  led 
many  to  question  if  the  ailment  really  deserves  a  place  in  neural 
nosology.  It  is  indeed  questioned  if  such  a  disease  really  exists,  since 
a  necropsy  has  not  shown  it  ^  in  an  uncomplicated  form.  But,  although 
the  ailment  is  of  rare  occurrence  and  mistakes  in  pathological  diagnosis 
are  common,  good  authority  has  established  that  it  deserves  a  place  in 
the  nomenclature  of  cord  affections. 

Etiology. — The  infrequency  of  the  occurrence  of  the  disease  as  a 
primary  affection  has  left  its  etiology  largely  a  matter  of  conjecture. 
The  onset  of  the  disease  is  least  uncommon  in  adult  males  between  the 
ages  of  twenty-five  and  forty-five  years,  although  it  is  said  typical  cases 
have  been  encountered  earlier  and  much  later  than  these  extremes.  Un- 
like the  case  with  posterior  sclerosis,  syphilis  is  in  no  wise  a  causative 
factor.  The  cases  in  which  syphilis  is  operative  are  really  those  of 
secondary  sclerosis,  the  result  of  local  syjDhilitic  myelitis,  originating 
secondary  degeneration  of  the  lateral  tracts,  one  of  the  common  forms 
of  so-called  spastic  paraplegia. 

The  determining  causes  are  generally  stated  to  be  traumatic  injury 
(spinal  concussion),  long  exposure  to  cold  and  wet,  over-use  of  the 
affected  muscles,  and  lactation.  It  is  doubtful  in  what  manner  these  are 
operative.  The  pathological  character  of  the  disease  would  indicate 
that  it  may  have  origin  in  a  toxic  blood  state.  Bramwell  suggests  that 
the  limitation  of  the  disease  at  first  to  the  crossed  pyramidal  tracts,  with 
onset  at  the  lower  part  of  the  cord,  indicates  as  a  prime  etiological  factor 
defective  nutrition  of  the  cortical  cerebral  centres.  The  fibres  of  the 
pyramidal  tracts  are  of  great  length,  and,  deriving  their  nourishment 
from  the  cortex,  could  be  easily  subjected  to  disease  in  their  lower  end, 
at  which,  too,  the  blood  supply  to  the  cord  is  least  well  maintained.^ 

^  Dana  :   Text-Book  of  Nervous  Diseases. 

^  See  Bramwell :  Diseases  of  the  Spinal  Cord,  Edinburgh,  1895,  p.  131. 
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It  is  not  improbable  that  chronic  lead-poisoning  as  a  factor  in  the  pro- 
duction of  the  disease  is  too  little  recognized. 

Pathological  Anatomy. — Necropsies  in  pure  cases  of  this  variety 
of  cord  sclerosis  have  been  very  infrequent.  This  is  due  to  the  fact  that 
our  knowledge  of  the  disease  is  of  comparatively  recent  date,  and  that 
the  ailment  does  not  materially  shorten  life.  Until  recently  the  only 
case  quoted  was  that  of  Dreschfeld/  in  which,  with  long-continued 
symptoms  of  the  disease,  there  was  found  post-mortem  what  appeared 
to  be  gclerosis  of  the  crossed  pyramidal  tracts.  Slight  changes  in  the 
anterior  cornua  were  also  present,  but  were  regarded  as  of  supposedly 
secondary  occurrence.  Dejerine  and  Sottas^  very  lately  report  a  case 
with  typical  symptoms  in  which,  death  occurring  from  pneumonia,  the 
sclerosis  was  found  to  be  practically  limited  to  the  lateral  columns. 

The  sclerosis  in  this  affection  involves  the  fibres  of  the  crossed 
pyramidal  tract,  the  chief  function  of  which  is  conduction  of  voluntary 
motor  impulses  from  the  cerebral  cortex  to  the  multipolar  cells  in  the 
anterior  cornu.  As  a  result  of  the  sclerosis,  therefore,  there  occurs 
more  or  less  motor  paralysis  in  all  parts  below  the  seat  of  the  lesion, 
and,  as  the  affection  is  bilateral,  the  palsy  is  paraplegic.  The  separa- 
tion of  the  anterior  cornual  cells  from  the  pyramidal  fibres  removes 
these  from  the  inhibitory  influence  of  the  cerebrum ;  in  consequence, 
reflex  action'  is  no  longer  perfectly,  if  at  all,  under  cerebral  con- 
trol. As  a  result,  marked  heightening  of  the  reflexes  and  rigidity  of 
the  muscles  occur.  This  fact  is  regarded  by  many  as  the  cause  of 
the  condition  of  rigidity  and  spasm  occurring  in  the  affected  muscles 
in  sclerosis  of  the  pyramidal  tracts.  It  is  questionable,  however,  if  mere 
removal  of  cerebral  inhibition  is  the  true  explanation  of  this  phenom- 
enon, and  if,  indeed,  the  actual  cause  is  not  more  likely  a  local  one,  such 
as  might  occur  from  the  irritation  produced  by  the  lesion  on  the 
adjacent  centres  for  reflex  action,  the  multipolar  cells,  inducing  in  these 
likewise  a  condition  of  irritation. 

Gowers  believes  that  the  degenerative  process  probably  has  origin 
in  the  terminal  fibres  of  the  crossed  pyramidal  tracts  in  the  gray  matter 
of  the  anterior  cornu,  and  that  from  these  fibrillse  the  sclerosis  subse- 
quently pursues  an  upward  course  in  the  lateral  column.  This  may 
explain  the  absence  of  readily  discoverable  lesion  in  an  early  case  pre- 
senting symptoms  of  the  disease  dying  from  an  intercurrent  malady. 
An  affection  of  these  parts  is  difficult  to  detect,  as  the  diseased  fibrillse 
would  be  interlaced  with  similarly  healthy  fibres.  In  functional  curable 
cases  it  is  probable  that  these  fibrillse  are  chiefly,  if  not  alone,  affected, 
mere  molecular  alterations  occurring,  the  nature  and  cause  of  Avhich 
are  purely  conjectural. 

In  many  cases  of  lateral  sclerosis  a  sclerotic  process  shows  early 
tendency  to  extend  beyond  the  lateral  columns  of  the  cord.  The 
sclerosis  may  involve  the  multipolar  cells  of  the  anterior  cornu,  thus 
originating,  in  addition  to  the  condition  of  spastic  paraplegia,  those  of 
progressive  muscular  atrophy  (amyotrophic  lateral  sclerosis) ;  or,  more 
commonly,  a  combined  sclerosis  of  the  lateral  and  posterior  columns 
may  occur.  Occasionally  lateral  sclerosis  is  but  an  early  indication  of 
a  disseminated  degenerative  process  in  the  cord. 

>  Brit.  Med.  Journ.,  Jan.  29,  188L         *  Compies  renchs  Soc.  dc  Biologic,  Dec.  6,  1895. 
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Symptoms. — The  diseaf^('  is  of  very  gradual  onset  and  most  clircjnic 
course.  The  earliest  symptoms  are  usually  weakness  and  stiifness  and 
a  tendency  to  momentary  spasm  in  the  muscles  of  the  lower  extremities, 
most  present  after  exertion.  The  stiffness  and  spasm  also  are  very 
noticeable  after  rising  on  first  attempting  to  use  the  limbs,  and  are  dis- 
tinctly aggravated  by  exposure  to  cold  or  to  external  irritants  or  by 
physical  over-exertion.  This  condition  increases  very  slowly ;  walking 
becomes  progressively  difficult,  and  the  early  slight  stiifness  of  the  limbs 
gradually  deepens  into  a  state  of  decided  rigidity  and  spasm,  associated 
with  a  great  increase  of  activity  in  the  reflexes  and  the  development 
of  certain  of  those  not  normally  present. 

The  gait  in  a  typical  case  of  spastic  paraplegia  is  most  characteristic. 
The  assistance  of  a  cane  or  canes  is  necessary.  Rather  short  steps  are 
taken,  and  these  with  difficulty,  the  active  limb  being  raised  by  an  effijrt 
on  the  part  of  the  upper  and  lower  trunk  muscles,  with  little  or  no 
flexion  at  the  knee  or  hip.  The  leg  is  dragged  rigidly  forward,  and  in 
its  progress,  with  a  tendency  to  interlocking  of  the  knees  and  adduction 
of  the  foot  as  the  latter  is  spasmodically  advanced,  the  ball  and  toes  of 
the  feet  scrape  the  ground  with  each  step.  Often  in  progression  the 
contact  of  the  ball  of  the  foot  and  toes  with  the  ground  develops  a  clonus 
in  the  limb,  which,  too,  is  common  with  the  patient  sitting  when  the 
ball  of  the  foot  rests  insecurely  on  the  ground.  In  a  well-developed 
case  loss  of  power  is  very  apparent,  most  noticeable  in  the  flexors  of  the 
hip,  knees,  and  ankles.  The  muscles  of  the  legs  are  rigid  and  usually 
very  well  nourished,^ 

The  muscular  tension  and  spasm  are  so  decided  in  the  legs  oftentimes 
that  in  recumbency,  with  the  legs  extended,  passive  flexion  at  the  knee 
is  impossible,  and  passive  elevation  of  one  leg  causes  its  fellow  to  ascend 
with  it.  The  spasm  is  chiefly  in  the  extensors,  and  is  most  manifest 
while  these  are  in  activity  (while  the  limb  is  extended).  After  flexion 
at  the  knee  has  been  accomplished  the  spasm  may  entirely  relax,  to  at 
once  return  on  a  second  extension  at  the  knee.  This  sudden  departure 
from  the  condition  of  flaccidity  of  the  leg,  with  the  knee  flexed,  to  one 
of  rigidity  and  spasm  on  its  extension,  has  been  aptly  comparable  to  the 
backward  fly  of  a  penknife  blade  by  virtue  of  its  spring  after  having 
been  almost  completely  opened  by  the  hand.  It  has  thus  been  termed 
"  clasp-knife  rigidity." 

The  reflexes,  superficial  and  deep,  in  the  affected  part  of  the  cord  are 
in  a  condition  of  greatly  increased  activity,  although  the  muscular  spasm 
often  present  may  not  always  permit  more  than  a  partial  demonstration 
of  this  increase.  Heightening  of  the  superficial  reflexes  in  the  limbs 
may  be  shoAvn  only  by  an  increase  in  the  tonic  spasm  or  rigidity,  already 
present,  on  stimulation  of  their  various  centres.  The  plantar  reflexes 
may  be  so  heightened,  however,  that  with  the  patient  in  recumbency 
stimulation  of  the  sole  will  throw  the  legs  into  a  condition  of  partial 
tetanus. 

The  knee  jerks  are  invariably  increased,  and  commonly  very  mark- 
edly so ;  a  slight  tap  on  the  ligamentum  patellae — or  often,  in  fact,  on 
any  portion  of  the  knee  or  on  the  thigh  muscles — will  cause  the  leg  to 

^  More  than  slight  muscular  wasting  does  not  occur,  save  in  those  cases  in  which  there 
is  involvement  of  the  anterior  cornual  cells. 
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quickly  fly  out.  Clonus  of  the  rectus  may  often  be  developed  by  sudden 
depression  of  the  patella  with  the  fingers,  the  patient  being  in  recumbency. 
Typical  ankle  clonus  is  usually  present.  It  is  best  obtained  by  incom- 
plete extension  of  the  thigh  and  knee  with  the  patient  sitting.  The  leg 
is  held  at  the  calf  with  the  left  hand  and  semiflexed  at  pelvis  and  knee 
in  order  to  obtain  as  complete  relaxation  as  possible ;  the  ball  of  the 
foot  near  the  toes  is  now  quickly  and  lightly  grasped  by  the  right  hand 
and  a  sudden  energetic  dorsal  flexion  made  and  maintained.  Sudden 
stretching  of  the  tendo  Achilles  after  this  manner  will  usually  result  in 
the  production  of  ankle  clonus,  a  phenomenon  never  observed  in  health. 
The  clonus  consists  of  rhythmical  series  of  rapid  alternate  contractions 
and  relaxations  at  the  ankle,  continuing  so  long  as  the  pressure  on  the 
foot  by  the  hand  is  maintained. 

In  a  later  stage  of  the  disease  with  the  coincident  upward  progress 
of  the  sclerosis  the  arms  may  become  affected  similarly  to  the  legs. 
Stiffness  and  rigidity,  with  muscular  weakness  and  heightening  of  the 
reflexes,  associated  here,  however,  with  less  paroxysmal  spasm,  are  then 
manifest.  Commonly  one  arm  is  more  affected  than  its  fellow.  Height- 
ening of  the  reflexes  is  shown  by  exaggerations  of  the  triceps  and  wrist 
jerks,  and  the  presence  and  increase  of  other  periosteal  and  tendon  reac- 
tions, A  jaw  jerk  or  clonus  may  then  be  obtainable.  Involvement  of 
the  trunk  occasionally  occurs,  shown  by  attacks  of  spasm  in  the  abdom- 
inal and  dorsal  muscles. 

The  electrical  reactions  in  the  affected  muscles  are  practically  un- 
altered save  perhaps  in  the  manner  of  simple  increase  to  both  currents 
in  the  early  and  middle  stages  of  the  disease,  and  to  simple  diminution 
in  the  later  stage.  The  reaction  of  degeneration  never  occurs  when  the 
lateral  columns  alone  are  the  seat  of  disease. 

Sensory  symptoms  in  uncomplicated  cases  are  usually  quite  absent. 
Muscular  aching  may  be  complained  of,  occurring  merely  as  the  result 
of  fatigue.  Neuralgiform  or  rheumatoid  pain  sometimes  occurs,  as 
do  occasionally  subjective  numbness  and  tingling.  Appreciable  anaesthe- 
sia indicates  involvement  of  some  part  of  the  sensory  apparatus  in  the 
disease. 

Any  marked  affection  of  the  sphincters  is  uncommon.  Constipation 
is  usual,  ^nd  is  due  probably  to  lack  of  exercise  on  the  part  of  the 
patient. 

Sexual  power  is  rarely  lost.  Eye  symptoms  are  uncommon.  Optic 
atrophy  is  regarded  as  rare.^ 

Complications. — These  have  been  already  alluded  to  in  discussing 
the  Pathological  Anatomy  of  the  disease  (]5age  216). 

Diagnosis. — Primary  spastic  paraplegia,  as  has  been  remarked,  is  a 
somewhat  rare  disease.  Certain  conditions  mistaken  for  it  are  those 
which  originate  a  secondary  lateral  sclerosis,  such  as  in  chronic  dorsal 
myelitis,  caries  of  the  vertrebr£e,  or  spinal  tumor.  It  must  also  be  differ- 
entiated from  amyotr()])liic  lateral  sclerosis,  ])ostero-lateral  sclerosis,  dis- 
seminated cerebro-spinnl  sclerosis,  and  from  hysterical  paraplegia.^     Its 

'  I  liave  encountered  it  in  two  typical  unconiplieated  eases. 

^  As  primary  lateral  sclerf)sis  never  occurs  in  childhood,  its  separation  from  double 
cerebral  hemiplegia  or  from  cerebral  tumor  occurring  in  children  need  not  be  here  con- 
sidered. 
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difFerentiatioii  from  all  of  these,  save  certain  cases  of  the  presumed 
hysterical  form,  should  not  usually  be  a  matter  of  difficulty  to  the  acute 
observer.  In  a  case  presenting  symptoms  of  the  diseases  described 
inquiry  should  be  first  made  as  to  the  mode  of  onset  and  character  of 
preceding  symptoms.  If  the  ailment  has  not  been  of  gradual  develop- 
ment, and  sensory  symptoms — such,  for  instance,  as  a  girdle  pain,  de- 
tectable anaesthesia,  muscular  inco-ordination,  muscular  wasting  or  quali- 
tative electrical  alterations,  paralysis  of  the  bladder  or  rectum,  or  bed- 
sores— have  been  present  or  have  later  appeared,  the  case,  although 
clinically  a  spastic  paraplegia,  is  not  one  of  primary  or,  at  least,  uncom- 
plicated primary,  lateral  sclerosis.  Its  separation  from  the  unilateral 
spastic  paraplegia  occurring  as  the  result  of  cerebral  hemiplegia  need 
not  be  mentioned,  since  unilateral  primary  sclerosis  of  the  crossed  pyr- 
amidal tracts  is  unknown  ;  were  it  not,  the  preceding  history  and  the 
aifection  of  the  arm  and  face  should  leave  no  doubt. 

The  two  ailments  the  separation  of  which  may  be  most  difficult  are 
disseminated  sclerosis  in  its  initial  stage  and  hysterical  spastic  paraplegia. 
Disseminated  cerebro-spinal  sclerosis  in  its  early  stage  may  for  a  long  time 
simulate  primary  spastic  paraplegia,  as  it  may  also  pure  hysteria.  In  these 
cases  counterfeiting  lateral  sclerosis  the  sclerosis  is  evidently  primarily 
limited  to  the  crossed  pyramidal  tracts,  and  subsequently  becomes  dis- 
seminated. In  such  a  case  a  mistake  in  diagnosis  is  at  first  inevitable. 
If  this  fact,  now  well  recognized,  of  the  not  infrequent  simulation 
of  primary  lateral  sclerosis  by  cerebro-spinal  sclerosis  is  borne  in 
mind,  the  early  recognition  of  the  latter  and  the  separation  of  the 
affections  will  be  the  easier,  as  a  constant  watch  for  other  symptoms 
of  the  disease  should  lead  to  their  prompt  recognition  and  correct  inter- 
pretation as  they  appear. 

Hysterical  paraplegia  may  present  the  typical  symptom  complex  of 
-lateral  sclerosis,  even  to  the  presence  of — although  rarely — a  true  ankle 
clonus.  Usually  the  history  of  the  case,  the  occurrence  perhaps  of  past 
hysterical  seizures,  the  sudden  onset  of  symptoms  of  the  disease  suc- 
ceeding an  emotional  cause,  the  presence  of  areas  of  ansesthesia,  and 
spells  of  remission  in  the  contractions,  and  usually  their  complete  relax- 
ation during  anaesthesia  if  this  test  should  be  tried,  and  the  occurrence 
of  contraction  of  the  fields  of  vision,  enable  a  separation  to  be  made. 

Concerning  the  question  of  sex  so  much  stress  may  be  laid  as  to 
totally  mislead,  since  what  is  presumably  lateral  sclerosis  (clinically, 
primary  spastic  paraplegia)  is  apparently  scarcely  less  rare  in  women 
than  in  men.  Cases  are  not  infrequently  encountered  in  women  in 
which  for  a  long  time  a  differentiation  may  be  simply  impossible  :  this, 
my  own  experience,  is  that  also  of  all  who  have  had  much  to  do  with 
these  diseases.  A  conjectural  diagnosis  alone  in  these  cases  can  be 
made,  which  may  be  alternately  adhered  to  with  certainty,  and  again 
promptly  abandoned  seriatim  as  time  passes.  The  exact  status  of  the 
case  may  remain  altogether  in  doubt-  until  perhaps  a  cure  suddenly 
occurs  by  means  of  some  inert  drug,  on  the  use  of  which  much  faith 
has  been  pinned,  or  through  the  exertion  of  an  outside  mental  influence. 
Even  excluding  questions  of  sex,  it  cannot  be  too  strongly  urged  that 
a  hasty  diagnosis  of  hysteria  should  not  be  based  merely  on  the  presence 
of  a  few  past  or  current  hysterical  indications,  since,  although  organic 
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disease  of  the  nervous  system  is  frequently  mimicked  by  hysteria,  the 
contrary  also  is  common.  This  fact  is  much  too  little  recognized  by  the 
profession,  the  rank  and  file  of  which  are  often  apt  to  regard  symptoms 
of  undoubted  organic  nerve  disorder  appearing  in  an  emotional  or 
hysterical  woman  purely  as  an  indication  of  au  hysterical  functional 
condition.  It  seems  certain  that  not  infrequently  cases  that  are  diag- 
nosed at  first  as  hysterical  spastic  paraplegia,  merely  because  they  have 
occurred  in  young  women  of  presumed  emotional  tendencies,  and  are 
perhaps  accompanied  by  nervous  symptoms  which  inferentially  are 
regarded  as  functional,  finally  terminate  as  cases  of  typical  disseminated 
cerebro-spinal  sclerosis.  These  have  frequently  in  reality  been  merely 
examples  of  organic  nerve  disease  from  the  outset,  in  which  the  admix- 
ture of  a  few  hysterical  symptoms  have  served  to  mislead.' 

Prognosis. — True  primary  lateral  sclerosis,  when  sufficiently  ad- 
vanced to  be  recognized  with  certainty,  is  practically  incurable.  It  is 
stated  by  some  authorities  that  in  its  early  stage  not  only  arrest  may  be 
effected,  but  a  cure  obtained.  It  is  doubtful  if  such  cases  are  in  reality 
those  of  the  primary  disease,  or,  if  apparently  so,  whether  the  trouble 
has  not  been  of  the  functional  variety,  not  dependent  upon  an  actual 
sclerotic  process.  Yet  even  in  a  well-developed  case  arrest  of  the  dis- 
ease may  often  be  accomplished  and  much  improvement  brought  about. 
As  concerns  life,  the  prognosis  is  most  hopeful,  since  the  tendency  of 
the  disease  to  hasten  death  is  almost  nil. 

Treatment. — Save  in  a  few  particulars  the  management  of  the 
disease  so  nearly  resembles  that  of  locomotor  ataxia  that  no  lengthy 
separate  discussion  is  necessary.  If  there  is  doubt  based  on  good  evi- 
dence, however  slight,  as  to  whether  the  case  is  a  primary  lateral  scle- 
rosis or  a  spastic  paraplegia  secondary  to  a  chronic  myelitis  or  to  a 
localized  growth  of  specific  origin,  leuetic  treatment,  as  outlined  in  dis- 
cussing the  simulation  of  tabes  by  cord  syphilis,  should  be  tried.  At- 
tention to  the  general  health,  as  in  tabes,  is  most  essential.  Especial 
care  in  the  treatment  of  primary  lateral  sclerosis  must  be  taken  to  avoid 
exposure  to  cold,  and  prevent,  if  the  patient  is  yet  able  to  walk  about 
easily,  muscular  over-exertion,  both  of  which  are  very  distinctly  harm- 
ful in  this  disease. 

No  curative  drugs  for  the  affection  are  yet  known.  It  is  probable 
that,  as  in  tabes,  the  employment  of  courses  of  silver  nitrate,  perhaps 
alternated  with  arsenic,  may  be  of  service  in  arresting  the  progress  of 
the  disease.  Spinal  counter-irritation  by  blisters  or  the  actual  cautery 
is  also  thought  to  be  of  some  utility.  Strychnine  should  be  employed 
with  great  caution,  if  at  all,  because  of  its  influence  in  heightening 
reflex  irritability.  Galvanism  is  useless,  and  fiiradism  is  harmful  in 
this  disease.  No  especially  helpful  drug  is  at  hand  to  control  the  con- 
dition of  iieightening  reflex  irritation  and  spasm.  Potassium  bromide 
or  hydrobromic  acid  perhaps  enjoys  the  most  confidence  in  this  partic- 
ular. As  before  mentioned,  great  stress  must  be  laid  on  the  avoidance 
of  muscular  fatigue.  (iowcrs  has  found  that  attention  to  this  often 
permits  drugs  to  do  good  which  otherwise  seem  useless  or  harmful. 
Gowers  has  noticed  great  improvement  from  courses  of  rubbing,  espe- 

'  For  a  most  interesting  account  of  tlie  Simulation  of  Hysteria  by  Organic  Disease 
of  the  Nervous  System  see  an  address  by  IJuzzard,  published  by  Churchill,  London. 
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cially  upward  friction,  instead  of  more  kneading  of  the  muscles.  He 
conjoins  this  with  a  course  of  Turkish  baths.  Tlie  latter  may  be  readily 
employed  in  a  modiiied  but  distinctly  beneficial  form  by  the  use  of  the 
portable  and  inexpensive  cabinets  now  on  sale  at  the  shops. 

Although  suspension  is  much  less  distinctly  of  service  in  this  disease 
than  in  tabes  or  postero-lateral  sclerosis,  I  have  occasionally  seen  most 
gratifying  results  from  its  employment.^  It  is  always  worth  a  trial,  and 
should  preferably  be  used  by  the  modified  method  of  extension,  which 
requires  no  apparatus,  described  under  the  Treatment  of  Tabes  (p.  206). 


POSTERO-LATERAL  SPINAL    SCLEROSIS. 

Synonyms. — Progressive  spastic  ataxia ;  Ataxic  paraplegia ;  Com- 
bined fascicular  sclerosis. 

Definition. — A  form  of  disease  of  the  spinal  cord  in  which  scle- 
rosis of  the  posterior  and  lateral  columns  occurs,  the  symptoms  of  which 
are  those  of  lateral  sclerosis  usually  preceded  and  always  accompanied 
by  those  of  motor  inco-ordination. 

It  is  questionable  if  this  affection  should  be  termed  a  system  disease, 
since  in  other  than  very  rare  forms  it  is  probably  either  dependent  upon 
a  preceding  dorsal  myelitis  with  secondary  degeneration,  or  is  an 
atypical  form  of  tabes  in  which  overflow  of  the  sclerotic  or  subinflam- 
matory  processes  occurs  into  the  lateral  columns. 

Etiology. — Its  etiology,  when  not  dependent  upon  chronic  myelitis 
or  the  causes  that  produce  tabes,  is  doubtful.  It  occurs  most  frequently 
between  the  ages  of  thirty  and  fifty  years,  and  is  more  frequent  in  men 
than  in  women. 

Pathology  and  Pathological  Anatomy. — Since  the  disease  in 
the  great  majority  of  cases  is,  as  remarked,  that  of  tabes  with  overflow  of 
the  sclerotic  processes  into  the  lateral  columns,  or  is  secondary  to  a  chronic 
dorsal  myelitis  in  which  secondary  degeneration  has  occurred,  the  anatom- 
ical picture  is  most  often  that  of  one  or  the  other  of  these  diseases.  In 
rare  cases  in  which  a  necropsy  has  been  had,  and  which  are  regarded 
by  a  few  observers,  such  as  Cowers,  as  representing  a  distinct  system 
disease,  there  is  supposed  to  have  occurred  a  coincident  primary  sclerosis 
of  the  posterior  and  lateral  columns.  That  in  the  posterior  columns  is 
apt  to  be  more  intense  in  the  dorsal  than  in  the  lumbar  part  of  the 
cord,  and  involves  but  little  the  root  zone  of  the  postero-external 
columns,  in  both  of  which  features  it  differs  from  pure  tabes.  The 
degeneration  in  the  lateral  columns,  even  in  these  cases,  is  most  often 
not  strictly  systemic,  although  it  chiefly  involves  the  crossed  pyramidal 
tract  fibres.  It  often  extends  into  the  mixed  zone  of  the  lateral  columns, 
and  may  invade  the  lateral  limiting  layer  situated  between  the  pyramidal 
tract  and  the  gray  matter. 

Symptoms. — The  symptoms  of  this  disease  are  essentially  those  of 

^  See  especially  Case  IX.  in  my  paper,  "  Report  on  the  Treatment  of  Fourteen  Cases 
of  Disease  of  the  Spinal  Cord  by  the  Method  of  Suspension,"  Medical  News,  June  1, 
1889. 
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spastic  ataxia,  with  which  there  is  combined  inco-ordination  of  move- 
ment in  the  lower  extremities.  It  is  a  disease  of  very  gradual  onset. 
The  early  symptoms  are  much  those  desci'ibed  under  Spastic  Paraplegia, 
but  with  the  gradual  oncoming  and  stiffness  in  the  legs  there  is  early 
associated  quite  marked  ataxia,  such  as  is  present  in  tabes.  This  last 
may  at  first  be  the  most  obstrusive  symptom,  and,  rarely,  may  alone 
direct  the  patient's  attention  to  his  ailment. 

The  gait  in  a  fully-developed  case  resembles  a  combination  of  that 
of  tabes  and  lateral  sclerosis.  There  is  unsteadiness  in  walking,  but 
the  legs  are  not  raised  so  high  or  brought  down  so  suddenly  as  in  tabes. 
The  toes  may  first  reach  the  ground  and  drag  as  in  spastic  paraplegia. 
The  ataxia  is  usually  obtrusively  shown,  as  in  tabes,  in  walking  or  in 
attempting  to  turn  suddenly  and  in  standing  with  eyes  closed  and  feet 
together.  It  is  likewise  brought  out  in  recumbency  by  having  the 
patient  attempt  to  touch  an  object  with  his  toes,  the  position  of  which 
object  he  has  first  viewed  before  closing  the  eyes. 

In  a  well-developed  case  there  is  usually,  as  in  primary  spastic 
paraplegia,  a  condition  of  increased  muscular  tension  and  tendency 
toward  spasm  in  the  legs,  with  marked  heightening  of  the  reflexes, 
chiefly  the  deep.  The  knee  jerk  is  much  exaggerated.  Ankle  clonus 
is  commonly  easily  elicited.  The  limbs  remain  well  nourished,  although 
muscular  weakness  is  more  or  less  prominent  as  the  disease  progresses. 

Sensory  symptoms  are  slight.  Lightning  pains  do  not  ordinarily 
occur,  and  any  marked  ansesthesia  is  uncommon.  The  motor  weakness 
in  the  early  stage  may  give  rise  to  pains  in  the  legs  from  fatigue  on 
excessive  use  of  the  limbs.  Not  uncommonly  dull  pain  in  the  sacral 
region  is  felt.  In  cases  secondary  to  myelitis  girdle  pain  is  common. 
Sexual  power  is  lost  early  in  many  cases,  and  paresis  of  the  bladder  may 
occur.     Constipation  is  usually  present. 

Eye  symptoms,  such  as  the  Argyll-Robertson  pupil  and  optic 
atrophy,  are  not  usual,  nor  are  the  vaso-motor  and  visceral  derange- 
ments which  occur  in  tabes. 

Later  in  the  course  of  the  disease  the  spastic  symptoms  usually 
become  so  conspicuous  that  the  ataxia,  which  ceases  after  a  time  to 
advance,  is  little  recognizable,  and  the  case  may  be  mistaken  for  one  of 
advanced  lateral  sclerosis,  or,  with  increasing  paraplegia,  it  may  come 
to  resemble  one  of  advanced  myelitis  with  contractures.  Less  com- 
monly spastic  symptoms,  which  in  a  few  cases  have  never  been  very 
prominent,  may  disappear,  the  knee  jerk  ceasing  to  be  obtained.  The 
case  then  resembles  one  of  tabes. 

The  symptoms,  after  being  limited  for  a  considerable  period  to  the 
lower  extremities  and  trunk,  subsequently  may  involve  the  arms,  and 
rarely  the  face.  There  is,  then,  as  in  the  leg,  ataxia  of  the  implicated 
muscles,  with  a  tendency  to  rigidity  and  spasm  and  increase  in  the 
reflexes. 

Diagnosis. — As  before  remarked,  many  of  these  cases  are  those  of 
atypical  tabes  or  represent  a  degenerative  ])rocess  resembling  a  chronic 
transverse  myelitis,  so  tliat  in  many  instances  they  cannot  be  distin- 
guished from  these  afl'ections.  In  its  early  stage,  because  of  the  marked 
ataxia,  the  disease  might  readily  be  mistaken  for  posterior  sclerosis, 
were  it  not  that  preservation,  with  usually  excess,  of  the  knee  jerk  and 
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slight  or  decided  ankle  clonus,  with  definite  loss  of  power  in  the  affected 
muscles,  prevent  error.  Later  the  case  may  be  regarded  as  primary 
lateral  sclerosis  if  ataxia  or  a  past  history  of  it  is  not  searched  for. 
The  disease  is  especially  apt  to  be  confounded  with  Friedreich's  ataxia, 
the  hereditary  form  of  combined  sclerosis — an  ailment  Avhich  occupies 
a  position  between  postero-lateral  sclerosis  and  pure  tabes.  But  in 
Friedreich's  ataxia  the  tender  age  at  which  the  disease  develops,  the 
family  history,  the  presence  of  nystagmus,  and  the  peculiar  defect  in 
articulation  as  well,  or  later  the  presence  of  scoliosis  and  club-foot, 
render  the  separation  of  the  affections  easy.  The  disease  is  differenti- 
ated from  cerebellar  tumor  by  the  fact  that  despite  certain  common 
symptoms,  such  as  inco-ordination  with  exaggeration  of  the  knee  jerk, 
and  perhaps  paraplegia,  there  is  present  in  the  latter  affection  severe 
occipital  headache,  with  vomiting  and  optic  neuritis  or  post-neuritic 
atrophy. 

Prognosis. — The  course  of  the  disease  is  steadily  although  slowly 
progressive,  as  is  the  case  with  primary  spastic  paraplegia. 

Treatment. — The  treatment  is  that  outlined  under  both  Tabes  and 
Primary  Spastic  Paraplegia.  Suspension  is  of  much  more  utility  here 
than  in  the  latter  affection,  especially  in  the  cases  which  have  followed 
a  chronic  myelitis.  I  have  obtained  strikingly  gratifying  results  with  it 
in  diminishing  ataxia  and  rigidity  in  a  number  of  cases  of  this  disease. 

As  syphilitic  disease  of  the  spinal  cord  often  causes  symptoms  similar 
to  those  of  ataxic  paraplegia,  more  especially  to  those  atypical  forms  of 
tabes  classed  with  ataxic  paraplegia,  in  a  case  in  which  there  is  th^ 
slightest  suspicion  of  past  syphilis,  if  it  cannot  be  ascertained  that  the 
patient  received  a  thorough  mercurial  course,  the  plan  outlined  in  the 
management  of  syphilitic  pseudo-tabes  (p.  199)  should  be  pursued. 

Brief  mention  must  be  made  of  a  form  of  primary  combined  sclero- 
sis first  described  by  J.  J.  Putnam  and  subsequently  by  C.  L.  Dana. 
It  is  a  new  type  of  spinal-cord  disease,  which  previously  had  been  con- 
fused with  myelitis  or  with  multiple  neuritis.  It  affects  chiefly  the 
posterior  columns  and  the  pyramidal  and  cerebellar  tracts.  It  occurs 
chiefly  in  enfeebled  women,  usually  past  middle  life,  and  runs  a  rather 
progressively  rapid  course. 

Associated  with  the  sclerotic  process  in  the  parts  named  there  occur 
diffuse  or  systemic  areas  of  softening,  with  degeneration  of  the  gray 
matter  or  the  nerve  roots, 

Putnam's  researches  suggest  that  both  chronic  lead-  and  arsenical 
poisoning  may  be  the  chief  factors  in  the  production  of  this  form  of 
sclerosis.  The  disease  begins  with  anaesthesia  or  parsesthesia  in  the 
extremities  and  the  occurrence  of  progressive  enfeeblement,  leading 
ultimately  to  paraplegia.  There  are  emaciation,  anaemia,  and  perhaps 
obstinate  diarrhcea.  Spastic  symptoms  occur,  with  exaggeration  of  the 
knee  jerk  and  presence  of  ankle  clonus.  The  arms  are  involved, 
although  less  prominently  than  the  legs.  The  average  course  of  the 
disease  is  two  years.  Death  occurs  from  exhaustion.  Perhaps  because 
the  disease  has  not  in  the  past  been  recognized  sufficiently  early,  treat- 
ment has  been  futile  to  stay  its  progress.  Temporary  improvement  in 
a  few  cases  has  been  noted  under  tonics. 
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HEREDITARY  ATAXIC  PARAPLEGIA. 

Synonyms. — Friedreich's  disease  ;  Friedreich's  ataxia  ;  Hereditary 
ataxia  ;  Family  ataxia  ;  Generic  ataxia  ;  Friedreich's  form  of  locomotor 
ataxia. 

Definition. — A  form  of  ataxic  paraplegia  due  to  combined  pos- 
terior and  lateral  sclerosis,  which  occurs  in  families,  always  begins  in 
young  individuals,  and  further  differs  from  the  common  form  of  ataxic 
paraplegia  by  the  presence  .of  nystagmus  and  disordered  speech. 

Etiology. — The  occurrence  of  two  or  more  cases  of  the  disease  in 
the  same  family  is  a  prominent  characteristic.  As  many  as  ten  cases 
have  been  known  to  occur  in  the  same  family  in  the  course  of  three 
generations.  The  two  sexes  suffer  about  equally,  there  being  probably 
a  slight  preponderance  in  favor  of  boys.  In  the  same  family  the  two 
sexes  may  suffer  equally,  but  often  the  disease  affects  one  sex  to  the 
exclusion  of  the  other.  Apparently  isolated  cases  occur,  but  it  is  likely 
that  at  least  some  of  these  will  become  the  progenitor  of  persons  who 
will  develop  the  disease.  The  first  symptoms  may  appear  in  infancy 
or  not  until  the  twenty-fourth  year,  but  in  the  majority  of  instances 
the  commencement  is  from  the  seventh  to  the  sixteenth  year.  When 
several  members  of  a  family  are  affected  they  usually  develop  the 
symptoms  at  about  the  same  age.  Acute  infectious  diseases  may  facili- 
tate the  onset  in  some  cases. 

Pathology. — The  pathology  of  hereditary  ataxic  paraplegia  is  in- 
volved in  obscurity  and  confusion.  Recent  investigations  by  means  of 
modern  methods  have  led  to  such  widely  varying  views  as  to  the  nature 
of  the  lesions  observed  that  they  seem  to  have  added  to  the  confusion. 
Only  a  few  autopsies  have  been  made,  and  some  of  these  were  in 
cases  that  did  not  conform  closely  to  the  type  described  by  Fried- 
reich. It  seems  to  be  pretty  well  agreed,  however,  that  the  spinal  cord 
in  hereditary  ataxic  paraplegia  is  usually  reduced  to  two  thirds  or  three 
fourths  its  normal  diameter,  but  whether  this  alteration  is  due  to  arrest 
of  development  or  to  atrophy  of  the  nerve  fibres  or  to  the  contrac- 
tion of  newly  formed  connective  tissue  is  not  clear.  In  every  case  the 
cord  shows  sclerotic  changes  involving  various  fibre  systems,  espe- 
cially the  posterior  columns  (the  change  being  most  marked  and  most 
extensive  in  the  columns  of  Goll),  the  lateral  pyramidal  tract,  and 
sometimes  the  direct  pyramidal  tract  and  the  direct  cerebellar  tract. 
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The  marginal  tract  of  Lissaur  is  sometimes  involved,  sometimes  not. 
The  cells  of  Clarke's  columns  are  often  atrophied,  and  the  cells  of  the 
anterior  and  posterior  horns  may  be  much  reduced  in  number. 

According  to  AVeigert's  recent  studies,  the  proliferation  of  neuroglia 
cells  is  less  marked  in  Friedreich's  ataxia  than  in  tabes  dorsalis,  but 
we  are  still  in  the  dark  as  to  why  or  how  the  sclerotic  changes  are 
developed. 

Symptoms. — From  the  foregoing  statements  it  is  evident  tliat  the 
lesions  of  Friedreich's  disease  resemble  in  some  respects  the  lesions  of 
ataxic  paraplegia,  in  others  the  lesions  of  locomotor  ataxia.  In  some 
cases  the  lesions  incline  more  to  the  former  type,  in  others  to  the  latter, 
and  in  some  cases  important  lesions  of  the  gray  matter  are  added.  As 
might  be  expected,  these  variations  eiitail  differences  in  the  clinical 
manifestations  of  the  disease. 

The  first  and  most  important  symptom  is  inco-ordination  of  gradual 
onset,  first  in  the  legs,  later  in  the  arnis.  The  ataxia  is  shown  first  as 
unsteadiness  in  standing  and  walking,  later  in  a  drunken,  reeling  gait. 
When  the  patient  stands  with  eyes  closed  and  feet  together  there  is 
usually  considerable  swaying,  as  in  locomotor  ataxia.  The  muscular 
sense  is  said  not  to  be  impaired  (Sachs).  After  a  time  the  head  may 
be  the  seat  of  irregular  ataxic  movements.  In  most  cases  there  is  after 
a  time  some  loss  of  power  in  the  legs.  The  paralysis  may  eventually 
become  considerable  in  degree,  and  in  some  cases  is  pronounced  early 
in  the  disease.  It  doubtless  depends  on  the  implication  of  the  anterior 
horns.  Sensory  symptoms  are  generally  absent,  and  the  absence  of 
lightning  pains  is  an  important  point  of  distinction  from  tabes.  This 
exemption  is  said  to  be  due  to  the  fact  that  the  peripheral  nerves  are 
not  involved  (Dejerine).  But,  according  to  Charcot,  lightning  pains 
have  occurred  in  some  cases.  The  early  loss  of  the  knee  jerk  is  one 
of  the  most  characteristic  symptoms.  In  a  small  percentage  of  cases 
the  knee  jerk  is  normal  or  even  exaggerated  throughout  the  course  of 
the  disease.  The  sphincters  are  rarely  implicated.  Some  time  after 
the  development  of  inco-ordination  (usually  several  years)  a  disturbance 
in  speech  becomes  noticeable.  The  patient  hesitates  in  the  enunciation 
of  sentences,  and  there  may  be  elision  of  syllables.  The  defect  may 
remind  one  somewhat  of  the  scanning  or  staccato  utterance  of  multiple 
sclerosis.  Another  common  but  late  symptom  is  nystagmus.  Very 
often  the  nystagmus  is  apparent  only  during  extreme  deviation  of  the 
eyes  to  one  or  other  side,  and  it  is  sometimes  a  question  whether  these 
movements,  which  are  at  times  seen  in  ap[)arently  normal  persons,  have 
the  same  significance  as  the  fully  developed  symptom.  Ocular  palsies 
occasionally  occur,  but  the  pupillary  reactions  are  probably  never  lost. 
Late  in  the  course  of  the  disease  there  may  be  considerable  mental 
failure.  Vertigo  and  dizziness,  perhaps  due  to  the  oscillatory  move- 
ments of  the  head,  are  common  symptoms.  Pathological  anatomy 
has  not  as  yet  thrown  much  light  on  the  origin  of  the  different  cere- 
bral symptoms.  Toward  the  end  of  the  disease  there  may  be  para- 
plegic weakness,  contractures  which  cause  club-foot,  and  lateral  spinal 
curvature. 

The  progress  of  the  disease  is  very  slow  and  gradual,  and  there  may 
be  long  periods  in  which  the  condition  is  apparently  stationary.     Death 
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generally  occurs  in  from  fifteen  to  thirty  years,  but  the  usual  cause  of 
death  is  some  intercurrent  disease. 

Diagnosis. — The  diagnosis  is  seldom  difficult.  From  locomotor 
ataxia  the  distinction  is  made  by  the  early  onset,  the  presence  of  nys- 
tagmus and  speech  defects,  and  the  al)sence  of  pupillary  symptoms  and 
li<i-htning  pains.  Usually  the  distinction  from  ataxic  paraplegia  is  easy, 
but  in  the  tabetic  type  of  this  disease,  with  loss  of  knee  jerks,  it  may 
be  necessary  to  base  the  diagnosis  of  Friedreich's  disease  upon  the  early 
onset  and  the  occurrence  in  several  members  of  a  family.  But  even 
these  criteria  sometimes  fail,  and  it  may  be  impossible  to  make  an  abso- 
lute distinction  between  the  two  diseases.  In  multiple  sclerosis  the 
knee  jerk  is  exaggerated,  some  mental  failure  occurs  early,  and  the 
speech  is  typically  staccato  or  scanning ;  in  Friedreich's  disease  the 
knee  jerk  is  lost,  mental  failure  occurs  late  or  not  at  all,  and  the  speech 
disturbance  consists  usually  in  simple  elision  or  hesitation,  and  not  in 
well-developed  scanning  speech.  In  the  rare  condition  known  as  cere- 
bellar heredo-ataxia,  due  to  atrophy  of  the  cerebellum,  the  knee  jerks 
are  exaggerated,  the  pupils  are  Argyll-Robertson,  the  visual  field  is 
restricted,  optic-nerve  atrophy  is  common,  sensation  may  be  disturbed, 
and  there  may  be  considerable  mental  defect.  These  features  usually 
serve  to  distinguish  the  disease  from  Friedreich's  ataxia,  but  the  condi- 
tions may  have  much  in  common  (ataxia,  speech  disturbance,  nystagmus, 
etc.). 

Prognosis. — The  disease  is  not  influenced  by  treatment,  but  the 
patient  may  live  many  years  without  much  discomfort.  Death  generally 
occurs  from  some  affection  not  directly  related  to  the  disease. 

Treatment. — This  consists  in  making  the  patient  as  comfortable 
as  possible  by  attention  to  the  general  health.  Arsenic  may  be  em- 
ployed in  doses  of  5-15  minims  of  Fowler's  solution,  t.i.d. 
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Synonyms. — Wasting  palsy ;  Amyotrophic  lateral  sclerosis ;  Aran- 
Duchenne  type. 

Definition. — Chronic  spinal  muscular  atrophy,  more  widely  known 
as  "  progressive  muscular  atrophy,"  is  distinguished  by  slow  wasting 
and  weakening  of  the  muscles,  the  wasting  being  at  first  limited  to 
some  one  part  (most  often  the  intrinsic  muscles  of  one  hand),  but  spread- 
ing and  increasing  gradually  until  it  is  extreme  and  wide  in  extent. 
The  wasting  of  the  muscles  is  due  apparently  to  degenerative  changes 
in  the  lower  segment  of  the  motor  path  ;  that  is,  in  the  anterior  cornual 
cells  of  the  spinal  cord,  in  the  corresponding  anterior  nerve-roots, 
and  in  the  motor  nerve  fibres  which  spring  from  these  cells.  As  a 
rule,  the  pyramidal  tracts  of  the  spinal  cord  are  also  the  seat  of 
degeneration,  and  this  degenerative  change  may  be  traceable  as  high 
as  the  cerebral  cortex,  the  upper  segment  of  the  motor  path  being 
thus  implicated  with  the  lower  segment.  Only  the  common  form  of 
the  disease  will  be  considered  here  (Aran-Dnchenne  type). 
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Etiology. — The  disease  occurs  with  much  greater  frequency  in 
males  than  in  females  (3  males  to  1  female,  according  to  Gowers),  and 
is  essentially  an  affection  of  adult  life,  although  in  rare  instances  it 
begins  in  childhood  or  during  senility.  A  neuropathic  heredity  is 
traceable  in  almost  one  half  of  the  cases,  but  examples  of  direct  in- 
heritance of  the  disease  are  exceedingly  rare. 

The  excessive  use  of  particular  muscles  or  muscle  groups  sometimes 
leads  to  wasting,  but  it  is  not  probable  that  such  over-use  ever  gives  rise 
to  the  lesions  of  progressive  muscular  atrophy.  Anxiety,  fright,  ex- 
posure to  cold  or  to  wet,  a  severe  general  concussion,  a  fall  or  blow 
injuring  a  limb,  have  each  been  succeeded  by  the  development  of 
chronic  spinal  muscular  atrophy  under  conditions  which  make  it  likely 
that  the  onset  of  the  disease  was  at  least  facilitated  by  one  or  more  of 
these  influences.  Very  rarely  the  local  injury  has  been  followed  by 
atrophy  in  the  injured  part,  the  wasting  eventually  becoming  general. 
Sometimes  the  disease  succeeds  syphilis,  but  it  is  not  clear  that  the 
syphilitic  virus  has  any  other  influence  than  that  of  impairing  the 
vitality  of  the  entire  organism.  In  many  cases  in  which  marked 
symptoms  have  been  noted  after  some  apparently  adequate  cause  it  is 
likely  that  the  disease  had  begun  before  the  operation  of  the  supposed 
canse.  It  must  indeed  be  admitted  that  in  a  very  great  majority  of 
cases  no  cause  can  be  found  to  which  the  disease  can  be  reasonably 
attributed,  and  it  is  likely  that  the  various  factors  above  mentioned  act 
only  by  impairing  the  nutrition  and  vitality  of  the  body,  and  not  as 
true  causes.  The  writer  has  been  much  impressed  with  the  relatively 
rapid  progress  of  the  disease  in  persons  who  were  receiving  inadequate 
nutriment.  The  actual  cause  of  the  disease  is  probably  to  be  sought 
in  some  congenital  nutritional  imperfection  in  the  lower  (and  often  the 
upper)  segment  of  the  motor  path,  which  renders  it  subject  to  degener- 
ative processes  which  may  be  hastened  by  relatively  trivial  conditions. 

Pathological  Anatomy. — The  anatomical  alterations  in  the 
spinal  cord  are  similar  to  those  found  in  advanced  cases  of  infantile 
spinal  paralysis.  The  ganglion  cells  of  the  anterior  horns  are  in  various 
stages  of  pigmentary  and  sclerotic  atrophy,  and  there  is  more  or  less 
proliferation  and  induration  of  the  neurogliar  elements.  These  changes 
are  to  be  regarded  as  degenerative,  and  not  inflammatory,  as  in  the  case 
of  infantile  spinal  paralysis.  They  are  especially  marked  in  the  cer- 
vical region,  but  may  be  found  in  the  dorsal  and  lumbar  regions  when 
the  corresponding  muscles  are  implicated.  In  many  cases  the  bulbar 
nuclei  are  affected  as  in  chronic  l)ulbar  paralysis.  The  fibres  of  the 
anterior  commissure  are  often  degenerated,  and  the  anterior  root  fibres 
passing  from  the  diseased  cornua  are  extensively  and  constantly 
atroj)hied.  The  perijilioral  nerves  contain  many  degenerated  fibres 
(motor  fibres),  and  the  terminal  branches  to  the  wasted  muscles  are  com- 
pletely or  very  extensively  atrophied.  These  fibres  come  only  from 
the  degenerated  anterior  nerve  roots.  The  muscles  aflPected  are  pale  and 
reduced  in  size. 

Histological  changes  are  always  ])resent.  Of  these  the  chief  are — (1) 
simple  narrowing  of  the  fibres  without  loss  of  strialion,  and  with  in- 
crease in  the  number  of  sarcolemma  nuclei;  (2)  fatty  degeneration 
with  loss  of  striation  ;  (8)  a  hyaline  or  vitreous  degeneration  a])})arently 
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not  related  to  fatty  degeneration  ;  and  (4)  the  appearance  of  longitu- 
dinal striation  with  coincident  loss  of  transverse  striation.  The  inter- 
stitial tissue  is  often  increased  in  amount.  It  is  to  be  noted  that  the 
entire  bulk  of  the  affected  muscles  does  not  waste  at  once,  but  that 
individual  fibres  or  fibre  bundles  waste,  while  their  neighbors  are  little 
changed  in  size.  This  douljtless  corresponds  to  the  successive  and 
random  involvement  of  individual  anterior  cornual  cells. 

The  changes  above  noted  relate  to  the  lower  segment  of  the  motor 
path.  In  probably  every  case  the  upper  segment  of  the  motor  path 
is  the  seat  of  at  least  slight  degenerative  changes.  These  affect  esjie- 
cially  the  direct  and  crossed  pyramidal  tracts.  All  the  fibres  of  these 
tracts  or  only  a  few  of  them  may  be  affected.  Where  the  sclerotic 
process  is  slight  in  degree  it  is  usually  confined  to  the  motor  path  in 
the  cord,  but  where  it  is  intense  the  degeneration  extends  through  the 
medulla  into  the  pons  and  crus,  and  even  into  the  internal  capsule. 
The  cortical  motor  ganglion  cells  may  be  extensively  atrophied.  As 
will  be  seen  in  referring  to  the  symptoms  of  spinal  progressive  mus- 
cular atrophy,  the  variations  which  occur  in  the  degree  and  extent  of 
the  lesions  of  the  lower  segment  of  the  motor  path  as  compared  with 
the  degree  and  extent  of  the  lesions  in  the  upper  segment  are  of  the 
utmost  importance  in  determining  the  distribution  and  type  (whether 
flaccid  or  spastic)  of  the  resulting  paralysis. 

Symptoms. — The  striking  clinical  feature  of  spinal  progressive  mus- 
cular atrophy  is  the  slow  wasting  of  the  muscles.  This  muscular  atrophy 
commences  in  the  arms  in  more  than  nine  tenths  of  all  the  cases. 
In  the  majority  of  the  cases  beginning  in  the  arm  the  atrophy  com- 
mences in  the  muscles  of  the  hand  (Aran-Duchenne  type),  but  a  mod- 
erate number  commence  in  the  muscles  of  the  shoulder  (scapulo-humeral 
type).  Of  the  hand  muscles,  those  of  the  thenar  and  hypothenar  emi- 
nences (thumb  and  little  finger)  usually  suffer  very  early.  This  com- 
mencement of  the  atrophy  in  the  small  muscles  of  the  hand  and  inter- 
ossei  is  so  common  as  to  be  a  characteristic  feature  of  the  disease. 

The  atrophy  generally  begins  on  one  side,  and  does  not  appear  on 
the  other  until  some  time  (often  a  year)  has  passed.  When  the  atrophy 
commences  in  the  shoulder  the  deltoid  generally  suffers  first,  but, 
whether  hand  or  shoulder  first  shows  the  wasting,  it  soon  extends  to 
other  parts  of  the  limb.  Thus  both  the  flexors  and  extensors  of  the 
wrist,  the  supinators,  the  biceps  and  triceps,  may  in  time  become,  one 
or  all,  involved.  Often  the  various  muscle  groups  are  unequally 
atrophied. 

Usually,  after  a  time  the  muscles  of  the  back,  especially  the  trapezii, 
suffer.  A  peculiarity  of  the  trapezius  atrophy  is  that  its  upper  part 
(ultimum  moriens)  often  remains  intact  when  the  rest  is  much  wasted. 
The  sterno-mastoid  also  is  often  involved.  The  respiratory  muscles 
may  suffer  early  or  late,  and  thus  threaten  life.  Both  intercostals  and 
diaphragm  may  be  affected. 

In  a  very  few  cases  of  spinal  progressive  muscular  atrophy  the 
wasting  commences  not  in  the  upper  extremity,  but  in  the  legs.  These 
cases  do  not  belong  to  the  Aran-Duchenne  type,  and  there  is  good 
reason  to  think  that  most  of  them  (including  the  "  peroneal  type  ")  are 
due  to  changes  in  the  peripheral  nerves  and  not  in  the  spinal  cord. 
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Although  it  is  exceptional  to  meet  with  cases  in  which  the  atrophy 
commences  in  the  leg,  it  is  not  very  unusual  for  cases  commencing  in 
the  arm  to  show  slight  wasting  of  the  legs  after  a  long  lapse  of  time. 
The  face  is  rarely  involved  in  the  atrophy,  but  the  lips  may  be  wasted, 
owing  to  the  not  infrequent  complication  of  progressive  muscular 
atrophy  with  bulbar  paralysis.  The  muscles  that  undergo  atrophy  grad- 
ually fail  in  power.  This  loss  of  power  is  in  a  general  way  propor- 
tioned to  the  degree  of  the  wasting,  to  which  it  is  usually  due.  There 
is  an  important  exception  to  this  general  rule.  It  is  that  the  legs  may 
gradually  lose  power  where  there  is  no  wasting  or  such  slight  wasting 
that  the  loss  cannot  be  due  to  this.  The  paralysis  that  accompanies 
wasting  depends,  like  the  wasting,  on  disease  of  the  ganglion  cells  of 
the  anterior  horns ;  the  paralysis  that  occurs  without  wasting  or  is 
greatly  in  excess  of  it  depends  on  degeneration  of  the  pyramidal  tracts 
of  the  cord.  In  addition  to  the  atrophy  and  weakness  that  occur 
in  progressive  muscular  atrophy  there  are  the  following  important 
conditions  : 

(«)  Fibrillary  Contraction  in  the  Atrophied  Muscles. — This  is  so  com- 
mon a  symptom  in  progressive  muscular  atrophy  as  to  be  characteristic, 
but  it  is  not  of  invariable  occurrence.  There  is  also  increased  mechan- 
ical irritability. 

(6)  Changed  Electrical  Reactions. — When  the  wasting  is  slow  there 
is  usually  simple  diminution  of  irritability  to  faradism  and  galvanism. 
When  the  wasting  is  rapid  the  faradic  loss  may  be  out  of  proportion 
to  the  galvanic  loss,  and  there  may  even  be  partial  or  complete  R.  D.  in 
certain  muscles. 

(c)  Changes  in  Reflex  Action. — As  a  rule,  there  is  loss  of  myotatic 
irritability  in  the  atrophied  muscles.  The  knee  jerk  is  lost  as  soon  as 
there  is  even  slight  wasting  of  the  anterior  thigh  group  in  those  cases 
where  the  leg  is  affected.  When  the  legs  are  paralyzed  without  wasting 
(that  is,  from  degeneration  of  the  pyramidal  tracts)  the  knee  jerks  are 
exaggerated  and  there  is  clonus.  There  may,  indeed,  be  true  rigidity, 
and  the  leg  symptoms  may  thus  resemble  closely  those  of  spastic 
paraplegia. 

((/)  Changes  in  the  Tone  of  the  Muscles. — The  atrophied  muscles  are 
ordinarily  flaccid  and  without  tone;  they  are  in  a  state  of  "atonic 
atrophy."  Occasionally  the  muscles  are  in  a  state  of  rigidity  from  the 
first — i.  e.  they  are  in  a  state  of  "  tonic  atrophy." 

Besides  the  symptoms  of  progressive  muscular  atrophy  that  have 
been  enumerated  there  may  occur  others  of  minor  importance.  Thus, 
an  early  sym])tom  is  aching  pain  in  the  parts  that  become  atrophied, 
and  later  there  may  be  numbness  in  the  parts,  but  there  is  never  any 
true  anaesthesia.  The  unequal  paralysis  of  antagonistic  muscles  may 
lead  to  various  deformities ;  in  the  hand  tlie  bird-claw  hand  {vide  Ulnar 
Paralysis,  p.  62)  is  apt  to  occur.  Sexual  power  is  frequently  lost.  The 
sphincters  are  unaffected. 

8f)me  of  the  variations  in  the  symptomatology  of  progressive  mus- 
cular ati-opliy  have  l)een  briefly  stated  (variations  in  reflex  state,  mus- 
cle tonus,  and  degree  of  wasting).  It  remains  to  be  indicated  how 
these  variations  form  the  l)asis  of  certain  chnical  types. 

We  may  regard  as  typical  forms  of  progressive  muscular  atrophy 
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those  cases  in  wliich  there  is  considerable  atrophy  of  the  atonic  sort  in 
the  upper  extremity  and  upper  part  of  the  trunk,  combined  with  weak- 
ness and  rigidity,  without  atrophy  or  with  very  slight  atrophy,  in  the 
legs.  The  atonic  atrophy  in  the  upper  part  of  the  body  depends  on 
the  degenerative  changes,  already  mentioned,  in  the  ganglion  cells  of 
the  anterior  horns.  The  weakness  and  spasm  in  the  legs  (with  increased 
knee  jerk  and  clonus)  depend,  on  the  other  hand,  upon  degeneration  of 
the  pyramidal  tract  and  on  those  fibres  of  the  tract  that  pass  to  the  leg 
centres.  For,  although  the  pyramidal  tract  may  be  degenerated 
throughout  its  entire  extent,  the  degeneration  of  those  fibres  that  go 
to  the  arm  centres  of  the  cord  does  not  cause  over-action  in  the  arm 
muscles.  This  is  because  the  ganglion  cells  of  the  anterior  cornua  of 
the  cervical  cord  are  so  extensively  degenerated  that  no  degree  of  de- 
generation of  the  pyramidal  tract  can  cause  the  arm  muscles  they  inner- 
vate to  over-act.  Were  these  ganglion  cells  less  degenerated,  or  were 
some  of  them  intact  and  others  degenerated,  the  case  would  be  different. 
The  degenerated  pyramidal  tract  would  in  this  case  cause  over-action 
in  the  cervical  ganglion  cells,  with  resulting  rigidity  of  the  upper-arm 
and  upper-trunk  muscles.  This  is  precisely  what  happens  in  some 
cases — namely,  the  cases  of  progressive  muscular  atrophy  in  which 
there  is  tonic  atrophy  (often  slight)  in  the  arms,  and  simply  weakness 
and  spasm,  or  spasm  and  weakness  with  moderate  atrophy,  in  the 
legs. 

It  is  instructive  to  picture  still  another  pathological  variation  in  the 
same  direction.  Cases  occur  in  which  the  degeneration  of  the  py- 
ramidal tracts  forms  the  chief  lesion,  and  in  which  the  degeneration 
of  the  cervical  ganglion  cells  is  very  slight  indeed.  These  cases  are 
closely  allied  to  a  condition  that  has  been  already  described — viz. 
spastic  paraplegia ;  in  fact,  they  differ  from  them  clinically  merely  in 
the  slight  atrophy  of  certain  muscles  of  the  upper  extremity. 

Finally,  another  variation,  opposed  in  character  to  the  last,  must  be 
noted.  Cases  occur  in  which  the  ganglion  cells  of  the  cervical  and 
liunbar  cord  are  all  so  extensively  degenerated  that,  notwithstanding  the 
presence  of  degeneration  of  the  pyramidal  tracts,  there  is  no  rigidity 
or  spasm  in  the  lower  extremities.  There  is  in  such  cases  what  may 
be  called  universal  atonic  atrophy :  the  arms  and  legs  are  atrophied 
(often  extensively),  flaccid,  and  have  lost  their  myotatic  irritability. 

Enough  has  been  said  to  show  that  in  progressive  muscular  atrophy 
there  are  extensive  variations  in  type  based  on  corresponding  variations 
in  pathological  anatomy.  There  is,  indeed,  every  conceivable  gradation 
in  the  combination  of  spasm,  atrophy,  weakness,  and  myotatic  increase 
between  the  widespread  tonic  atrophy,  verging  on  pure  spastic  para- 
plegia, on  the  one  hand,  and  on  universal  atonic  atrophy  on  the  other. 

The  forms  of  progressive  muscular  atrophy  in  which  spasm  is 
marked  have  been  designated  amyotrophic  lateral  sclerosis,  and  have 
been  considered  pathologically  distinct  from  the  atonic  forms.  This 
view  is  untenable,  since  lateral  sclerosis  is  present,  as  we  have  seen, 
even  in  cases  that  present  no  spasm  or  myotatic  excess,  the  effect  of  the 
lateral  sclerosis  in  producing  over-action  in  the  anterior  cornual  cells 
being  rendered  inoperative  by  the  degeneration  of  those  cells.  It  is, 
therefore,  more   in   accord  with   the   facts  of  pathology  to   regard  all 


232  SPINAL  PEOOBESSIVE  MUSCULAR  ATROPHY. 

cases  coming  under  the  designation  amyotrophic  lateral  sclerosis  as 
varieties  of  one  varying  pathological  state  than  to  attempt  their  estab- 
lishment as  a  distinct  condition. 

Of  the  state  of  general  nutrition  in  spinal  progressive  muscular 
atrophy  little  is  known.  The  excretion  of  urea  is  somewhat  increased, 
as  might  be  expected,  in  proportion  to  the  degree  and  rapidity  of  the 
muscular  wasting ;  but  if  the  appetite  is  much  impaired,  the  urea  ex- 
creted may  be  below  the  normal  for  a  healthy  person  with  the  same 
bulk  of  muscle.  The  lime  salts  of  the  urine  are  said  to  be  increased 
(Fromman). 

Complications. — The  chief  complication  is  bulbar  paralysis,  which 
may  develop  at  any  time,  and  may  even  precede  the  spinal  symptoms. 
The  tongue  may  be  little  implicated  in  connection  with  swallowing  and 
articulation.  Locomotor  ataxia  or  tabes  is  a  very  rare  complication. 
The  presence  of  spasm  associated  with  the  atrophy  cannot  be  regarded 
as  a  complication,  for,  as  already  explained,  it  depends  on  a  lesion 
which  is  to  be  regarded  as  an  essential  feature  of  the  disease. 

Diagnosis. — The  diagnosis  of  the  developed  disease  is  usually  easy. 
When  the  atrophy  is  as  yet  localized  to  an  intrinsic  muscle  of  the 
hand,  as  the  first  dorsal  interosseus  or  the  adductors  of  the  thumb,  it 
is  possible  to  confound  it  with  the  local  non-progressive  atrophy  which 
is  occasionally  seen  in  persons  who  have  greatly  over-used  these 
muscles.  The  latter  is  a  very  rare  affection,  and  should  not  be  assumed 
as  an  explanation  of  the  local  atrophy,  except  in  cases  where  no  prog- 
ress can  be  detected  during  many  months.  Most  forms  of  multiple 
neuritis  are  distinguished  by  the  presence  of  sensory  symptoms,  but 
in  some  cases  of  lead-poisoning  with  normal  sensibility  and  no  history 
of  lead  a  diagnosis  may  be  impossible,  except  after  the  lapse  of  a  con- 
siderable period  of  time,  when  continuous  progress  speaks  for  spinal 
progressive  muscular  atrophy.  From  syringomyelia  the  distinction  is 
made  by  the  absence  of  the  well-known  dissociated  sensibility.  From 
tumors  of  the  spinal  cord  and  from  pachymeningitis  of  the  cervical 
region  the  absence  of  pain  and  other  sensory  disturbances  is  the  chief 
point  of  distinction. 

It  is  important,  but  not  always  easy,  to  distinguish  between  spinal 
progressive  muscular  atrophy  and  certain  forms  of  progressive  mus- 
cular dystrophy.  The  occurrence  of  muscular  atrophy  in  two  or  more 
members  of  a  family,  especially  if  the  subjects  be  young,  creates  a 
strong  presumption  that  the  disease  is  myopathic  (/.  c.  of  muscular 
origin),  and  not  myelopathic  (/.  e.  of  spinal  origin).  If  the  atroj)hy 
begins  in  the  shoulder  girdle  and  spares  the  hands,  or  involves  the 
face  and  upper-arm  muscles,  or  begins  in  the  peroneal  group,  the  dis- 
ease is  very  ])robably  not  of  myelopathic  origin. 

Procjxosis. — In  every  case  of  spinal  progressive  muscular  atro])hy 
the  outlook  is  grave  both  as  regards  life  and  the  ability  to  employ  the 
wasting  muscles.  The  disease,  however,  runs  a  different  course  in 
different  persons,  without  regard  to  treatment.  In  a  few  cases  it  has 
proved  fatal  in  less  than  a  year  from  the  onset;  in  a  considerable  num- 
ber it  has  lasted  ten  and  even  fifteen  years.  In  the  majority  of  cases 
it  lasts  from  three  to  five  years.  If  the  disease  begins  rapidly,  it  is 
very  likely  tliat   its   ])r()gress  will   continue   rapid.      If  it  begins  slowly, 


OTHER  FORMS  OF  PROGRESSIVE  MUSCULAR  ATROPHY,   ETC.   233 

it  is  apt  to  run  a  slow  course  throughout.  To  both  these  statements 
there  are  conspicuous  exceptions,  and  it  must  not  be  forgotten  that  the 
uniform  cause  of  the  disease  may  be  broken  by  a  rapid,  almost  sudden, 
increase  of  paralysis  in  certain  muscles.  Spontaneous  arrest  sometimes 
takes  place  early  in  the  disease,  but  as  a  rule  such  arrest  occurs  only 
when  the  patient  is  bedridden — that  is,  at  a  time  when  the  respite  is 
of  no  use.  It  is  thought  by  Gowers  that  progress  is  slower  in  cases 
where  the  wasting  is  strictly  symmetrical  and  nearly  simultaneous  on 
the  two  sides  than  where  it  is  irregular.  In  most  cases  the  hands  do 
not  become  useless  in  less  than  a  year,  and  the  arms  can  generally  be 
used  for  two  or  three  years.  There  is  no  doubt  that  impaired  digestion 
and  privation  as  regards  food  may  materially  hasten  the  course  of  the 
disease. 

The  chief  danger  to  life  comes  from  interference  with  the  muscles 
of  respiration  and  from  implication  of  the  bulbar  nuclei.  Marked 
bulbar  symptoms  therefore  make  the  prognosis  materially  worse,  but 
slight  defect  in  articulation  may  exist  for  years  without  being  followed 
by  the  bulbar  symptoms. 

Treatment. — Most  observers  agree  that  little  can  be  done  to  stay 
the  course  of  the  disease  by  means  of  drugs.  Gowers,  however,  be- 
lieves that  it  is  often  possible  to  cause  arrest  of  the  process  by  means 
of  injections  of  nitrate  of  strychnine  into  the  muscles.  This  method 
has  not  been  employed  in  enough  cases  to  make  it  possible  to  pass 
judgment  on  its  merits,  but  it  should  be  tried  in  every  case.  The 
initial  dose  is  y^^-  gr.,  and  this  is  increased  rapidly  to  -^  gr.  once  daily. 
The  injection  is  made  into  any  one  of  the  affected  muscles.  While  this 
treatment  is  being  carried  out  it  is  well  to  give  small  doses  of  arsenic 
(Fowler's  solution,  5-10  TTL,  t.i.d.)  by  mouth.  If  the  strychnine  treat- 
ment is  beneficial,  its  effects  will  be  noticeable  in  the  course  of  one  or 
two  months. 

It  is  the  belief  of  the  writer  that  electricity  is  useless  for  the  pre- 
vention of  the  atrophies,  but  it  may  be  wise  to  stimulate  the  muscles 
to  contraction  Avith  the  faradic  or  galvanic  current  (using  the  current 
which  most  readily  gives  a  response),  in  order  to  gratify  the  patient. 
A  strong  current  may  do  harm.  Massage  and  passive  movements  seem 
to  be  of  some  service  and  should  be  used  in  moderation.  It  is  of  the 
utmost  importance  that  the  general  health  be  maintained.  The  patient 
should  have  fresh  air,  sunlight,  abundant  nitrogenous  and  fat-containing 
food,  and  moderate  but  regular  exercise.  Marked  improvement  in  the 
strength  of  the  wasted  muscles  occurs  when  the  patient  is  removed  from 
bad  to  good  hygienic  surroundings. 

Other  Forms  of  Progressive  Muscular  Atrophy  -with  Spinal-cord 

Lesions. 

Not  many  years  ago  the  idea  was  gaining  ground  that  the  chronic 
muscular  atrophies  of  spinal  origin  could  be  sharply  separate-d  from  the 
chronic  muscular  atro]ihies  of  myopathic  (muscular)  origin,  l)ut  recent 
observations  show  that  there  exists  a  class  of  cases  which  on  patholog- 
ical grounds  must  be  classed  with  the  spinal  progressive  muscular 
atrophies,  while  on  clinical  grounds  they  should  be  classed  with  the 


234  SPIXAL  PBOGRESSIVE  3IUSCULAB  ATROPHY. 

myopathic  atrophies.  The  recognition  of  this  fact  is  a  distinct  step  in 
advance,  and  yet  it  must  be  owned  that  we  are  still  very  far  from 
understanding  the  significance  of  the  various  combinations  of  lesions 
and  symptoms  with  which  we  meet.  There  are  indications  that  the 
various  parts  of  the  lower  segment  of  the  motor  path  (anterior  cornual 
cells,  nerye  roots,  peripheral  motor  nerves,  muscle  plates,  and  muscle 
fibres)  have  not  been  sufficiently  studied  in  their  relations  to  one 
another,  and  that  the  consequences  of  the  functional  unity  of  the  entire 
segment  have  not  been  fully  realized.  If  we  bear  in  mind  the  fact  that 
'a  le.sion  located  originally  in  one  or  more  parts  of  the  lower  segment 
of  the  motor  path  may  eventually  implicate  the  remaining  parts,  it 
becomes  less  difficult  to  understand  why  in  atrophies  which  are  clini- 
cally myopathic  we  may  find  changes  in  the  ganglion  cells  of  the 
anterior  horns. 

The  Hereditary  or  Family  or  Infantile  Form  of  Progressive 
Muscular  Atrophy  of  Spinal  Origin. 

Cases  have  been  reported  (especially  by  AVerding  and  by  Hoffmann) 
in  which  several  children  in  a  family  have  been  affected  in  the  latter 
half  of  the  first  year  of  life  by  weakness  and  wasting  in  the  muscles 
of  the  legs  and  back,  which  in  time  (months  or  years)  have  extended 
to  the  muscles  of  the  arras  and  neck.  The  muscles  implicated  earliest 
and  most  extensively  are  the  glutei,  the  flexors  of  the  hips,  and  the 
thigh  muscles.  The  atrophy  is  symmetrically  located.  Neither  hyper- 
trophy nor  pseudo-hypertrophy  of  the  muscles  has  been  observed,  but 
the  adipose  covering  the  muscles  is  apt  to  be  increased,  and  thus 
obscures  the  wasting  for  a  time.  The  paralysis  is  flaccid  in  type,  and 
is  associated  with  well -developed  R.  D.,  complete  loss  of  knee  jerks,  and 
])artial  loss  of  skin  reflexes.  Lordosis  of  the  lumbar  spine  may  occur. 
Occasionally  bulbar  symptoms,  fibrillary  twitchings,  or  contractions 
are  observed.  There  is  no  pain  or  local  tenderness,  and  no  disturbance 
of  sensibility.  The  sphincters  are  normal.  Mental  development  is 
good.  Death  occurs  in  the  course  of  a  few  years  from  implication  of 
the  respiratory  muscles.  The  following  lesions  have  been  observed  in 
these  cases :  (1)  degenerative  atrophy  of  the  ganglion  cells  of  the 
anterior  horns ;  (2)  marked  degeneration  of  the  anterior  nerve  roots ; 
(3)  less  pronounced  degeneration  of  the  mixed  nerves ;  (4)  secondary 
simple  atrophy  of  the  muscle  fibres,  with  increase  of  sarcolemma  nuclei 
and  occasional  fibres  which  are  the  seat  of  degenerative  atrophy  or 
li]iomatosis.  It  seems  safe  to  regard  this  type  as  permanently 
established. 

The  Heubner-Striimpell  Form  of  Progressive  Muscular  Atrophy. 

A  few  cases  have  been  observed  in  whicli  progressive  muscular  wast- 
ing, similar  in  distril)ution  to  that  seen  in  the  Aran-Duchcnne  type,  has 
occurred  in  early  adult  life  in  persons  who  gave  a  family  history  of  the 
same  disease.  These  cases  have  l)een  further  characterized  by  the 
absence  of  fibrillation  and  of  degenerative  reaction  in  the  muscles. 
The  muscles  in  these  cases  have  failed  to  show  the  simple  atrophy  with 
preservation  of  striation  which  occurs  in  the  Aran-Duchennc  form,  and 
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have  further  resembled  the  muscular  dystrophies  by  the  presence  of 
markedly  hypertrophied  fibres.  The  peripheral  nerves,  nerve  roots, 
and  ganglion  cells  have  been  found  much  degenerated.  It  is  claimed 
that  the  spinal-cord  changes  in  such  cases  are  secondary  to  the  changes 
in  the  muscles,  and  that  this  form  of  muscular  atrophy  is  to  be  regarded 
as  a  condition  intermediate  between  spinal  progressive  muscular  atrophy 
and  the  dystrophies.  It  has  not  yet  been  conclusively  shown  that  this 
is  the  case.  The  name  above  given  may  be  used  to  designate  these 
cases  provisionally. 


SYPHILIS  OF  THE  SPINAL  CORD;  TUMORS 
OF  THE  SPINAL  CORD;  SYRINGO-MYELIA ; 
MALFORMATIONS  OF  THE  SPINAL  CORD. 

By  christian  A.  HERTER,  M.  D. 


SYPHILIS   OF   THE   SPINAL  CORD. 

Definition. — Under  this  title  are  included  all  diseases  due  to  the 
pathological  changes  in  the  spinal  cord  or  in  the  cord  and  its  membranes 
which  are  clearly  traceable  to  syphilitic  infection.  As  will  be  observed 
in  the  section  on  Pathological  Anatomy  (p.  238),  there  are  practically  no 
lesions  of  the  spinal  cord  or  its  membranes  which  can  be  certainly  assigned 
upon  purely  histological  grounds  to  the  action  of  the  syphilitic  process. 
The  structure  of  some  gummata  (which  are  rare)  and  certain  features 
of  the  inflammatory  lesions,  especially  the  changes  in  the  bloodvessels 
and  the  irregular  and  wide  distribution  of  the  cellular  exudate,  are  in 
many  instances  highly  suggestive  of  a  specific  origin,  and  in  practice 
may  sometimes  be  taken  as  evidence  of  such  origin.  In  many  cases 
the  inflammatory  lesions  differ  so  little  from  those  observed  in  the 
course  of  other  infectious  diseases  that  we  have  to  depend  on  the  clinical 
history  for  our  knowledge  of  their  nature,  and  it  is  only  fair  to  say  that 
the  cases  are  very  few  where  it  is  safe  to  assume  the  syphilitic  nature 
of  the  affection  in  the  absence  of  a  clear  history  of  infection.  An 
important  class  of  cases,  the  degenerative  lesions  which  result  remotely 
from  syphilis  (including  locomotor  ataxia),  do  not  properly  come  within 
the  scope  of  this  section,  and  will  be  referred  to  only  to  ensure  com- 
pleteness. 

Etiology. — Almost  every  form  of  spinal-cord  syphilis  is  either  a 
variety  of  meningo-myelitis  or  is  the  early  consequence  of  the  vas- 
cular lesions  of  meningo-myelitis.  Hence  the  facts  that  relate  to  the 
etiology  of  syphilitic  meningo-myelitis  are  in  the  main  applicable  to 
the  lesions  of  spinal-cord  syphilis  taken  as  a  class. 

It  may  be  said  of  syphilis  of  the  spinal  cord  that  it  is  with  very 
few  exceptions  ^  the  result  of  acquired  syphilis ;  that  the  symptoms 
may  begin  in  from  three  months  to  fifteen  years  after  the  initial  lesion, 
but  that  a  very  large  proportion  of  them   begin  between  six  months 

^  Cases  of  undoubted  spinal  syphilis  developing  as  the  result  of  hereditary  infection 
are  extremely  rare,  but  a  few  cases  are  on  record.  Thus  Siemerling  reports  a  case  of 
cerebro-spinal  syphilis  in  a  boy  aged  twelve  who  inherited  the  disease  from  the  father. 
Gummata  were  found  starting  from  the  meninges  of  the  brain  and  cord,  and  typical 
syphilitic  changes  were  found  in  the  vessels.  Syphilitic  spinal  spastic  paralysis  has  also 
arisen  from  hereditary  infection  (Hoffmann).  Probably  the  changes  are  never  confined 
to  the  cord,  but  affect  also  the  brain.  Cases  have  recently  been  reported  by  Friedmann 
and  by  Sachs  which  confirm  these  views. 
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and  two  years  after  infection/  that  the  period  of  life  in  which  the 
largest  number  of  cases  occurs  is  from  the  twentieth  to  the  thirty-fifth 
year,  and  that  men  are  far  more  often  affected  than  women.  As  re- 
gards the  severity  of  the  constitutional  specific  infection,  it  is  likely 
that  in  the  majority  of  cases  it  is  of  moderate  severity  only,  but  it  is 
true  that  a  large  proportion  of  cases  of  spinal  syphilis  occur  among 
those  in  whom  the  proper  treatment  of  the  disease  has  been  neglected 
and  the  syphilitic  process  has  been  unchecked.  In  such  neglected  cases 
the  onset  of  the  symptoms  after  infection  is  apt  to  be  early. 

It  is  difficult  to  estimate  the  influence  of  over-fatigue,  of  violent 
muscular  eflbrt,  of  over-eating,  of  privation  as  regards  food,  of  alcohol- 
ism, of  excessive  venery,  of  traumatism,  and  of  exposure  to  cold  and 
wet  in  determining  the  development  of  the  lesions  of  spinal  syphilis, 
but  it  cannot  be  doubted  that  they  favor  such  development  when  acting 
on  a  syphilitic  patient ;  and  it  is  likely  that  this  influence  is  propor- 
tionate to  the  degree  in  which  these  various  causes  lower  the  general 
vitality  and  nutrition  of  the  organism. 

Pathological  Anatoiniy. — The  lesions  of  syphilis  of  the  spinal  cord 
do  not  differ  essentially  from  the  lesions  observed  in  syphilis  of  other  or- 
gans, and  the  resemblance  to  the  lesions  of  brain  syphilis  is  particularly 
close.  As  in  the  case  of  the  brain,  the  syphilitic  inflammation  has  its 
origin  in  the  pia-arachnoid,  and  usually  begins  as  an  infiltration  of  the 
meninges  (at  first  about  the  vessels,  later  diffuse)  with  small  spheroidal 
cells,  accompanied  with  marked  changes  in  the  bloodvessels,  especially 
the  smaller  arteries.  In  some  instances  the  infiltration  is  circumscribed 
in  places,  and  not  diffuse,  and  constitutes  foci  of  inflammation  known 
as  gummata.  But  these  changes,  though  usually  most  pronounced  in 
the  meninges,  are  only  rarely  confined  to  them.  The  vascular  changes 
and  the  cellular  exudate  invade  the  cord  along  the  connective-tissue 
septa,  and  thus  damage  the  nerve  elements  themselves,  the  extent  of 
this  damage  varying  greatly  in  different  cases  and  at  different  levels  of 
the  cord  in  the  same  case.  We  may  therefore  say  that  the  essential 
lesion  of  syphilis  of  the  spinal  cord  is  a  meningo-myelitis,  and  it  is 
probably  safe  to  say  that  all  damage  to  the  nerve  elements  in  syphilis 
of  the  spinal  cord  is  the  result  of  this  process.' 

The  symptoms  of  syphilis  of  the  spinal  cord  are  exceedingly  varied 
as  regards  character,  intensity,  and  distribution,  and  these  variations 
can  be  understood  only  by  bearing  in  mind  the  great  variations  that 
occur  in  the  intensity  and  localization  of  the  meningo-myelitis  and  the 
different  consequences  which  it  entails  upon  the  nerve  elements.  As 
urged  by  Saclis,  it  should  be  remembered  especially,  first,  that  the 
process  is  inclined  to  be  exceedingly  widespread,  and  is  liable  to  im- 
plicate in  some  degree  the  pia  over  the  entire  length  and  circumference 

'  According  to  Gilbert  and  Lion,  in  56  cases  occurring  before  the  third  year,  the 
maximum  number  developed  about  six  months  after  infection.  In  70  cases  referred  to 
by  Boulloche,  4()  occurred  in  the  first  four  years.  It  would  seem  that  syphilis  of  the  cord 
is  to  be  regarded  as  a  secondary  rather  than  as  a  tertiary  condition  in  many  cases.  Com- 
paring it  with  cerebral  syphilis,  spinal  syphilis  is  probably  of  earlier  development.  It  is 
also  relatively  uncommon  if  we  compare  cases  of  exclusively  spinal-cord  syphilis  with 
cases  of  exclusively  cerebral  syphilis. 

^  It  is  possible  that  vascular  disease  may  occasionally  cause  softening  of  the  cord  when 
there  is  no  meningo-mvelitis. 
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of  the  cord  ;  and,  second,  that  the  intensity  of  the  inflammation  and  the 
consequent  damage  to  the  nerve  roots  and  the  cord  vary  extremely  in 
different  parts.  Throughout  the  greater  part  of  the  periphery  of  the 
cord  the  damage  is  apt  to  be  slight  in  degree,  and  in  many  cases  the 
damage  is  everywhere  slight.  Wherever  gummata  form  (and  they 
may  occur  almost  anywhere — in  the  longitudional  fissures,  in  the  walls 
of  the  vessels,  or  in  the  nerve  roots)  the  damage  to  the  nerve  elements 
is  apt  to  be  considerable. 

In  consequence  of  the  changes  just  mentioned  in  the  walls  of  the 
arteries  it  is  common  for  thrombosis  to  occur  in  the  vessels  that  feed 
the  cord,  the  thrombosis  being  facilitated  by  the  low  blood  pressure  and 
slow  current  which  prevail,  partly  in  consequence  of  the  free  arterial 
anastomosis  on  the  surface  of  the  cord.  The  vessels  of  the  cord  being 
end  arteries  (Kadyi),  their  occlusion  leads  to  softening  of  limited  areas 
of  the  cord  with  surrounding  inflammation.  A  comparatively  rare 
condition  of  the  cord,  which  is  probably  secondary  to  vascular  disease 
in  some  cases,  is  the  formation  of  patches  of  sclerosis. 

The  lesions  of  syphilis  in  the  spinal  cord  possess  no  histological 
characters  which  serve  to  distinguish  them  from  certain  inflammatory 
lesions  which  are  not  the  result  of  syphilis.  This  view  is  not  in  accord 
with  those  of  some  writers,  though  it  is  supported  by  most  of  the 
recent  pathological  observations  upon  this  subject.  But  the  nervous 
lesions  of  syphilis,  though  not  distinctive,  often  show  characteristics 
which  enable  one  to  say  that  they  are  probably  syphilitic.  When  the 
syphilitic  inflammation  is  diffuse  the  small  spheroidal  infiltration  often 
shows  an  irregularity  of  disposition  not  usually  seen  in  simple  inflam- 
mation, but  often  observed  in  tubercular  inflammation.  When  the 
infiltration  is  circumscribed,  as  in  gummata,  there  is  commonly  a  dis- 
position for  the  mass  to  undergo  degeneration  centrally,  but  in  this 
respect  also  there  is  a  close  resemblance  to  tubercular  nodules.  Again, 
the  syphilitic  process  in  the  smaller  arteries  is  apt  to  cause  an  unsym- 
metrical  chronic  endarteritis  (endarteritis  obliterans)  or  a  swelling  and 
hyaline  degeneration  of  the  arterial  and  capillary  walls — conditions 
certainly  very  suggestive  of  syphilis,  but  similar  alterations  are  known 
to  occur  in  tubercular  and  other  inflammations.  The  lesions  of  syphilis 
and  of  tuberculosis  in  the  spinal  cord  may,  in  fact,  be  so  similar  as  not 
to  be  distinguishable  in  certain  cases.  In  general  it  may  be  said  that 
the  tendency  of  syphilitic  inflammation  is  toward  cicatrization,  that  of 
tubercular  lesions  toward  degeneration  and  necrosis,  but  to  this  there 
are  many  exceptions.  The  discovery  of  the  tubercle  bacillus  in  the 
case  of  tubercular  lesions  (especially  nodules)  often  settles  the  nature 
of  a  doubtful  lesion ;  but  this  is  not  a  histological  criterion. 

The  changes  in  the  walls  of  the  arteries  which  constitute  endarte- 
ritis are  probably  dependent  on  the  action  of  the  toxin  produced  by 
the  specific  micro-organism  of  syphilis  (see  Endarteritis  of  the  Vessels 
of  the  Spinal  Cord,  p.  119). 

Gumma  of  the  Spinal  Cord  (Circumscribed  Syphilitic  Infiltration). 

It  is  important  to  define  the  sense  in  which  the  word  ''  gumma  "  is 
employed,  for  if  we  class  as  such  all  spheroidal-shaped  areas  of  infil- 
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tration  of  the  pia  or  cord  which  are  visible  to  the  naked  eye,  we  should 
have  to  regard  gummata  as  common,  and  even  constant,  features  of 
diffuse  meningo-myelitis.  But  if  the  term  is  used  only  to  include 
nodules  consisting  of  caseating  or  cicatrizing  centres  surroiuided  by  a 
zone  of  granulation  tissue  which  is  enveloped  in  an  irregular  and  usu- 
ally dense  area  of  small  spheroidal  cell-infiltration,  the  number  of  gum- 
mata becomes  relatively  small,  and  the  condition  is  to  be  regarded  as  a 
rare  affection  of  the  spinal  cord.     This  usage  is  to  be  preferred. 

Gummata  of  the  cord  are  usually  single,  occasionally  multiple.  They 
originate  from  the  pia  or  arachnoid,  and  from  it  invade  the  adjacent 
cord.  Generally  they  have  been  special  incidents  of  a  more  general 
and  diffuse  meningo-myelitis,  but  instances  have  been  recorded  in  which 
the  sharply  defined  cicatrizing  gumma  has  been  the  sole  evidence  of 
syphilis  of  the  spinal  cord  (Charcot  and  Gombault). 

Practically,  we  have  to  recognize  the  following  clinical  forms  of 
syphilitic  disease  of  the  spinal  cord  : 

[  A.  Subacute   and   chronic  diffuse   meningo-mye- 
Primary    syphilitic   I  litis.      Variety :    Erb's    syphilitic    spinal 

lesionsof  the  spi-  <|  paralysis;      meningo-myelitis      simulating 

scleroses  of  the  spinal  cord. 

B.  Circumscribed  meningo-myelitis — gumma. 

C.  Acute   or   subacute    softening   of  the   spinal 
Lesions    secondary  cord — syphilitic  mj-elitis. 

D.  Scleroses  of  the  spinal  cord  : 

1.  Disseminated  syphilitic  sclerosis; 

2.  Tabes  dorsalis. 


nal  cord. 


to  syphilitic  vas- 
cular lesions. 


Diffuse  Syphilitic  Meningo-myelitis. 

Synonyms. — Chronic  syphilitic  meningitis  ;  Arachnitis  gummosa. 

Symptoms  of  the  Various  Forms  of  Spinal  Syphilis. — In  a 
typical  case  of  syphilitic  meningo-myelitis  of  gradual  development  and 
chronic  remittent  course  the  earliest  symptoms  are  those  referable  to 
irritation  of  the  meninges  and  nerve  roots.  In  addition  to  pain  referred 
to  the  dorsal,  cervical,  or  lumbar  spine,  there  are  radiating  pains  in 
various  nerve  territories,  especially  girdle  pains  and  neuralgiform  pains 
in  the  limbs.  The  severity  of  these  pains  is  extremely  variable  in  dif- 
ferent cases  and  even  in  the  same  case.  They  are  rarely  entirely  absent. 
The  usually  wide  distribution  of  these  sensory  symptoms  is  such  as  to 
suggest  the  diffuse  or  disseminated  character  of  the  lesions.  It  often 
happens  that  there  are  no  sym])toms  referable  to  comjjression  or  irri- 
tation of  tlie  anterior  nerve  roots,  for  if  the  lesions  are  limited  to  the 
dorsal  region,  the  effects  of  damage  to  these,  roots  is  so  slight  as  to  be 
overlooked.  When,  however,  the  anterior  nerve  roots  are  implicated 
in  the  cervical  or  ]nml)ar  region,  there  are  muscular  weakness,  atro]>hy, 
and  altered  electrical  reactions.  But  the  ])aralysis  and  atro])liy  arc 
usually  ])artial  in  degree  and  limited  and  irregular  in  distribution,  owing 
to  the  characteristic  irregularity  and  incompleteness  of  the  meningeal 
lesions.  It  is  not  uncommon  to  observe  a  coarse  tremor,  increased  by 
effort,  in   the   paretic   limb,  and   this   may  be   an   irritative   nerve-root 
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symptom.  When  the  cord  itself  is  invaded  the  evidences  of  damage 
to  the  nervous  system  become  more  pronounced,  but  even  then  the 
symptoms  are  essentially  those  of  the  partial  interruption  of  the  periph- 
erally located  fibre  systems.  These  symptoms  consist  especially  in  par- 
tial or  complete  paralysis  of  one  leg  or  of  unequal  paralysis  of  Ijoth 
legs,  this  inequality  corresponding  to  the  asymmetrical  implication  of 
the  pyramidal  tracts.  As  a  rule,  the  paralysis  is  spastic  in  type,  but 
if  the  mid-lumbar  cord  is  damaged,  the  paralysis  is  flaccid  and  not 
spastic.  In  a  certain  proportion  of  cases  the  spastic  paralysis  presents 
the  peculiarity  (first  noted  by  Erb)  that  the  muscles  paralyzed  are  only 
moderately  rigid,  even  in  the  presence  of  ankle  clonus  and  exaggerated 
reflexes.  These  motor  symptoms  are  almost  invariably  accompanied 
with  sensory  disturbances,  commonly  of  a  mild  type.  Parsesthesise  in 
the  affected  extremities  are  common,  but  actual  loss  of  sensibility  is 
exceptional.  The  various  forms  of  sensibility  may  be  reduced  together, 
or  the  pain,  temperature,  or  tactile  sense  may  be  separately  impaired. 
Some  degree  of  inco-ordination  is  not  uncommon  in  the  paretic  limb  or 
limbs.  Incontinence  of  urine  and  of  fseces  is  usual  where  the  lesion 
implicates  the  lumbar  cord,  and  there  is  often  partial  incontinence  of 
urine  when  the  lesion  is  located  above  the  lumbar  region.  A  combi- 
nation of  meningeal,  root,  and  cord  symptoms  like  that  just  sketched 
is  suggestive  of  a  syphilitic  lesion  in  consequence  of  the  multiplicity  of 
the  symptoms,  their  wide  extent,  and  the  incompleteness  of  their  devel- 
opment. A  further  and  most  important  characteristic  of  many  of  these 
cases  is  the  marked  variation  of  the  symptoms  within  a  short  space  of 
time.  Thus  a  patient  with  paralysis  of  one  leg  develops  paraplegia 
within  a  few  days,  the  newly  developed  weakness  often  clearing  up  as 
rapidly  as  it  developed,  or  the  knee  jerks  which  have  been  present  one 
day  are  gone  the  next,  but  remain  absent  only  a  short  time.  Rapid 
fluctuations  are  also  observed  in  the  condition  of  the  sensory  symptoms. 
While  it  would  be  both  impracticable  and  useless  to  describe  the 
almost  endless  combinations  of  symptoms  that  may  be  observed  in 
syphilitic  meningo-myelitis,  it  is  desirable  to  take  note  of  some  of  the 
more  characteristic  types,  certain  of  which  assume  considerable  import- 
ance owing  to  their  resemblance  to  symptom  groups  which  possess  an 
•entirely  different  diagnostic  significance. 

Chronic  Dorsal  Syphilitic  Meningo-myelitis ;  Brb's  Syphilitic 

Spinal  Paralysis. 

Symptoms. — The  symptoms  which  constitute  Erb's  forms  of  syph- 
ilitic spinal  paralysis  are  such  as  might  be  expected  from  a  meningo- 
myelitis  of  the  dorsal  region  of  the  cord  with  slight  implication  of  the 
meninges,  and  a  pronounced  invasion  of  the  structures  of  the  cord 
itself,  especially  the  periphery  of  the  lateral  columns.  Although  a 
lesion  thus  located  best  explains  the  symptoms  of  Erb's  type,  the  patho- 
logical descriptions  of  this  condition  rest  as  yet  mainly  on  inference, 
and  if  we  regard  it  as  a  special  form  of  spinal  syphilis,  we  must  do  so 
almost  wholly  upon  clinical  grounds.  At  present,  therefore,  we  may 
reasonably  assume  that  Erb's  type  is  merely  a  meningo-myelitis  pre- 
senting certain  peculiarities  of  distribution.     The  leading  features  of 
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thi:?  type  are  as  follows :  the  gmdiial  development  of  a  spastic  para- 
plegia with  exaggerated  knee  jerks  and  ankle  clonns,  the  almost  regular 
presence  of  slight  incontinence  of  urine  and  the  absence  or  slight 
development  of  sensory  disturbances  in  the  legs  (numbness,  formication, 
slight  anaesthesia).  A  feature  of  these  cases  is  the  disproportion 
between  the  considerable  spasm  noted  in  the  walk,  the  increased  reflexes, 
etc.,  and  the  slight  degree  of  rigidity  observed  in  the  muscles  when  the 
legs  are  at  rest.  The  onset  of  the  symptoms  is  generally  within  three 
years  of  the  time  of  infection.  The  progress  of  the  condition  is  slow, 
there  is  a  marked  tendency  to  remissions  in  the  symptoms,  and  in  many 
cases  all  progress  in  the  disease  ceases. 

Cases  showing  these  clinical  characters  are  by  no  means  rare,  especi- 
ally in  hospitals  for  chronic  diseases,  but,  on  the  other  hand,  they  are 
far  from  common.  In  the  experience  of  the  writer  they  are  consider- 
ably less  frequent  than  cases  of  locomotor  ataxia.  It  should  be  said 
that  while  Erb's  form  of  syphilitic  spinal  paralysis  stands  for  a  well- 
recognized  group  of  cases,  we  cannot  sharply  separate  it  from  allied 
conditions  even  upon  clinical  grounds.  For  example  :  it  is  probable 
that  some  cases  of  widespread  meningo-myelitis  with  flaccid  paralysis 
and  loss  of  knee  jerks  develop  under  the  influence  of  treatment  into  a 
condition  which  cannot  be  distinguished  from  that  to  which  Erb  first 
called  attention,  and  which  he  claims,  without  full  justification,  to  be 
a  quite  distinct  type  of  spinal  syphilis. 

Gumma  of  the    Spinal   Cord. 

Sy.mptoms. — The  symptoms  of  gumma  of  the  spinal  cord  are  those 
of  tumor  and  are  elsewhere  discussed  (see  Tumors  of  the  Spinal  Cord, 
p.  254).  This  refers  to  the  use  of  the  term  in  the  limited  sense  indi- 
cated in  the  section  on  Pathology.  Using  the  term  in  the  more  general 
sense,  and  excluding  gumma  as  already  defined,  it  is  probably  safe  to 
say  that  gummata  do  not  cause  sufficient  damage  to  give  rise  to  the 
symptoms  of  tumor,  and  their  manifestations  are  sufficiently  consid- 
ered in  the  section  on  the  Symptoms  of  Meningo-myelitis  (p.  240). 

Syphilitic  Pseudo-tabes  ;   Syphilitic  Pseudo-ataxic  Paraplegia. 

SY^^PTO.^[S. — In  a  very  small  number  of  cases  sym])toms  closely 
resembling  those  of  tabes  have  resulted  from  a  syphilitic  meningo- 
myelitis  which  has  implicated  especially  the  posterior  aspect  of  the 
spinal  cord,  and  has  invaded  the  posterior  nerve  roots  and  the  posterior 
columns  of  the  cord.  In  such  cases  there  have  been  ataxia,  lightning 
pains,  loss  of  knee  jerks,  and  disturbance  of  the  functions  of  the 
bladder.  In  addition  to  these  symptoms  there  liave  usually  been  pres- 
ent cerebral  symptoms  similar  to  those  observed  in  tabes,  especially 
third-nerve  paralysis,  pupillary  paralysis,  etc.,  but  not  identical  with 
them.  In  true  tabes  the  cerebral  sym])toms  are  essentially  those  that 
depend  on  a  chronic  degenerative  ]irocess  in  the  nuclei  of  the  affected 
cranial  nerves;  in  ])seudo-tal)es  the  sym])toms  are  those  due  to  an 
active  process  affecting  the  ])ia  and  th(>  larger  and  smaller  vessels. 
These  symptoms  will  be  elsewhere  described.  It  is  upon  the  character 
of  these  associated  cerebral  symptoms,  the  fluctuation  in  the  spinal-cord 


ACUTE  SYPHILITIC  MYELITIS.  243 

symptoms,  and  the  relatively  early  onset  after  infection  that  the  dis- 
tinction of  pseudo-tabes  is  to  be  made. 

It  is  claimed  by  some  authors  (Dinkier,  Kuhs,  Sachs)  that  a  specific 
meningo-myelitis  is  sometimes  associated  with  the  degenerative  lesions 
of  true  tabes,  the  symptoms  of  which  are  overshadowed  and  obscured 
by  those  of  the  tabetic  lesions.  This  is  probably  the  case,  although  it 
is  not  absolutely  clear  in  the  few  autopsies  hitherto  reported  that  the 
lesions  were  actually  ojT^hilitic  in  origin. 

Occasionally  we  see  in  paiivints  who  have  contracted  syphilis  within 
a  few  years  a  combination  of  symptoms  strongly  suggestive  of  ataxic 
paraplegia — namely,  progressive  weakness  of  the  legs,  with  proportion- 
ate ataxia,  rigidity  of  the  muscles,  and  increased  knee  jerks  with  ankle 
clonus.  It  is  likely  that  these  symptoms  are  due  to  the  simultaneous 
invasion  of  the  posterior  and  lateral  columns  of  the  cord  by  a  meningo- 
myelitis  of  syphilitic  origin,  but  at  present  there  is  no  proof  of  this. 
Such  cases  cannot  always  be  positively  distinguished  from  ataxic  para- 
plegia, but  the  early  onset  after  infection,  the  irregular  progress  with 
occasional  regression  of  the  symptoms,  the  presence  of  even  slight  dis- 
turbance of  sensibility,  the  involvement  of  the  bladder,  or  the  presence 
of  symptoms  indicating  cerebral  syphilis  are  important  aids  in  making  a 
distinction  from  ataxic  paraplegia. 

A  few  cases  have  been  described  (Schmaus,  Goldflam)  in  which  the 
symptoms  of  a  chronic  poliomyelitis  of  the  lumbar  region  of  the  spinal 
cord  have  apparently  been  due  to  syphilis.  The  changes  in  the  anterior 
horns  have  usually  been  degenerative  in  nature,  and  in  some  instances 
have  been  associated  with  hyaline  degeneration,  more  extensive  in  dis- 
tribution, of  the  vessels  of  the  cord.  These  changes  may  or  may  not 
be  accompanied  with  chronic  leptomeningitis.  The  cases  referred  to  are 
so  rare  and  their  dependence  on  syphilis  so  uncertain  that  any  further 
mention  of  them  would  be  out  of  place. 

Acute  Syphilitic  Myelitis  ;  Acute  Myelomalacia. 

The  question  whether  syphilis  is  ever  the  cause  of  acute  myelitis, 
though  much  discussed,  has  never  been  decided  in  a  definitive  way.  It 
is  the  view  of  the  writer  that  cases  occur,  though  not  often,  in  which 
acute  transverse  myelitis  or  disseminated  myelitis  may  with  good  reason 
be  looked  upon  as  syphilitic  in  origin.  Yet  there  is  nothing  in  the 
nature  of  the  lesion  observed  in  these  cases  in  the  spinal  cord  to  distin- 
guish them  from  the  myelitis  that  occasionally  follows  other  infectious 
diseases.  A  considerable  number  of  cases  have  been  reported  ^  in  which 
a  focus  of  myelitis  or  softening  (or  many  foci,  distinct  or  confluent)  has 
followed  upon  a  clear  history  of  syphilis  under  such  circumstances  as  to 
make  it  all  but  certain  that  the  cord  lesions  were  syphilitic.  In  a  certain 
number  of  these  cases  there  has  been  associated  meningitis,  sometimes 
general,  sometimes  limited  to  the  myelitic  level,  and  in  some  cases  the 
pia  has  been  very  slightly  or  not  at  all  implicated.  In  a  few  cases 
(Siemerling,  Osier)  the  myelitis  has  been  complicated  with  a  true  gumma. 
In  a  number  of  cases  of  acute  myelitis  well-marked  disease  of  the  small 

^  Gilbert  and  Lion,  B.  Anduin,  Lamy,  Sottas,  Goldflam,  Winge,  Homolle,  Julliard, 
Leyden,  Walker,  Schmaus,  Dejerine,  Siemerling,  Schulze. 
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arteries  entering  the  cord  (which  according  to  Kadyi  are  terminal 
arteries)  has  been  found.  Usually  the  chief  change  has  been  a  marked 
and  often  uneven  thickening  of  the  arteries,  but,  as  a  rule,  there  has 
been  also  periarteritis,  endophlebitis,  and  periphlebitis.  In  a  few  cases 
the  affected  arteries  have  been  the  seat  of  hyaline  degeneration,  and 
have  been  obstructed  by  hyaline  thrombi  derived  probably  from  white 
blood  cells.  Where  the  arteries  have  been  the  seat  of  inflammation  the 
pia  has  likewise  been  implicated,  but  cases  sometimes  occur  in  which  the 
pia  is  normal  or  nearly  so,  while  vessels  entering  the  cord  are  changed. 
There  can  be  no  reasonable  doubt  that  in  a  large  proportion  of  cases  of 
acute  syphilitic  myelitis  the  process  is  in  reality  one  of  acute  softening 
of  the  cord,  owing  to  the  obstruction  of  a  number  of  the  nutrient 
vessels  of  the  cord,  and  that  the  inflammation  is  that  which  occurs  about 
foci  of  softening.  But  it  cannot  yet  be  claimed  that  all  instances  of 
syphilitic  myelitis  are  the  result  of  vascular  obstruction.  Cases  occur 
in  which  the  vessels  show  no  alteration  except  those  found  in  all  in- 
flamed tissues.  As  suggested  by  Gowers,  it  is  possible  that  thrombosis 
may  occur  in  a  minute  vessel,  and  that  the  primary  lesion  may  ulti- 
mately disappear  in  the  intense  inflammation  which  it  excites  ;  but  this 
is  nothing  more  than  a  suggestion. 

The  symptoms  of  acute  syphilitic  myelitis  or  myelomalacia  do  not 
usually  develop  suddenly,  but  rather  with  prodromata,  such  as  niunb- 
ness  and  slight  weakness  in  the  lower  extremities  or  retention  of  urine, 
Avhich  vary  much  in  duration  and  intensity  before  the  condition  is  fully 
established.  At  tiines,  however  (as  in  the  cases  reported  by  Williamson), 
the  onset  is  very  rapid  or  even  sudden.  When  the  condition  is  estab- 
lished the  symptoms  are  partial  or  complete  paralysis  of  both  legs,  con- 
siderable and  even  complete  anaesthesia  of  both  legs  (the  anaesthesia  is 
much  more  extensive  and  pronounced  than  in  chronic  meningo-myelitis), 
paralysis  of  the  sphincters,  and  diminution  or  abolition  of  the  knee 
jerks.  Bedsores  are  apt  to  appear  early.  After  a  time  the  knee  jerks 
are  usually  increased,  sometimes  even  in  cases  where  they  are  at  first 
abolished,  and  ankle  clonus  is  obtainable.  Cases  of  syphilitic  myelitis 
usually  terniinate  fatally  within  a  few  weeks  or  months.  They  are  little 
more  influenced  by  antisyphilitic  treatment  than  cases  of  transverse 
myelitis  of  non-specific  origin.  In  a  few  cases,  under  especially  favor- 
able conditions,  life  has  been  prolonged  several  years,  but  there  has 
usually  been  little  or  no  retrogression  in  the  symptoms.  Occasionally 
the  synij^toms  have  begun  in  the  arms. 

Tlie  usual  secondary  degenerations  occur  in  these  cases  if  they  live 
more  than  a  few  weeks,  and  in  the  cases  of  longer  standing  disseminated 
sclerotic  patches  have  been  found  at  the  seat  of  the  original  lesion. 

Syphilitic  Inflammation  of  the  Cauda  Equina. 

In  a  very  small  number  of  cases  the  cauda  equina  has  been  impli- 
cated in  a  syphilitic  inflammation.  The  nerves  of  the  cauda  have  been 
infiltrated  and  matted  to  one  another  and  witli  the  membranes  by  the 
exudate.  Tlie  symptoms  in  such  cases  are  pain,  refei-i'ed  to  the  sacrum 
and  in  the  regions  supj)lied  by  the  sacral  nerves,  partial  loss  of  power 
in    the   legs,  auiestiiesia   of  the    buttocks    (saddle-shai)ed   areas,  etc.), 
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paralysis  of  the  bladder  and  rectum,  and  impotence  (see  Localization  of 
Spinal-cord  Lesions,  p.  87).  Occasionally  the  caiida  is  involved  in 
tubercular  inflammation  with  results  indistinguishable  from  those  caused 
by  syphilis.  Usually  the  lumbar  vertebrae  liave  been  the  primary  seat 
of  the  tubercular  process. 

Syphilitic  Multiple  Sclerosis  of  the  Cord. 

Patches  of  sclerosis  arc  sometimes  found  scattered  in  an  irregular 
manner  through  the  spinal  cord  and  brain,  without  reference  to  definite 
nerve  tracts,  in  persons  who  have  previously  shown  the  symptoms  of 
disseminated  myelitis  and  encephalitis.  In  some  cases  thickened  and 
infiltrated  bloodvessels  have  been  found  in  the  centres  of  these  patches, 
where  the  perivascular  sheaths,  distended  with  small  round  cells,  have 
given  evidence  of  a  still  active  though  subsiding  inflammatory  process 
(Dejerine,  Koppen,  Buss,  Popow).  As  a  rule,  the  patches  themselves 
differ  from  the  sclerotic  islands  of  tyj^ical  multiple  sclerosis  in  that  the 
axis  cylinders  are  destroyed  in  company  with  the  remaining  parts  of  the 
fibres,  not  by  the  proliferation  of  the  neurogliar  elements,  but  by  the 
necrotic  or  inflammatory  process  which  precedes  this  proliferation.  It 
is  thus  highly  probable  that  some  cases  of  insular  sclerosis  have  their 
origin  in  vascular  disease,  and  it  may  be  that  even  the  cases  in  which 
the  sclerotic  islands  do  not  develop  as  a  sequel  to  myelitic  softening 
have  their  origin  in  chronic  changes  in  the  vessels. 

The  symptoms  that  result  from  disseminated  sclerosis  following 
syphilitic  disease  of  the  vessels  of  the  spinal  cord  cannot  at  present  be 
described  in  a  satisfactory  manner,  owing  to  the  small  number  of  cases 
on  which  such  a  description  would  rest.  In  some  cases  the  typical 
symptoms  are  probably  found — inco-ordination,  spasm,  nystagmus,  and 
defects  of  speech — but  it  is  the  impression  of  the  writer  that  the  clinical 
pictures  vary  a  good  deal  from  the  classical  pictures  of  multiple  scle- 
rosis in  cases  where  the  suspicion  of  syphilitic  multiple  sclerosis  is 
justified,  and  that  the  disease  is  apt  to  run  a  course  resembling  that  of 
lateral  sclerosis  or  amyotrophic  lateral  sclerosis  if  cerebral  lesions  are 
absent.  There  is  also  reason  to  think  that  in  syphilitic  cases  the  con- 
dition is  much  more  rapidly  developed  than  in  cases  of  the  classical 
type.  In  many  cases,  perhaps  most,  a  diagnosis  cannot  be  made  with 
reasonable  certainty.  But  in  a  patient  who  develops  symptoms  sug- 
gesting multiple  sclerosis  within  a  few  years  after  specific  infection,  or 
in  whom  these  symptoms  follow  evidences  of  raeningo-myelitis  or  myelo- 
malacia, a  disseminated  sclerotic  process  is  probable.  Even  the  absence 
of  the  knee  jerks  in  a  patient  Avho  has  had  previous  symptoms  of 
meningo-myelitis  does  not  materially  lessen  this  probability.  It  should 
be  borne  in  mind  that  the  multiple  sclerosis  due  to  vascular  disease  may 
run  a  rapid  course  after  other  kinds  of  infection  than  that  of  syphilis 
(acute  infectious  diseases). 

Tabes  Dorsalis  and  Syphilis  of  the  Spinal  Cord. 

As  a  rule,  no  traces  of  active  syphilitic  disease  are  to  be  found  in 
cords  of  tabetic  persons,  but  it  is  nevertheless  an  indisputable  fact  that 
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the  lesions  of  tabes  dorsalis  are  a  remote  sequel  to  syphilitic  infection 
in  a  large  majority  of  cases.  Recent  observations  (Leyden,  Marie, 
Dejerine)  go  to  show  that  the  degenerative  changes  in  the  posterior 
columns  are  secondary  to  alterations  in  the  structure  of  the  posterior 
nerve  roots,  and  according  to  some  observers  (Obersteiner,  Redlich) 
these  changes  in  the  posterior  nerve  roots  begin  just  at  the  point  where 
the  latter  pierce  the  pia  mater  to  enter  the  cord,  and  depend  on  chronic 
meningitis  and  arterial  sclerosis  in  this  region.  Syphilitic  meningitis 
(and  its  vascular  changes)  has  been  found  in  some  cases  (Buzzard, 
Adamkiewicz,  Sachs)  of  locomotor  ataxia,  but  the  relation  of  such 
changes  to  the  tabetic  process  is  uncertain. 

It  may  be  said  that,  on  the  whole,  the  facts  favor  the  vie^v  that  the 
lesions  of  tabes  are  usually  the  consequence  of  preceding  chronic  arte- 
ritis of  syphilitic  origin,  but  the  evidence  is  not  yet  conclusive  on  this 
point. 

Multiple   Cerebro-spinal   Syphilis. 

It  is  a  common  thing  to  find  some  manifestation  of  cerebro-spinal 
disease  associated  with  one  or  other  of  the  forms  of  syphilitic  disease 
of  the  spinal  cord  which  have  just  been  described,  especially  with 
meningo-myelitis.  Indeed,  it  is  the  experience  of  the  writer  that 
spinal  syphilitic  disease  of  whatever  form  is  more  often  associated  with 
cerebral  symptoms  than  not.  This  is  the  case  even  in  tabes,  where  the 
Argyll-Robertson  pupil  and  the  optic-nerve  atrophy  indicate  the  impli- 
cation of  the  brain  in  the  degenerative  process.  The  cerebral  lesions 
which  are  associated  with  meningo-myelitis  or  its  consequences — that 
is,  with  syphilis  of  the  spinal  cord,  properly  speaking — are  essentially 
of  the  same  nature  as  those  found  in  the  cord.  In  many  cases  there  is 
a  chronic  syphilitic  meningitis  at  the  base  of  the  brain,  with  or  without 
the  formation  of  gummata,  involving  the  cranial  nerves  (especially  the 
third  nerve,  with  ptosis)  in  an  irregular  and  often  unilateral  May.  In 
other  cases  there  is  acute  cerebral  softening  from  the  thrombosis  of 
atheromatous  arteries,  especially  the  branches  of  the  middle  cerebral. 
In  such  cases  there  is  usually  hemiplegia.  Sometimes  the  basal  menin- 
gitis is  associated  with  the  vascular  lesions  just  mentioned.  It  often 
happens  that  where  a  meningo-encephalitis  and  a  meningo-myelitis  are 
associated  the  former  begins  first,  and  it  is  no  uncommon  tiling  for  the 
resulting  symptoms  (headache,  ptosis,  paralyses  of  the  ocular  muscles, 
hemiplegia,  paraplegia,  etc.)  to  so  dominate  the  clinical  picture  that  the 
s])inal-cord  symptoms  are  lost  sight  of.  Sometimes  the  chief  cerebral 
indications  of  syphilitic  disease  are  local  headache  or  myosis  or  immo- 
bility of  the  pupils  to  light  and  during  accommodation.  Occasionally 
the  symjitoms  are  those  of  a  cortically  situated  gumma. 

It  is  important  in  every  case  of  suspected  sy])hiHs  of  the  spinal  cord 
to  exaiuine  carefully  for  evidences  of  cerebral  sy])hilis,  for  some  of  the 
conditions  just  referred  to  are  sufficiently  characteristic  of  syphilitic 
disease  to  strengthen  greatly  in  certain  doubtful  cases  the  diagnosis  of 
sjiinal   sy])hilis. 

Mixed  Forms. — At  the  I'isk  of  some  repetition  it  is  desirable  to  call 
attention  to  the  frequency  with   which   different  lesions  of  the  spinal 
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cord  resulting  from  syphilis  are  associated,  for  this  association  of  dif- 
ferent lesions  in  the  same  case  leads  to  exceedingly  puzzling  combina- 
tions of  symptoms.  Thus  a  slight  meningitis  in  the  lumbar  region  may 
abolish  the  knee  jerks  at  the  same  time  that  an  acute  or  subacute  soft- 
ening of  the  spinal  cord  in  the  dorsal  region  secondary  to  arteritis 
gives  rise  to  spastic  paraplegia  and  ankle  clonus.  The  association  of 
ordinary  meningo-myelitis  with  acute  or  subacute  softening  of  the  cord 
is  perhaps  the  most  frecpient  combination  of  lesions.  Sometimes  men- 
ingo-myelitis is  combined  with  the  sclerotic  islands  already  referred  to. 
Then  there  may  result  a  puzzling  combination  of  the  symptoms  of 
spinal  syphilis  and  multiple  sclerosis.  The  combination  of  meningo- 
myelitis  and  degenerative  changes  in  the  cord  has  been  already 
described.  It  would  be  impracticable  to  undertake  to  describe  in 
detail  the  almost  innumerable  combinations  of  symptoms  that  may  arise 
according  to  variations  in  the  position,  nature,  and  degree  of  the  lesions, 
the  present  intent  being  merely  to  call  attention  to  one  of  the  ways  in 
which  atypical  cases  arise.  One  of  the  commonest  symptoms  in  syph- 
ilis of  the  spinal  cord  is  the  loss  of  knee  jerk.  It  is  liable  to  occur  in 
any  of  the  types  described  except  that  of  Erb,  and  even  in  this  form, 
when  the  meningo-myelitis  is  clearly  dorsal,  there  may  be  enough  im- 
plication of  the  lumbar  pia  and  nerve  roots  to  abolish  it ;  and  it  is  a 
question  whether  the  mere  loss  of  knee  jerk  should  lead  us  to  make  a 
sharp  separation  from  Erb's  type  if  there  is  a  correspondence  in  other 
symptoms.  A  spastic  gait  and  loss  of  knee  jerk  are  sometimes  found 
in  association.  Probably  meningitis  implicating  the  lumbar  roots  is 
the  chief  cause  of  loss  of  knee  jerk  in  syphilis  of  the  spinal  cord  where 
there  is  no  lesion  in  the  lumbar  cord  itself,  but  it  should  be  remem- 
bered that  it  is  sometimes  lost  in  transverse  myelitis  of  the  dorsal  cord, 
in  cerebellar  syphilis  and  during  and  after  syphilitic  fever. 

Diagnosis. — The  features  which  characterize  the  various  forms  of 
syphilis  of  the  spinal  cord  have  already  been  sufficiently  described.  In 
the  case  of  meningo-myelitis  the  symptoms  are  often  sufficiently  cha- 
racteristic of  a  syphilitic  lesion  to  justify  making  the  diagnosis  of  syph- 
ilis of  the  spinal  cord  ^wdth  considerable  confidence  even  when  the 
history  of  specific  infection  is  wanting.  The  symptoms  of  acute  soften- 
ing of  the  cord  are  by  no  means  characteristic  of  syphilis,  for  they  are 
observed  after  various  acute  infectious  diseases — as  a  rule,  soon  after 
or  during  convalescence.  The  symptoms  of  acute  or  subacute  soften- 
ing of  the  cord,  coming  on  without  apparent  relation  to  any  infectious 
disease  (including  tuberculosis,  which  sometimes  leads  to  softening  of 
the  spinal  cord — ^Yilliamson),  are  more  likely  to  be  due  to  syphilis 
which  has  been  overlooked  than  to  anything  else.  Care  should  of 
course  be  taken  not  to  mistake  the  cord  affections  of  Pott's  disease 
without  obtrusive  signs  of  bone  disease  for  syphilis  of  the  cord.  It  is 
important  to  remember  the  following  facts,  neglect  of  which  has  caused 
many  errors  in  diagnosis  :  (1)  it  does  not  follow  that  a  given  spinal-cord 
lesion  is  syphilitic  merely  because  a  patient  has  had  syphilis ;  (2)  many 
patients  think  they  have  had  syphilis  because  they  have  had  a  chan- 
croid, and  physicians  sometimes  fall  into  the  same  error  ;  (3)  we  cannot 
safely  exclude  the  possibility  of  syphilitic  infection  unless  we  can  also 
exclude  the  possibility  of  impure  sexual  relations  on  the  part  of  the 
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patient,  and  (in  the  case  of  women  especially)  not  always  then  ;  (4)  the 
fact  that  a  patient  is  not  aware  of  having  had  secondary  symptoms  does 
not  distinctly  diminish  the  significance  of  a  history  of  a  chancre. 

Prognosis. — The  prognosis  of  syphilitic  disease  of  the  spinal  cord 
depends  (first)  npon  the  natnre  and  location  of  the  pathological  changes  ; 
(second)  npon  the  vitality  of  the  patient,  wliicli  is  essentially  the 
cajjacity  of  his  cells  to  repair  the  damage  which  they  have  sustained ; 
and  (third)  upon  the  ability  of  the  patient  to  obtain  judicious  antisyph- 
ilitic  treatment  and  suitable  hygienic  surroundings.  In  speaking  of 
the  outlook  for  the  patient's  future  it  will  be  assumed  that  he  is  under 
appropriate  treatment,  for  without  such  treatment  the  mildest  lesions 
of  the  nervous  system  are  almost  certain  to  develop  and  do  irreparable 
damage  in  the  course  of  time. 

The  pathological  changes  which  are  most  amenable  to  treatment  are 
the  changes  in  the  walls  of  the  vessels  (arteritis,  phlebitis)  and  the 
small  round-cell  infiltration  into  the  pia  and  into  the  cord.  These  are  the 
early  changes  in  a  large  majority  of  cases  of  syphilis  of  the  spinal  cord. 
Before  the  substance  of  the  cord  is  infiltrated,  and  while  the  symptoms 
are  nerve-root  symptoms  only,  it  is  almost  certain  that  the  symptoms 
will  clear  up  under  vigorous  treatment.  If  the  substance  of  the  cord 
(lateral  columns  usually)  is  infiltrated  and  there  is  partial  paraplegia, 
there  is  a  very  fair  prospect  that  marked  improvement  will  occur;  but 
it  is  doubtful  if  the  recovery  will  be  complete,  for  it  is  likely  that  some 
nerve  fibres  will  have  become  atrophied,  and  if  the  paraplegia  has  lasted 
more  than  a  month,  secondary  degenerations  may  have  begun. 

The  prognosis  is  better  in  cases  of  Erb's  type  than  in  cases  of 
meningo-myelitis  which  have  invaded  the  lumbar  region,  simply 
because  with  an  invasion  of  equal  intensity  in  the  dorsal  and  lumbar 
regions  the  symptoms  of  the  former  (chiefly  spastic  paralysis)  are  less 
serious  to  the  life  of  the  patient  than  the  symptoms  of  the  latter  (incon- 
tinence of  urine,  cystitis,  etc.).  Where  patches  of  softening  have  been 
produced  in  the  cord  the  prognosis  as  regards  restoration  of  function  is 
exceedingly  bad,  for  softening  which  follows  syphilitic  endarteritis  is  no 
more  amenable  to  specific  treatment  than  the  softening  which  results 
from  arterial  disease  of  other  origin.  Many  cases  of  acute  or  subacute 
myelitic  softening  die  in  a  few  weeks  or  months  uninfluenced  by  treat- 
ment. In  a  small  proportion  of  cases  life  is  prolonged  for  years,  and 
the  patients  remain  paraplegic,  with  slight  remissions,  until  death.  The 
outlook  is  naturally  much  worse  when  the  softening  is  in  the  lumbar 
region  than  when  it  is  dorsally  situated.  The  cases  in  which  sclerotic 
patches  have  formed  in  the  cord  are  jirobably  not  amenable  to  treat- 
ment, althougli  something  may  be  accom})lished,  in  some  cases,  in  the 
way  of  checking  their  extension.  The  degenerative  clianges  in  the 
cord  arc  probably  not  influenced  by  specific  treatment,  but  symptoms 
due  to  coincident  meningeal  or  vascular  disease  may  be  greatly 
improved. 

It  may  be  said  that  in  the  majority  of  cases  of  syphilis  of  the  cord 
all  that  can  be  expe(;ted  is  more  or  less  im])r()vement.  Although  life 
mav  be  prolonged  ten  f)r  fifteen  years  in  spite  of  a  considerable  degree 
of  para])legia,  the  morbid  jirocess  does  in  the  end  shorten  life.  Kven 
in  the  mildest  cases,  where  the  sym])toms  apparently  disa})pear  wholly, 
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it  is  doubtful  if  the  bloodvessels  of  the  cord  are  ever  rid  completely  of 
the  damage  done  by  the  syphilitic  poison,  and  it  is  not  uncommon 
for  relapses  to  occur  even  when  treatment  is  conscientiously  continued. 
In  patients  whose  digestive  and  nutritive  processes  are  chronically 
and  markedly  deranged  or  who  are  cachectic  the  influence  of  treat- 
ment is  likely  to  be  much  less  favorable  than  in  patients  who  are  in 
comparatively  good  health  at  the  time  of  onset  of  the  spinal-cord 
lesions. 

Treatment. — In  every  case  of  syphilitic  disease  of  the  spinal  cord 
an  energetic  course  of  antisyphilitic  treatment  should  be  begun  without 
delay.  Unless  there  is  some  good  reason  to  the  contrary,  the  treatment 
should  be  "mixed" — that  is,  should  consist  in  the  use  of  both  mercury 
and  the  iodides.  In  the  purely  sclerotic  and  degenerative  lesions  of  the 
cord  little  or  nothing  is  to  be  expected  from  mixed  treatment  in  modi- 
fying these  processes,  and  it  is  better  to  use  the  iodides  alone ;  but  this 
class  of  cases  is  not  now  under  consideration. 

There  seems  to  be  little  doubt  that  the  use  of  inunctions  of  mercury 
is  more  efficacious  than  any  other  way  of  giving  this  drug.  The  ex- 
perience of  the  writer  strongly  favors  this  view.  About  one  drachm 
daily  of  the  blue  ointment  (or,  preferably,  of  the  oleate  of  mercury),^ 
should  be  rubbed  by  means  of  rubber  gloves  into  the  skin  of  the  inner 
side  of  the  thighs  and  sides  of  the  chest.  This  should  be  continued 
until  about  70  or  80  drachms  of  the  ointment  have  been  used.  At 
the  same  time  that  the  use  of  mercury  is  begun  iodide  of  potassium 
should  be  administered.  In  mild  cases,  where  the  loss  of  a  little  time 
will  do  no  harm,  the  initial  dose  should  be  20  or  30  grains  three  times 
daily,  in  Vichy  or  some  alkaline  water,  after  meals.  This  dose  should 
be  increased  gradually  (3-5  grains  daily)  to  the  point  where  treatment 
influences  the  symptoms  distinctly  or  where  the  dose  cannot  be  increased 
without  causing  marked  gastro-enteric  derangement.  Usually  the  dose 
attained  is  from  60  to  120  grains  three  times  daily.  If  the  symptoms 
are  urgent,  the  initial  dose  should  be  much  larger  (40-60  gr.  t.i.d.j,  and 
should  be  increased  rapidly  to  2  or  even  3  drachms  three  times  daily. 
It  is  sometimes  necessary  to  continue  these  large  doses  of  the  iodide 
many  weeks  before  there  is  any  effect  on  the  symptoms.  Then  a  point 
may  be  reached  where  the  symptoms  rapidly  improve,  often  at  a  time 
when  both  patient  and  physician  have  become  discouraged.  The  full 
doses  of  mercury  and  iodide  should  be  kept  up,  if  possible,  until  there 
is  no  longer  any  improvement.  Then  the  mercury  may  be  stopped  and 
the  iodide  gradually  reduced.  If  the  patient  holds  his  own,  treatment 
may  be  discontinued  for  two  or  three  months,  but  if  the  symptoms 
increase,  the  mixed  treatment  should  at  once  be  energetically  begun 
anew.  Even  if  the  patient  appears  to  be  wholly  rid  of  his  spinal- 
cord  symptoms,  a  course  of  treatment  like  that  outlined  above  and 
lasting  for  two  months  should  be  carried  into  effect  at  least  twice  every 
year  during  the  next  ten  years,  or,  preferably,  during  the  remainder  of 
the  patient's  life.  After  the  first  eighteen  months  or  two  years  the 
inunctions  of  mercury  may  be  stopped  if  the  symptoms  remain  station- 
ary, and  the  iodide   may  be  continued  by  itself.     If  the  stomach  is  at 

'  The  oleate  contains  10  per  cent,  of  mercury,  and  may  be  employed  in  the  same  amount 
as  the  bhie  ointment. 
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all  irritable,  the  sodium  iodide  may  be  substituted  for  the  potassium 
salt  in  the  same  dose.     It  is  apparently  equally  efficacious. 

In  most  cases  specific  treatment  seems  to  be  rendered  more  effica- 
cious by  the  coincident  use  of  hot  baths,  especially  sulphur  baths.  The 
Hot  Springs  of  Arkansas  and  the  Glenwood  Springs  of  Colorado  in 
this  country,  and  the  baths  of  Aix,  Neudorlf,  and  Nauheim  in  Europe, 
enjoy  the  best  reputation  for  such  cases.  Probably  all  cases  of  syphilis 
of  the  spinal  cord  are  benefited  by  the  judicious  use  of  such  baths, 
which  should  only  be  taken  under  the  supervision  of  a  competent 
physician. 

In  every  case  of  syphilis  of  the  spinal  cord  it  is  of  the  utmost  im- 
portance to  see  that  the  general  nutrition  is  well  maintained,^  and  the 
patient  should  be  especially  cautioned  against  exposure  to  cold,  injury, 
over-exertion,  and  sexual  excitement.  The  writer  believes  that  all 
sexual  excitement  is  dangerous  in  syphilis  of  the  spinal  cord,  even  in 
cases  that  have  almost  wholly  recovered.  Marriage  should  be  inter- 
dicted until  the  symptoms  have  been  slight  and  quiescent  for  at  least  a 
year. 

In  spastic  cases  in  the  chronic  stage  moderate  walking  should  be 
encouraged.  In  long-standing  cases  the  actual  cautery  along  the  spine 
may  do  some  good.  Massage  should  always  be  used,  in  conjunction 
with  hot  baths,  to  help  in  overcoming  spastic  conditions  and  contractures. 
Tenotomy  may  be  employed  to  advantage  if  permanent  and  considerable 
contractures  are  present. 


TUMORS  OF  THE   SPINAL  CORD. 

Definition. — The  present  section  deals  with  tumors  of  the  spinal 
cord  in  the  clinical  rather  than  the  pathological  sense,  for  it  includes 
tumors  which  are  not  neoplasms  (as  massive  tubercle  and  syphiloma), 
and  necessarily  makes  reference  to  tumors  Avhich  originate  not  in  the 
spinal  cord,  but  outside  of  it  and  its  membranes.  It  also  includes  the 
tumors  of  the  cauda  equina. 

Both  on  clinical  and  pathological  grounds  it  is  important  to  consider 
separately — 

(1)  Extradural  tumors,  which  originate  from  the  outer  surface  of 
the  dura,  from  the  vertebrae,  or  from  structures  lyiug  between  the  ver- 
tebrae and  the  dura. 

(2)  Intradural  meningeal  tumors,  originating  from  the  inner  surface 
of  the  dura  or  from  the  pia-arachnoid,  and  growing  in  immediate  con- 
nection with  these  membranes. 

(3)  Intramedullary  tumors  or  tumors  originating  within  the  sub- 
stance of  the  s])inal  cord. 

In  many  respects  the  first  and  second  classes  of  tumors  of  the  spinal 

'The  improvement  which  occurs  in  some  dohililated  patients  botli  as  regards  power 
in  tlie  locally  aflectcd  jiarts  and  as  regards  the  dissipation  of  a  cachectic  ap))carance,  is 
often  rapid  and  striking  where  a  change  is  made  to  improved  hygienic  conditions  and 
more  aljnndant  and  better  food. 
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cord  are  much  alike  in  sjaiiptomatology  and  prognosis,  but  the  number 
of  carefully  observed  cases  is  not  }'et  sufficiently  great  to  enable  us  to 
generally  distinguish  these  classes  in  practice.  It  is  desirable,  how- 
ever, that  an  attempt  should  be  made  to  describe  the  differences  which 
actually  exist  between  these  classes  of  cases,  even  though  the  under- 
taking be  only  partially  successful. 

Etiology. — The  data  for  a  statistical  study  of  the  jDeriod  of  onset, 
the  sexual  incidence,  the  influence  of  trauma,  etc.  in  the  case  of  the 
different  tumors  of  the  spinal  cord  are  far  too  meagre  at  present  to 
warrant  definitive  conclusions.  Of  extradural  tumors,  lipomata  occur 
in  early  life,  carcinomata  late  in  life.  Of  intradural  meningeal  tumors, 
lipomata  are  congenital,  myxomata  belong  to  middle  life,  and  syphil- 
omata  to  early  adult  life  especially.  Of  intramedullary  tumors,  the 
gliomata  are  apt  to  occur  before  maturity,  and  the  massive  tubercles, 
though  occurring  occasionally  in  childhood  and  in  advanced  life,  develop 
more  often  between  the  fifteenth  and  thirty-fifth  years.  Taking  the 
tumors  of  the  spinal  cord  as  a  class,  there  appears  to  be  a  slight  pre- 
ponderance in  the  case  of  the  male  sex. 

If  we  exclude  the  infective  granulomata  (tubercle  and  syphiloma) 
and  the  parasitic  tumors,  it  must  be  said  that  we  do  not  know  any  more 
about  the  conditions  that  favor  the  growth  of  neoplasms  in  the  spinal 
<3ord  than  of  those  located  elsewhere.  A  history  of  trauma  certainly 
precedes  the  development  of  a  considerable  number  of  tumors.  It  is 
possible  that  in  some  cases  it  hastens  the  development  of  a  tumor  which 
already  exists,  and  it  is  practically  certain  that  in  some  instances  where 
the  tumor  has  been  attributed  to  the  influence  of  an  injury  to  the  spine 
the  growth  was  present  before  the  date  of  its  infliction.  Any  con- 
siderable meningeal  hemorrhage  of  traumatic  origin  is  liable  to  give 
rise  to  cyst-formation,  which  is  sometimes  mistaken  for  a  new  growth. 
In  a  number  of  cases  of  tumor  the  first  symptoms  have  come  on  soon 
after  exposure  to  cold  and  wet.  There  is  of  course  no  reason  to  think 
that  such  exposure  ever  exerts  an  influence  in  the  production  of  the 
growth,  but  it  is  not  unlikely  that  it  may  excite  secondary  changes  in 
nervous  structures  which  have  been  previously  damaged  by  the  growth, 
and  thus  sometimes  determine  the  first  pronounced  symptoms.  In  a 
considerable  number  of  cases  the  first  evidences  of  tumor  have  appeared 
during  or  soon  after  pregnancy,  but  the  meaning  of  this  fact  is  doubtful. 

Tumors  of  the  spinal  cord  are  exceedingly  rare.  The  number  of 
published  cases  is  probably  still  under  140.  The  number  of  reported 
cases  of  syringomyelia'  is  already  considerably  in  excess  of  the  number 
of  spinal-cord  tumors,  although  the  former  condition  has  only  recently 
been  recognized.  Brain  tumors  are  probably  about  forty  times  as  fre- 
quent as  tumors  of  the  cord.^ 

Pathology. — As  already  stated,  tumors  which  affect  the  spinal 
cord  may  be  extradural  or  intradural  and  meningeal  or  medullary.  Of 
130  cases  of  tumors  collected  by  Lloyd,  37  were  located  outside  the 
dura,  19  lay  between  the  dura  and  cord,  11  lay  outside  the  cord,  but 

^  Schlesinger  analyzed  200  cases. 

'•^  Bruns  observed  2  cases  of  spinal-cord  tumors  among  3500  cases  of  nervous  and 
mental  disease  and  70  cases  of  cerebral  tumor. 
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their  exact  position  was  not  known,  19  were  located  within  the  sub- 
stance of  the  cord,  and  in  14  the  location  Avas  doubtful. 

The  extradural  tumors  which  may  damage  the  spinal  cord  or  its 
nerve  roots  are  lipomata,  which  originate  from  the  normal  extradural 
fat,  echinococci,  sarcomata,  adeno-sarcomata,  cavernous  angiomata,  car- 
cinomata  and  sarcomata  springing  from  the  vertebrae  (especially  their 
bodies),  and  vertebral  exostoses,  which  may  be  multiple.  The  varieties 
which  originate  in  the  vertebrae  are  not  exceedingly  rare  ;  other  varieties 
are  very  exceptional.  Vertebral  carcinoma  is  almost  always  secondary, 
usually  to  carcinoma  of  the  mamma,  but  sometimes  to  cancerous  disease 
of  the  stomach  or  uterus.  It  is  said  to  be  occasionally  primary 
(Gowers).  It  is  not  uncommon  for  a  carcinoma  of  the  vertebrae  to  infil- 
trate the  extradural  fat  and  to  surround  the  dura  for  a  considerable  ver- 
tical extent.  Rarely  the  dura  is  ruptured.  Sarcomas  and  osteosar- 
comas are  especially  liable  to  implicate  the  sacrum  and  may  compress 
the  Cauda  equina.  The  vertebral  tumors  are  very  apt  to  compress  the 
nerve  roots  in  the  intervertebral  foramina  before  compressing  the  spinal 
cord.  The  extradural  tumors  are  almost  always  single,  and  seldom 
attain  great  size  unless  located  in  the  region  of  the  cauda  equina. 

The  intradural  meningeal  tumors  are  chiefly  fibromata,  syphilomata, 
myxomata,  and  sarcomata.  More  rarely  echinococcus  or  cysticercus 
cysts  have  been  found,  and  lipomata,  sometimes  containing  muscle 
fibres,  myxomata,  and  myxo-fibromata,  have  been  observed.  Neuromata 
and  myxo-fibromata  sometimes  develop  on  the  nerve  roots  and  may 
compress  the  cord.  The  syphilitic  tumors  of  the  cord  almost  invariably 
have  their  origin  from  the  pia,  but  occasionally  start  from  the  dura. 
Like  syphilitic  tumors  of  the  brain,  tliey  are  far  less  common  than  is 
generally  supposed  if  we  use  the  word  in  its  restricted  and  proper  sense 
(see  Syphilis  of  the  Spinal  Cord,  p.  238).  The  mass  is  apt  to  develop  at  a 
point  where  the  chief  vessels  enter  the  cord.  The  inflammatory  tumor 
usually  both  invades  and  compresses  the  cord  substance.  Usually  one  side 
is  involved  before  the  other,  but  occasionally  the  mass  is  symmetrically 
located.  Such  tumors  are  sometimes  rapid  in  growth,  but  their  progress 
is  apt  not  to  be  gradual.  The  intradural  sarcomas  usually  do  not  begin 
in  the  membranes,  but  extend  to  them  from  other  parts  (vertebrae, 
lung).  They  compress  or  invade  the  cord,  usually  unilaterally  at  first. 
The  rapidity  of  their  growth  depends  on  the  nature  of  the  cell  elements 
of  wliich  they  are  composed,  the  round-cell  sarcomas  often  growing  with 
great  ra])idity.     Occasionally  sarcomata  are  multiple.^ 

Tiie  medullary  tumors  are  few  in  kind.  Tliey  are  the  massive 
tubercles  or  tubercular  tumors,  the  gliomata  and  perhaps  certain  sarcom- 
ata. Occasionally  an  echinococcus  cyst  is  found.  As  a  class  the 
medullary  tumors  are  distinguished  by  the  fact  that  they  either  develop 
symmetrically  from  the  beginning,  or,  if  they  begin  unilaterally  (as  in 
the  case  of  massive  tubercle),  they  soon  extend  to  the  other  half  of  the 
cord.  They  also  tend  to  develop  with  greater  rapidity  than  intradural 
meningeal  tumors,  and  cause  pronounced  medullary  symptoms  at  an 
earlier  period. 

The  massive  tubercles  of  the  sj)inal  cord  are  almost  always  solitary. 
They  are  always  secondary  to  tuberculosis  in  some  other  i>art,  generally 

'  Of  28  cases  of  ecliiiiooocfiis  cyst  in  tlio  spinal  ciuiiil,  23  wore  extradural  (Houqiies). 
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the  lung,  occasionally  the  spine.  Sometimes  the  extension  of  the 
inflammation  can  be  clearly  traced  from  the  outer  surface  of  the  dura  to 
the  gray  substance  of  the  cord,  Avhich  is  the  normal  starting-point  for 
the  growth  of  the  tubercle,  prol)ably  because  it  affords  a  better  nutritive 
medium  for  the  tubercle  bacilli  deposited  from  the  blood  stream. 
Tubercular  growths  are  rarely  larger  than  half  an  inch  in  diameter,  are 
irregularly  spheroidal  in  shape,  and  are  seldom  larger  vertically  than 
transversely.  Like  syphilomata,  they  are  rather  more  often  found  in 
the  dorsal  region  than  elsewhere.  They  are  much  more  common  than 
true  gummata  of  the  cord. 

Of  almost  equal  importance  with  the  solitary  tubercles  of  the  cord  are 
the  gliomata.  These  tumors  spring  from  the  glia  cells  about  the  central 
canal  of  the  spinal  cord  and  grow  toward  the  periphery  (see  Syringo- 
myelia, p.  268).  They  show  preference  for  the  gray  substance,  but  after 
a  time  extend  to  the  white  substance.  They  often  invade  and  compress 
the  nerve  elements  without  at  first  destroying  them.  Their  growth  is 
rapid,  and  they  generally  invade  the  cord  symmetrically.  Probably 
the  cervical  region  suffers  more  often  than  any  other.  In  time  the 
entire  diameter  of  the  cord  is  implicated,  and  the  cord  becomes  con- 
siderably increased  in  size.  Usually  gliomata  are  ovoidal  or  spheroidal 
in  shape,  and  involve  only  a  small  part  of  the  length  of  the  cord  (one 
or  two  inches),  but  occasionally  they  implicate  a  considerable  part  of  its 
vertical  extent.  When  this  happens  the  process  is  designated  glioma- 
tosis  of  the  cord.  Most  sarcomas  that  damage  the  spinal  cord  spring 
from  parts  external  to  the  cord  and  not  from  the  cord  itself,  but  it  is 
possible  that  a  sarcoma  sometimes  originates  in  the  mesoblastic  tissue 
which  during  development  has  been  carried  into  the  cord  with  the 
1^1  ood vessels.  It  is  the  belief  of  the  writer  that  most  if  not  all  of  the 
tumors  classed  as  gliosarcomata  are  in  reality  gliomata,  certain  cells  of 
which  may  be  indistinguishable  from  cells  of  the  connective-tissue  type. 
Gliomata  may  be  highly  vascular,  and  are  sometimes  the  seat  of  hemor- 
rhage. 

The  Cauda  equina  is  not  rarely  damaged  by  a  tumor  growing  from 
the  bones  or  from  the  membranes.  Sarcomas,  osteosarcomas,  fibrosar- 
comas, fibromas,  and  angiomas  have  been  observed.  Occasionally  the 
Cauda  equina  has  been  damaged  by  extensive  tubercular  or  syphilitic 
inflammation.  Tumors  in  this  locality  are  often  very  large,  as  they 
have  ample  space  in  which  to  develop.  The  nerves  of  the  cauda  may 
be  very  unevenly  implicated. 

The  degree  of  pressure  Avhich  a  tumor  exerts  on  the  cord  is  of  course 
dependent  on  its  size  and  consistence,  and  is  largely  influenced  by  its 
situation.  Tumors  outside  the  dura  exert  far  less  pressure  than  growths 
inside  it  of  the  same  size  and  consistence.  A  soft  extradural  tumor 
may  grow  very  large  without  doing  the  cord  much  or  any  damage, 
whilst  a  small  hard  intradural  tiniior  may  seriously  compress  the  cord. 
When  the  cord  is  compressed  from  without,  it  is  indented  or  flattened, 
and  may  be  considerably  narrowed  and  softened.  In  the  dorsal  region 
the  cord  may  be  narrowed  to  the  diameter  of  a  quill  and  still  retain 
considerable  functional  activity.  Softening  of  the  cord  is  due  to  inflam- 
mation. In  tumors  within  the  cord  adjacent  inflammation  and  softening 
•are  often  absent,  but  there  may  be  limited  or  extensive  softening  below^ 
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or  above  the  tumor.  It  is  important  to  remember  that  the  regenerative 
power  of  the  cord  elements  is  extremely  limited.  It  is  doubtful  whether 
there  is  any  effective  regeneration,  even  in  the  white  substance,  if  it  has 
once  undergone  degeneration.  In  the  cauda  equina  extensive  regenera- 
tion is  possible,  and  renders  the  outlook  much  better  than  in  the  case  of 
damage  to  the  cord.  Secondary  degenerations,  ascending  and  descend- 
ing, are  common  in  all  forms  of  intradural  tumors  (except  perhaps 
glioma),  and  in  extradural  growths  which  exert  much  pressure.  These 
degenerations  are  frequently  slighter  than  one  would  expect  from  the 
degree  of  apparent  damage  to  the  nerve  elements. 

The  central  canal  is  often  obliterated  by  pressure,  and  may  be  mode- 
rately dilated  above  the  level  of  the  tumor.  In  gliomatosis  or  rapid 
gliosis  of  the  cord  a  considerable  cavity  may  be  formed  in  the  cord  (see 
Syringomyelia,  p.'  268). 

Medullary  tumors  are  apt  to  set  up  local  adhesive  meningitis  when 
they  reach  the  periphery  of  the  cord,  and  adhesions  between  the  dura 
and  pia  are  apt  to  occur  in  tumors  originating  from  either  membrane. 

Symptoms. — Extradural  Tumors. — As  the  symptoms  depend  on  slow 
compression  of  the  nerve  roots  and  of  the  cord,  often  with  evidence  of 
vertebral  disease,  it  is  not  surprising  that  they  resemble  the  symptoms 
of  tubercular  disease  of  the  vertebra?,  which  is  by  far  the  commonest 
cause  of  extradural  compression  of  the  cord.  When  the  bones  are 
involved  the  symptoms  are  local  pain,  often  increased  by  coughing  or 
sneezing,  rigidity  of  the  spine,  irregularity  of  tlie  spines,  and  local  ten- 
derness, severe  and  prolonged  neuralgic  pains  (usually  bilateral)  at  the 
level  of  the  tumor,  which  are  increased  by  movement,  local  hyperes- 
thesia, and  after  a  time  spasm  of  local  muscle  groups,  and  perhaps  local 
(one-sided  or  bilateral)  paralysis  and  Avasting.  When  the  cord  is  com- 
pressed in  the  dorsal  region  a  well-marked  paraplegia  develops  with 
exaggerated  knee  jerks  and  ankle  clonus.  The  severe  pain  may  continue 
notwithstanding  the  fact  that  the  parts  below  the  compression  of  the 
cord  are  ansesthetic.  This  combination  of  anaesthesia  or  paraplegia 
with  root  pains  is  known  as  anaesthesia  or  paraplegia  dolorosa,  and  is 
particularly  suggestive  of  malignant  vertebral  disease.  Very  rarely 
tlie  -cord  is  unilaterally  compressed,  Math  resulting  Brown-Sequard 
paralysis.  This  occasionally  occurs  also  in  Pott's  disease.  Occasionally 
an  extradural  tumor  (unconnected  with  the  vertebrae)  runs  an  almost 
painless  course. 

In  the  cases  of  extradural  tumor  in  which  the  vertebrae  are  not 
diseased  the  symptoms  are  like  those  of  meningeal  intradural  tumors, 
except  that  tlio  cord  symptoms  usually  follow  more  slowly  after  the 
the  root  symptoms  (pain  and  rigidity),  and  that  wlien  the  cord  is  com- 
pressed both  halves  suffer  almost  equally  from  the  first.  Extradural 
cervical  echinococcus  cysts  have  been  known  to  cause  laryngeal  crises 
like  those  of  tabes  (Hirt,  Gerhardt). 

3Ieningeal  Intradural  Tumors  and  Medullary  Tumors. — Although 
there  arc  im])ortant  diffc^rences  between  the  symptoms  of  meningeal 
intradural  tumors  and  the  symptoms  of  tinnors  springing  from  the 
cord  its(!lf,  the  reseml)lances  in  the  sym])t()ms  are  nu)re  striking  than 
the  differences,  and  it  is  desirable  to  consider  the  sym])toms  of  these 
two  groups  of  tumors  jointly  before  describing  them  separately. 
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The  first  symptoms  of  intradural  as  of  extradural  tumors  are  almost 
invariably  irritative  in  character.  In  most  instances  pain  is  the  first 
symptom,  and  is  obtrusive  throughout  the  course  of  the  disease.  The 
pain  is  usually  one-sided  at  first,  and  may  remain  so  for  many  months, 
but  it  is  sometimes  bilateral  from  the  start.  It  is  an  important  fact 
(first  emphasized  by  Starr)  that  the  pain  seldom  or  never  remains  uni- 
lateral at  a  time  when  marked  paraplegia  has  developed.  The  location 
of  the  pain  usually  corresponds  to  the  termination  of  the  nerve  root 
which  is  first  subjected  to  compression.  As  a  large  proportion  of  tumors 
affect  the  dorsal  region  of  the  cord,  it  is  not  surprising  that  the  pain 
has  been  often  referred  to  the  trunk  (chest,  epigastrium,  abdomen).  In 
addition  to  pain  in  the  parts  at  the  level  of  the  tumor,  there  is  fre- 
quently less  severe  pain  in  the  parts  below  (as  in  the  feet) ;  but  pain 
is  very  seldom  referred  to  parts  above  the  level  of  the  growth.  The 
pain  is  usually  neuralgic  in  character,  and  is  described  as  burning, 
darting,  or  shooting.  In  most  cases  the  pain  is  severe  at  times,  and  in 
some  it  is  excruciating.  Many  patients  are  never  free  from  pain,  a 
dull  aching  pain  alternating  with  acute  exacerbations.  Tenderness  of 
the  nerves  in  which  the  pain  is  felt  appears  to  be  an  exceedingly  rare 
occurrence — a  point  of  some  diagnostic  importance.  As  a  rule,  spon- 
taneous pain  is  not  felt  in  the  spine  itself,  but  it  is  not  uncommon  for 
pain  to  be  referred  to  the  vertebral  column  when  the  spine  is  flexed 
or  rotated.  When  spontaneous  pain  occurs  it  is  commonly  located  one 
or  two  inches  below  the  seat  of  the  tumor  (Starr).  The  spine  may  be 
tender  to  pressure  or  to  percussion  when  there  is  no  spontaneous  ver- 
tebral pain,  but  this  symptom  is  much  less  common  than  in  extradural 
tumors.  There  are  some  exceptions  to  the  rule  that  pain  is  a  prominent 
symptom  of  intradural  tumor,  which  will  be  referred  to  elsewhere. 
Numbness,  tingling,  and  formication  may  accompany  pain  or  develop 
in  the  intervals  between  the  paroxysms.  They  are  additional  evidence 
of  slight  damage  to  sensory  nerve  elements.  Hyperalgesia  of  the  skin, 
especially  at  the  upper  level  of  the  tumor,  often  develops  early  when 
pain  is  severe.  There  is  often  some  rigidity  of  the  muscles  at  the  level 
of  the  tumor,  before  the  development  of  the  rigidity  below  the  level 
of  the  tumor,  which  is  dependent  on  compression  of  the  cord.  This  i& 
seen  oftenest  in  the  cervical  region. 

The  irritative  symptoms  mentioned  above  do  not  long  precede  the 
development  of  symptoms  due  to  destruction  or  compression  of  nerve 
elements,  especially  those  of  the  spinal  cord.  These  symptoms  are 
paralysis  and  increased  reflex  action  in  the  parts  below  the  level  of  the 
lesion,  loss  of  sensibility,  and,  in  some  cases,  loss  of  reflex  action  in 
parts  which  were  at  first  the  seat  of  excessive  reflex  action. 

Loss  of  power,  gradual  in  development,  occurs  at  some  period  in 
almost  every  case  of  intradural  tumor.  The  paralysis  very  often,  per- 
haps generally,  begins  in  one  arm  or  in  one  leg,  or  in  the  arm  and  leg 
of  one  side,  before  becoming  paraplegic  in  distribution.  In  some  cases 
the  paralysis  remains  unilateral  throughout  the  course  of  the  disease. 
Frequently  the  paralysis  is  paraplegic  in  type  from  the  beginning,  and 
the  two  sides  may  be  almost  equally  affected  throughout.  This  occurs 
especially  in  the  tumors  which  spring  from  the  locality  of  the  central 
canal  and  in  those  that  lie  in  the  anterior  or  posterior  median  fissure. 
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All  four  extremities  may  be  paralyzed  by  a  cervical  tumor.  In  such  a 
case  either  the  legs  or  arms  may  be  first  affected  or  all  the  limbs  may 
suffer  simultaneously.  The  extension  of  the  paralysis  is  slow,  as  a 
rule,  and  is  directly  related  to  the  rapidity  with  wliich  the  growth 
compresses  or  destroys  the  elements  of  the  cord.  But  it  sometimes 
happens  that  there  is  a  considerable  increase  in  the  paralysis  in  the 
course  of  a  few  days.  This  depends  not  on  the  tumor  directly,  but  on 
the  adjacent  myelitis  which  it  excites.  Hence  when  the  myelitis  subsides 
the  paralysis  may  decrease,  and  this  may  be  mistaken  for  evidence  of 
retrogression  in  the  tumor.  The  loss  of  power  due  to  the  advance 
of  the  tumor  is  progressive,  and  seldom  undergoes  even  temporary 
decrease.  Anaesthesia  of  the  skin  is  usually  associated  with  loss  of 
power,  but  is  not  usually  marked  until  the  paralysis  is  advanced.  The 
loss  of  sensibility,  which  relates  to  tactile,  pain,  and  temperature  sensa- 
tions, corresponds  roughly  to  the  motor  paralysis,  but  it  is  important  to 
note  that  the  sensory  loss  frequently  does  not  extend  so  high  at  first  as 
it  does  at  a  later  period,  when  the  damaged  segments  are  almost  Avholly 
destroyed.  Ataxia  is  a  rare  symptom.  It  has  been  caused  by  implica- 
tion of  the  posterior  nerve  roots  by  multiple  tumors  and  by  growths 
implicating  the  posterior  columns  of  the  cord.  The  condition  of  the 
reflexes  depends  mainly  on  the  locality  of  the  tumor.  Early  in  the 
course  of  the  process,  before  paralysis  is  considerable,  the  reflexes  cor- 
responding to  the  level  of  the  tumor  are  lost  on  one  or  both  sides, 
according  to  the  tumor's  position.  When  the  lesion  is  above  the  lum- 
bar enlargement  the  reflexes  are  increased  in  the  parts  below  (skin 
reflexes  and  knee  jerks  exaggerated,  ankle  clonus  present).  Tonic 
spasm  develops  in  the  legs  as  the  result  of  secondary  degeneration  of 
the  pyramidal  tracts.  Contractures  of  the  legs,  often  extreme,  may  be 
associated  with  the  tonic  spasm.  But,  though  excess  of  reflex  action 
below  the  tumor  is  the  rule,  there  are  two  exceptions :  First,  a  descend- 
ing myelitis  may  extend  downward  and  cause  loss  of  reflexes  by  in- 
vading the  lumbar  enlargement ;  and,  secondly,  it  sometimes  happens 
that  an  active  myelitis  which  stops  short  of  the  lumbar  region  inhibits 
the  reflexes  of  the  jDarts  below  by  a  mechanism  but  imperfectly  un- 
derstood, and  causes  an  atonic  instead  of  a  tonic  paralysis.  The  sphinc- 
teric  reflexes  correspond  in  a  general  way  with  the  lumbar  reflexes ; 
they  are  destroyed  when  the  tumor  occupies  the  lumbar  enlargement. 
Muscular  atrophy  and  R.  D.  are  confined  to  muscles  that  correspond  to 
the  level  of  the  tumor.  Vasomotor  disturbances,  such  as  cedema,  alter- 
ations in  the  circulation  and  temperature,  etc.,  are  often  early  and  marked 
manifestatious  at  the  level  of  the  irritated  nerve  roots.  Bedsores  are 
prevented  with  difliculty  in  the  late  stage  of  tumor.  The  temperature 
of  the  body  is  usually  normal.  In  tubercular  tumors  there  is  com- 
monly fever  due  to  the  tubercular  process  to  Avhich  the  mass  in  the 
cord  is  secondary.  In  the  late  stage,  Avhcn  there  is  considerable  ex- 
haustion, there  may  be  fever  from  hypostatic  congestion  of  the  lungs 
or  from  infection  from  bedsores.  There  are  also  cases  where  fever 
a]))wars  to  be  caused  by  the  progress  of  the  tumor.  Tlie  writer  lias 
noted  uiodcrate  continuous  fever  in  cervical  sarcoma,  and  high  fever  in 
ra])id  gliosis  of  tlie  cervical  cord. 

In  tumors  occupying  tlie  cervical   region  of  the  cord  rigidity  of  the 
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neck  muscles  is  usually  marked,  aiid  tlie  arms  are  the  seat  of  pain, 
paralysis,  wasting,  etc. ;  the  legs  are  the  seat  of  excessive  reflex  action, 
crossed  anaesthesia  with  hemiplegia  on  the  side  of  the  tumor,  and  Brown- 
Sequard's  paralysis  may  be  present^  (usually  in  partially  developed 
form  if  the  tumor  is  one-sided)  and  is  not  uncommon ;  the  pupil  may 
be  contracted  or  dilated  on  the  side  of  the  lesion,  and  the  palpebral 
opening  may  be  narrowed  and  the  eyeball  sunken.  If  the  tumor  be 
making  rapid  progress  in  the  substance  of  the  cord,  moderate  or  con- 
siderable fever  may  be  present.  Such  a  tumor  may  also  extend  upward 
and  involve  the  medulla,  with  resulting  dysphagia,  loss  of  diaphragm- 
atic breathing,  etc. 

Tumors  of  the  dorsal  region  often  produce  well-marked  signs  of 
unilateral  damage  to  the  cord,  followed  by  paraplegia  and  anaesthesia 
of  the  legs.  The  paralysis  often  involves  the  abdominal  muscles,  and 
the  anaesthesia  may  extend  up  the  abdomen  or  chest  to  a  height  which 
depends  on  the  level  and  transverse  extent  of  the  lesion  of  the  cord. 
Usually  there  is  severe  neuralgia  on  the  side  of  the  tumor.  Wasting 
of  intercostal  muscles  corresponding  to  the  damaged  segments  is  not 
appreciable,  but  in  tumors  of  the  lower  dorsal  cord  it  is  probable  that 
the  abdominal  muscles  sometimes  undergo  perceptible  wasting  and 
develop  the  R.  D.  As  with  tumors  anywhere  above  the  lumbar  enlarge- 
ment, the  reflexes  below  the  level  of  the  lesion  are  greatly  exaggerated, 
but  where  complete  transverse  destruction  of  the  cord  occurs  these 
reflexes  are  probably  always  ultimately  lost.  Early  in  the  disease  the 
patient  is  apt  to  experience  an  imperative  desire  to  empty  the  bladder ; 
if  he  delays,  the  bladder  empties  itself.  A  little  later,  before  the 
implicated  segments  are  wholly  destroyed,  there  is  intermittent 
incontinence ;  when  the  bladder  is  partly  filled  the  sphincter  relaxes 
spontaneously  and  the  detrusor  empties  the  bladder  by  gushes.  Then 
the  detrusor  grows  so  weak  that  it  cannot  empty  the  bladder,  and  a 
more  or  less  continuous  dribbling  from  the  full  bladder  sets  in — there  is 
overflow  incontinence.  In  total  transverse  lesions  above  the  lumbar 
enlargement  the  bladder  reflexes  may  be  wholly  lost.  Then  the  bladder 
is  never  full,  because  after  a  time  the  pressure  of  the  urine  overcomes 
what  little  elasticity  remains  in  the  sphincters ;  neither  is  it  ever  empty, 
because  the  tension  in  the  bladder  soon  becomes  so  low  that  it  cannot 
force  the  remaining  urine  past  the  sphincter.  In  this  condition  the 
urine  can  be  readily  expressed  by  the  hand.  Pyelitis  and  cystitis  are 
grave  dangers  in  this  stage  of  the  disease.  The  condition  of  the  rectum 
is,  generally  speaking,  similar  to  that  of  the  bladder.  There  is  obstinate 
priapism  in  all  tumors  above  the  lumbar  enlargement  which  markedly 
compress  or  invade  the  cord.  In  tumors  above  the  lumbar  enlargement 
there  is  little  liability  to  bedsores  so  long  as  the  sensibility  of  the  legs 
and  of  the  skin  over  the  sacrum  is  retained ;  when  this  is  lost,  bedsores 
occur  as  in  tumors  of  the  lumbar  enlargement. 

In  tiunors  of  the  lumbar  enlargement  the  tumor  may  at  first  involve 

'  In  35  cases  of  unilateral  compression  of  the  cord  the  symptoms  began  on  the  side  of 
the  tumor  in  23 ;  in  35  cases  of  unilateral  compression  of  the  cord  the  symptoms  prepon- 
derated on  the  side  of  the  tumor  in  8  ;  in  35  cases  of  unilateral  compression  of  the  cord 
the  symi)toms  were  unusually  tardy  in  passing  to  the  opposite  side  in  17  ;  in  35  cases  of 
unilateral  compression  of  the  cord  the  symptoms  were  typical  Brown-Sequard  paralysis 
in  3. 
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chiefly  either  the  himbar  or  the  sacral  segments  of  the  cord  ;  the  pre- 
cise distribution  of  paralysis  may  thus  yary  considerably  (see  Localiza- 
tion of  Functions  of  the  Spinal  Cord,  p.  80),  and  can  be  inferred  from  a 
kno^y ledge' of  the  functions  of  these  segments.  After  a  time  both  the 
lumbar  and  sacral  segments  suffer,  the  damage  to  the  former  usually 
preponderating.  The  knee  jerks  are  lost  early,  unless  the  tumor  is  con- 
fined to  the  sacral  segments  of  the  cord,  in  which  case  they  may  be 
preserved.  The  sphincters  of  the  bladder  and  rectum  are  wholly  para- 
lyzed and  relaxed.  There  is  also  complete  impotence.  In  women  with 
vascular  lumbar  tumors  exacerbations  of  the  symptoms  are  apt  to  occur 
at  menstrual  periods  (Guinon). 

Tumors  of  the  cauda  equina,  as  might  be  expected  from  the  fact 
that  the  nerve  roots  of  the  cauda  are  the  neural  representatives  of  the 
various  lumbar  and  sacral  segments,  present  symptoms  closely  resem- 
bling those  of  tumors  of  the  lumbar  enlargement.  There  are,  however, 
some  important  differences.  In  cauda-equina  tumors  the  symptoms 
almost  always  begin  in  the  region  involved  by  the  sacral  flexors  (per- 
ineal muscles  and  those  below  the  knee  chiefly  involved  ;  sensory  loss 
chiefly  over  sacrum,  about  anus  and  genitals,  down  back  of  thigh,  and 
on  outer  side  of  leg  and  foot),  the  nerves  of  which  lie  nearest  the 
median  line  and  show  a  special  susceptibility  to  suffer  in  all  forms  of 
damage  to  the  cauda  equina.  As  already  stated,  growths  which  damage 
the  lumbar  enlargement  generally  cause  early  and  extensive  paralysis 
and  atrophy  of  the  legs  and  thighs,  but  a  tumor  compressing  the  conns 
medullaris  may  produce  the  same  symptoms  in  the  region  innervated 
by  the  sacral  nerves  as  a  tumor  damaging  the  median  strands  of  the 
cauda.  On  the  other  hand,  a  tumor  of  the  cauda  may  occasionally 
damage  only  its  lateral  or  lumbar  roots,  and  thus  give  rise  to  symptoms 
of  the  type  generally  seen  when  the  lumbar  cord  itself  suffers.  In 
practice,  however,  if  symptoms  begin  in  the  lumbar  territory  and  are 
only  later  succeeded  by  sacral  symptoms,  or  if  lumbar  symptoms  dis- 
tinctly preponderate  over  sacral  symptoms,  this  is  to  be  regarded  as 
practically  excluding  a  lesion  of  the  cauda  equina.  Cauda  symptoms 
are  very  generally  bilateral  from  the  beginning,  but  frequently  they 
are  not  symmetrical,  though  bilateral.  In  the  rare  cases  where  a  cauda 
tumor  is  originally  strictly  one-sided  a  long  period  elapses  before  it 
gives  rise  to  bilateral  symptoms.  In  this  respect  such  a  tumor  difters 
markedly  from  the  tumors  of  the  lumbar  enlargement.  The  precise  dis- 
tribution of  the  anaesthesia  is  of  great  help  in  determining  which  nerves 
of  the  cauda  or  segments  of  the  cord  are  involved.  There  is  usually 
present  some  variety  of  the  saddle-shaped  area  of  anaesthesia  on  the 
buttocks  (see  Localization  of  the  Functions  of  the  Spinal  Cord,  p.  98), 
with  or  without  implication  of  a  strip  of  skin  on  the  posterior  aspect 
of  the  tliigh  and  the  outer  side  of  the  leg  and  foot.  Severe  pain  in  the 
region  of  the  sacrum  is  a  common  symptom  of  tumors  of  the  cauda. 
The  afl'ected  muscles  (/.  e.  esjjecially  those  below  the  knee)  early  show 
marked  wasting  and  R.  D.  Sphincteric  troubles  are  of  the  same  nature 
as  those  seen  in  tumors  of  the  lumbar  erdargemcnt.  Bedsores  are  very 
liable  to  occur  early  and  to  grow  rapidly.  An  exceedingly  import- 
ant feature  of  most  cases  of  tiuuor  of  the  cauda  e(|uina  is  tenderness 
on  percussion  of  the  spine  below  the  second  lumbar  vertebra.     This 
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sign  has  great  diagnostic  significance  when  taken  in  connection  with 
symptoms  indicating  a  tumor  of  the  cauda,  and  practically  fixes  the 
diagnosis.  In  the  case  of  certain  tumors  (osteosarcoma,  sarcoma) 
springing  from  the  sacrum,  the  tumor,  though  not  noticeable  externally, 
may  be  felt  by  the  rectum. 

Multiple  tumors  of  the  spinal  cord  are  apt  to  give  rise  to  exceed- 
ingly complex  symptoms.  It  may  occasionally  happen  that  the  exist- 
ence of  two  tumors  is  indicated  by  the  successive  development  of 
similar  focal  symptoms  at  different  levels  of  the  cord.  If  there  are 
many  tumors,  the  smaller  ones  may  not  give  rise  to  recognizal)le  symp- 
toms. If  a  brain  tumor  coexists  with  a  tumor  of  the  cord,  the  symp- 
toms of  the  latter  are  usually  overshadowed  by  those  of  the  former, 
but  the  writer  has  known  the  reverse  to  happen  in  the  case  of  tuber- 
cular tumors.  The  presence  of  multiple  growths  on  the  posterior 
nerve  roots  has  been  known  to  produce  the  characteristic  symptoms  of 
locomotor  ataxia. 

There  are  peculiarities  in  the  symptoms  and  course  of  certain 
tumors  which  require  special  mention. 

In  massive  tubercle  of  the  spinal  cord  irritative  symptoms  are 
usually  rather  less  pronounced  than  in  other  forms  of  tumor,  and  the 
indications  of  a  destructive  lesion  of  the  spinal  cord  preponderate  dur- 
ing the  whole  course  of  the  disease.  Usually  the  symptoms  have  pro- 
gressed rapidly  between  their  commencement  and  the  time  at  which 
they  have  attained  a  marked  degree  of  intensity,  and  in  most  instances 
the  duration  of  the  disease  has  been  little  more  than  two  months.  As 
a  rule,  there  is  a  short  stage  in  which  the  symptoms  are  wholly  or 
mainly  unilateral. 

In  cases  of  rapid  gliosis  or  gliomatosis  of  the  spinal  cord  (see  Syringo- 
myelia, p.  268)  the  symptoms  may  bear  some  resemblance  to  syringo- 
myelia in  respect  to  the  sensory  symptoms  that  are  present.  As  a  rule, 
they  give  rise  to  the  clinical  picture  of  subacute  transverse  dorsal  mye- 
litis or  spastic  paraplegia  with  hypersesthesia  or  anaesthesia.  They  do 
not  often  cause  Brown-Sequard's  paralysis,  their  course  is  much  more 
rapid  than  that  of  syringomyelia  (one  to  three  years),  and  they  are  sub- 
ject to  considerable  fluctuations  in  their  symptoms.  In  young  children 
they  have  sometimes  given  rise  to  symptoms  closely  resembling  Pott's 
disease.  When  located  chiefly  in  the  cervical  region,  as  is  apt  to  be  the 
case,  these  new  growths  may  be  associated  with  a  considerable  continuous 
rise  in  temperature.  The  vertebrae  over  the  tumor  may  be  tender  to 
pressure  and  rigid,  and  there  is  sometimes  slight  kyphosis.  Dissociated 
anaesthesia  is  rare.  Toward  the  end  of  the  disease  irritative  symptoms 
may  be  prominent,  but  the  severe  pain  so  typical  of  spinal  tumor  is 
usually  absent. 

There  are  no  constant  and  absolutely  characteristic  features  of  extra- 
dural tumors  as  distinguished  from  those  which  develop  intradurally 
from  the  meninges  or  from  the  cord.  Extradural  tumors  are  apt  to 
cause  pain  a  long  time  before  cord  symptoms  arise,  and  when  these  arise 
they  are  apt  to  be  bilateral  from  the  beginning,  though  they  may  be 
more  pronounced  on  one  side  than  on  the  other.  Where  the  tumor 
springs  from  the  vertebrae  there  is  apt  to  be  vertebral  tenderness  and 
pain  on  movement  of  the  spine.     Where  the  tumor  springs  from  the 
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outer  surface  of  the  dura  these  symptoms  may  be  wholly  absent. 
There  are  no  constant  and  characteristic  symptoms  of  intradural  menin- 
geal tumors  as  distinguished  from  tumors  that  spring  from  the  cord, 
but  the  following  features  are  apt  to  distinguish  these  two  classes  of 
growths  :  The  intradural  meningeal  tumors  cause  relatively  severe  root 
symptoms  ;  cord  symptoms  begin  later,  are  more  limited  in  extent,  and 
are  more  liable  to  remain  unilateral,  whilst  spinal  pain,  local  tenderness, 
and  rigidity  are  relatively  more  common.  In  the  case  of  tumors  that 
spring  from  the  cord  itself  the  radiating  pains  due  to  irritation  of  the 
nerve  roots  are  commonly  absent  or  slight  in  degree  (with  the  important 
exception  of  growths  that  irritate  the  structures  of  the  posterior  horns); 
cord  symptoms  are  often  bilateral  and  even  symmetrical  from  the  first, 
or  if  unilateral  at  first  they  soon  become  bilateral.  Widespread  mus- 
cular atrophy  is  also  more  likely  to  occur,  but  not  much  diagnostic 
weight  can  be  attached  to  this  fact.  The  early  occurrence  of  extensive 
anaesthesia  is  a  symptom  of  medullary  tumors. 

DuRATiox. — The  duration  of  the  symptoms  of  tumors  of  the  spinal 
cord  is  sometimes  not  more  than  six  weeks  (as  in  some  tubercular 
tumors),  whilst  in  other  cases  it  may  be  many  years.  In  a  large  major- 
ity of  all  cases  (including  tumors  of  the  bones  which  damage  the  cord) 
the  symptoms  last  from  six  months  to  three  years,  the  average  period 
probably  being  not  far  from  one  year.  Death  occurs  earlier  in  medul- 
lary tumors  than  in  meningeal  intradural  tumors,  and  the  duration  of 
life  is  longest  in  extradural  growths.  When  the  symptoms  have  reached 
their  full  development  the  duration  of  life  may  be  only  a  few  weeks. 
The  cause  of  death  is  generally  some  direct  or  indirect  effect  of  the 
tumor  (pyelitis,  septicaemia,  damage  to  respiratory  centres).  ,  In  the  case 
of  massive  tubercle  death  may  be  due  to  general  tuberculosis  or  to  tuber- 
cular meningitis. 

Diagnosis. — The  diagnosis  of  the  existence  of  a  tumor  compressing 
or  invading  the  spinal  cord  must  generally  be  regarded  as  a  difficult 
task.  There  are  cases  in  which  the  indications  are  so  clear  and  un- 
equivocal that  the  diagnostic  difficulties  are  unimportant,  but,  as  a  rule, 
the  problem  is  one  which  requires  for  its  solution  the  most  careful  bal- 
ancing of  evidence  and  the  repeated  examination  of  tiie  patient.  It  is 
the  conviction  of  the  writer  that  a  large  proportion  of  the  tumors  of  the 
spinal  cord  which  come  under  medical  observation  are  not  recognized  as 
such,  and  that  when  the  diagnosis  of  a  tumor  of  the  spinal  cord  is  made, 
even  by  the  trained  specialist,  tliere  is  always  a  considerable  probability 
that  the  condition  will  prove  to  be  something  else  than  tumor.  But  the 
fact  tliat  tumors  may  occasionally  be  successfully  ronoved  by  o])cration 
gives  their  accurate  diagnosis  a  practical  importance  Avhich  they  for- 
merly lacked,  and  makes  their  recognition  worthy  of  the  most  pains- 
taking effijrts. 

The  evidence  of  the  presence  of  a  tumor  consists  in  the  signs  of  a 
slowly-growing  focal  lesion  which  both  irritates  and  compresses  the  cord 
or  the  cord  and  its  nerve  roots.  The  presence  of  severe  pain  at  the 
level  of  the  su])p()sed  growth  with  slowly  progressive  motor  and  sensory 
})aralysis  is  a  highly  suggestive  grouj)  of  symptoms.  The  presence  also 
of  rigidity  of  the  muscles  of  the  spine,  of  muscular  contractions  in  the 
limbs,  and  of  exaggerated  knee  jerks  and  ankle  cloiuis  renders  highly 
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probable  the  diagnosis  of  tumor  damaging  the  spinal  cord.  This  proba- 
bility becomes  a  practical  certainty  if  in  addition  to  the  symptoms  just 
mentioned  the  course  of  the  disease  is  observed  to  be  steadily  progressivcj 
and  the  symptoms  have  become  bilateral  after  being  for  a  time  one- 
sided. In  many  cases,  however,  this  typical  combination  of  symptoms 
does  not  exist,  and  the  diagnosis  of  tumor  becomes  a  matter  of  proba- 
bility, which  is  sometimes  high,  sometimes  low.  It  only  rarely  happens 
that  etiological  factors  aid  in  the  diagnosis.  The  presence  of  tubercu- 
losis in  another  part  of  the  body  or  of  sarcoma,  carcinoma,  echinococci, 
or  vertebral  exostoses  may  throw  light  not  only  on  the  question  of  the 
presence  of  a  tumor,  but  on  its  pathological  nature.  A  history  of  syphi- 
lis is  apt  to  mislead,  for  it  is  probably  present  almost  as  often  in  other 
forms  of  tumor  of  the  cord  as  in  syphiloma. 

Tumor  of  the  spinal  cord  is  apt  to  be  confounded  with  myelitis. 
The  distinction  is  based  on  the  following  facts  :  severe  pain  does  not 
occur  in  myelitis  uncomplicated  by  meningitis ;  if  there  be  meningo- 
myelitis,  the  pain  is  extensive  in  vertical  distribution  (and  not  limited 
chiefly  to  one  level  of  the  body,  as  in  tumor)  and  accompanied  by  hyper- 
esthesia. It  must  be  admitted  that  the  distinction  of  tumor  from  mye- 
litis may  be  impossible  in  some  cases  {e.  g.  some  carcinomas  of  the  cord). 
It  is  not  singular  that  this  should  be  the  case  when  a  tumor  causes  con- 
siderable adjacent  myelitis,  and  there  is  no  accurate  record  of  the  symp- 
toms caused  by  the  tumor  itself.  Cervical  hypertroj)hic  pachymeningitis 
may  cause  muscular  atrophy  of  the  arms  and  spastic  paralysis  in  the 
legs.  The  vertical  extent  of  the  focal  symptoms  is  greater  in  hypertro- 
phic pachymeningitis  than  in  any  form  of  tumor  except  central  gliosis 
of  the  cord.  In  the  latter  condition  pain  is  never  considerable,  and 
maybe  absent;  in  the  former  pain  is  usually  a  conspicuous  symptom 
throughout. 

In  the  early  stage  of  tumor  the  pains  are  often  interpreted  as  neur- 
algic. Their  persistence  should  suggest  something  more  than  a  func- 
tional condition.  It  is  probable  that  in  most  cases  of  tumor  the 
characteristic  tender  points  are  absent,  but  too  much  weight  must  not 
be  given  to  this  fact.  In  neuritis  the  affected  nerves  are  exceedingly 
tender  to  pressure  in  their  course.  In  tumor  this  tenderness  is  usually, 
perhaps  always,  absent  in  the  nerves  to  Avhich  the  pain  is  referred.  It 
mav  be  necessary  to  wait  a  considerable  time  before  the  diagnosis  of 
tumor  can  be  established,  but  some  of  the  evidences  of  organic  disease 
usually  appear  early,  and  at  least  establish  the  fact  that  the  condition 
is  not  merely  functional.  It  is  important  to  note  the  fact  that  the 
presence  of  the  organic  affection  may  favor  the  development  of  any 
functional  derangement  to  which  the  patient  may  be  disposed  ;  but  the 
presence  of  mental  symptoms  or  convulsions  or  the  signs  of  hysteria 
should  in  no  Avay  diminish  the  significance  of  the  signs  of  structural 
disease  which  have  been  noted.  In  the  case  of  tumors  of  the  cauda 
equina  pain  is  often  first  referred  to  the  sciatic  area.  The  pain  of 
sciatica  is,  however,  almost  always  one-sided ;  the  pain  of  tumor  soon 
becomes  bilateral. 

There  are  some  important  exceptions  to  the  rule  that  tumors  of  the 
spinal  cord  give  rise  to  pain.  In  central  gliosis  of  the  cord  the  glioma- 
tous  tumor  soon  destroys  the  paths  for  the  conduction  of  pain  which 
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lie  in  the  central  gray  substance;  when  this  has  happened  pain  may 
cease  to  be  an  important  symptom.  Some  tubercles  of  the  cord  growing 
from  the  anterior  horns  produce  little  or  no  pain  for  a  considerable 
period.  Soft,  fibrous  tumors  (either  extra-  or  intradural)  may  compress 
the  cord  without  causing  pain,  and  an  extradural  cheesy  nodule  has 
been  known  to  run  a  painless  course  (Bailey).  The  painless  course  of 
a  tumor  of  the  spinal  cord  seems  to  depend  less  on  the  position  of  the 
tumor  than  on  its  slow  growth  and  soft  consistence,  for  such  a  tumor 
has  been  known  to  compress  the  posterior  nerve  roots  and  cause  anaes- 
thesia without  previously  giving  rise  to  pain.  Notwithstanding  these 
exceptional  cases  of  painless  or  almost  painless  tumor,  severe  and  per- 
sistent pain  is  perhaps  the  most  characteristic  single  symptom  of  a 
growth  damaging  the  spinal  cord.  In  the  absence  of  this  symptom 
the  diagnosis  is  rendered  exceedingly  difficult,  and  is  often  impossible 
in  the  present  state  of  our  knowledge. 

In  view  of  the  possibility  of  removing  some  tumors  of  the  spinal 
cord  by  surgical  means,  it  is  of  the  utmost  importance  to  make  the 
diagnosis  of  the  tumor  as  early  as  possible,  for  delay  often  greatly 
reduces  the  chances  of  successful  operative  interference.  On  the  other 
hand,  it  is  a  serious  error  to  subject  a  patient  to  operation  and  find  that 
there  is  no  tumor.  Diagnostic  errors  will  continue  to  be  made,  and  it 
is  not  possible  at  present  to  promulgate  rules  the  observance  of  which 
will  prevent  such  errors ;  but  certain  dangers  should  be  pointed  out. 
A  diagnosis  of  tumor  is  always  risky  unless  unilateral  irritative  root 
symptoms  (pain,  spasm)  of  considerable  duration  (several  Aveeks  at  least) 
are  followed  by  symptoms  of  damage  to  the  cord  on  one  side,  by  exten- 
sion of  these  irritative  root  symptoms  to  the  opposite  side,  and  event- 
ually by  the  signs  of  damage  to  both  halves  of  the  cord.  This  is  of 
course  equivalent  to  saying  that  the  diagnosis  cannot  be  made  with 
reasonable  assurance  until  the  cord  itself  has  been  considerably  com- 
pressed or  damaged  on  both  sides.  If  severe  persistent  one-sided  pain 
is  followed  by  the  gradual  development  of  paraplegia,  this  combination 
of  symptoms  does  not  suffice  to  fix  the  diagnosis,  as  was  recently  shown 
(Pfeiffer's  case).  This  serves  to  emphasize  the  fact  that  in  a  large 
majority  of  cases  of  tumors  pain  is  rarely,  if  ever,  limited  to  one  side 
of  the  body  in  the  stage  when  paralysis  has  developed.  The  indications 
by  wliich  multijile  tumors  of  the  cord  may  sometimes  be  recognized 
have  been  already  mentioned. 

If  in  a  given  case  the  presence  of  a  tumor  damaging  the  spinal 
cord  seems  jirobable,  it  becomes  important  to  localize  it  as  accurately 
as  possible.  The  indications  which  help  to  distinguisli  from  one  another 
tumors  which  are  extradural,  intradural,  and  medullary  have  been 
sufficiently  referred   to  in  discussing  the  Symptoms  of  Tumor. ^     Tlie 

'  The  extradural  tumors  whicli  originate  from  the  vertebra^  (carcinoma,  sarcoma) 
liave  to  be  (listin<;i]ishefl  especially  from  tubercular  vertebral  disease,  and  this  is  always 
difficult  or  impossible  in  the  early  stage.  The  onset  of  the  signs  of  bone  disease  in  early 
life  sjjcaks  for  Pott's  disease,  but  it  is  an  important  fact  that  vertebral  tuberculosis  is  by 
no  means  a  rare  occurrence  in  advanced  life.  Kigns  of  tuberculosis  in  other  parts  of  the 
bod\'  are  a  very  important  aid  to  diagnosis,  but  their  absence  does  not  in  itself  much  in- 
fTease  the  ])rol)ability  of  malignant  disease.  Severe  and  lasting  root  ])ains  somewhat 
favor  malignant  discnse.  I'araplegia  of  rapid  onset  is  more  liai)lc  to  occur  in  malignant 
disease  than  in  Pott's.     The  discovery  of  a  tumor  mass  external  to  the  vertebral  column 
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diagnosis  of  the  relation  of  the  tumor  to  the  membranes  and  to  the  cord 
is  often  impossible  and  never  certain,  but  in  many  cases  a  correct 
opinion  may  be  formed. 

The  diagnosis  of  the  level  at  which  the  cord  is  being  damaged  by 
the  tumor  is  much  more  practicable.  Unless  the  tumor  is  in  the  lumbar 
or  cervical  enlargement,  where  its  lower  end  as  well  as  its  upper  end  can 
give  rise  to  localizing  symptoms,  the  diagnosis  of  the  lower  level  of 
the  tumor  cannot  be  made,  but  its  upper  level  can  ahvays  be  deter- 
mi)ied  with  considerable  accuracy,  and  no  effort  should  be  spared  to  do 
this  if  an  operation  is  being  contemplated.  This  diagnosis  of  the  upper 
level  of  the  tumor  is  based  on  a  knoM^ledge  of  the  functions  of  the 
■individual  segments  of  the  cord  and  their  nerve  roots  (see  Localiza- 
tion of  Spinal-cord  Disease,  p.  72) — i.  e.  on  the  symptoms  that  arise 
from  the  abolition  or  exaltation  of  function  at  the  level  of  one  of 
these  segments.  The  symptoms  which  indi(5ate  the  upper  level  of  the 
tumor  are  the  upper  level  of  motor  paralysis  and  w'asting  (especially 
available  when  the  enlargements  are  implicated),  the  upper  level  of  the 
anaesthesia,  and  the  level  at  which  pain  and  hypersesthesia  occur.  If 
these  symptoms  agree  in  their  indications,  they  fix  the  upper  level  of 
the  tumor.  If  they  do  not  agree,  it  is  important  to  be  guided  by  the 
symptom  which  refers  the  tumor  to  the  highest  level.  It  is  a  very 
important  fact  that  the  upper  level  of  the  tumor  is  frequently  one,  two, 
or  three  segments  above  the  nerves  corresponding  to  the  highest  level 
of  anaesthesia  or  pain.  Ignorance  of  this  fact  has  led  to  serious  errors. 
The  discrepancy  is  most  marked  in  tumors  of  the  cord  itself,  and  least 
pronounced  in  extradural  tumors.  As  it  is  never  possible  to  predict 
when  the  upper  level  of  the  tumor  will  be  higher  than  indicated  by  the 
ordinary  rules  of  localization,  the  surgeon  should  be  prepared  to  ex- 
pose the  cord  at  a  level  higher  than  that  indicated  in  the  event  of  the 
lesion  not  being  found.  The  nature  of  the  tumor  is  generally  very 
difficult  to  determine.  A  history  of  constitutional  syphilis  or  evidence 
of  tubercular  disease  in  some  other  part  creates  a  presumption  that  the 
cord  lesion  is  of  the  same  nature  as  the  existing  diathetic  state.  This 
is  still  more  likely  if  the  progress  of  the  tumor  is  rapid,  if  the  symp- 
toms soon  become  bilateral,  and  if  the  patient  is  under  forty.  The 
presence  of  a  tumor  elsewhere  is  very  strong  evidence  of  the  nature  of 
the  cord  tumor,  but  this  indicsition  rarely  exists.  Multiple  tumors  are 
usually  sarcomata  or  glioiuata.  A  tumor  in  the  substance  of  the  cord 
is  almost  invariably  a  tubercle  or  a  glioma. 

is  good  evidence  of  sarcoma  or  carcinoma,  but  is  seldom  available.  It  should  always  be 
sought  for  if  there  are  signs  of  sacral  disease.  The  presence  of  abscess  near  the  spine  is 
strong  evidence  of  tuberculosis.  A  history  of  cancer  of  the  breast  or  stomach  or  uterus 
or  rectum  is  of  the  highest  diagnostic  significance.  "Whenever  a  doubt  exists  as  to  the 
nature  of  bone  disease  with  spinal-cord  symptoms  after  the  indications  have  been  care- 
fully balanced,  the  probabilities  are  always  greatly  in  favor  of  Pott's  disease  on  account 
of  its  relative  frequency.  An  extradural  echinococcus  cannot  be  diagnosticated  unless 
there  are  accessible  cysts  elsewhere.  The  presence  of  vertebral  exostoses  is  sometimes 
rendered  probable  by  the  presence  of  exostoses  elsewhere,  as  near  the  orbit  or  on  the  ribs. 
It  should  be  noted  that  an  eroding  aneurysm  of  the  aorta  (especially  of  the  thoracic 
aorta)  occasionally  causes  vertebral  pain  and  rigidity,  severe  intercostal  neuralgia,  and 
eventually  compression  of  the  cord.  The  diagnosis  can  sometimes  be  made  by  the  pres- 
ence of  the  signs  of  an  aortic  aneurysm.  It  is  also  noteworthy  that  arthritis  deformans 
ot  the  vertebral  joints  may  cause  rigidity  and  deformity  of  the  spine,  with  consequent 
compression  of  the  nerve  roots  or  even  of  the  cord. 
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In  the  absence  of  any  indication  of  the  nature  of  the  tumor  an 
extradural  growth  with  evidence  of  bone  disease  is  ahnost  surely  a 
carcinoma  or  sarcoma.  If  there  is  no  sign  of  bone  disease,  it  is  prob- 
ably a  sarcoma,  fibro-sarcoma,  or  lipoma.  An  intradural  meningeal 
tumor  is  usually  a  sarcoma,  fibro-sarcoma,  or  myxo-sarcoma. 

Prognosis. — With  the  exception  of  syphilitic  nodules  compressing 
the  cord  the  prognosis  of  spinal-cord  tumors  as  regards  life  is  almost 
hopeless  unless  the  tumor  can  be  removed  by  operation.  Even  if  the 
tumor  can  be  removed  without  killing  the  patient,  the  outlook  is  doubt- 
ful as  regards  the  restoration  of  the  functions  of  the  cord,  and,  while 
it  is  right  to  advise  operation  in  many  cases  of  tumor,  the  prognosis 
should  always  be  given  in  guarded  terms.     . 

The  prognosis  of  extradural  tumors  is,  generally  speaking,  better 
than  that  of  intradural  meningeal  tumors.  In  the  case  of  malignant 
tumors  springing  from  the  bone  the  outlook  is  exceedingly  bad,  although 
the  patient  may  live  for  several  years  in  a  paraplegic  condition  if  the 
lesion  is  in  the  dorsal  region.  Echinococcus  cysts  have  been  known 
to  rupture  externally  with  spontaneous  recovery,  but  this  is  a  very 
exceptional  outcome.  Some  recoveries  may  be  expected  from  operative 
interference  in  such  cases.  Extradural  lipomata,  fibromata,  or  tibro- 
sarcomata  are  the  most  favorable  cases  for  operation.  The  outlook 
from  operation  is  very  good  in  vertebral  exostoses.  All  tumors  of  the 
Cauda  equina  that  are  not  malignant  are  exceedingly  favorable  cases  for 
operative  treatment.  In  intradural  meningeal  tumors — which,  like 
fibromata,  lipomata,  and  some  sarcomata,  are  of  slow  growth  and  com- 
press rather  than  invade  the  cord — the  outlook  from  operative  treat- 
ment is  fair.  In  multiple  tumors  the  prognosis  is  bad  even  if  the 
growths  are  benign.  The  outlook  is  hopeless  in  solitary  tubercle  of 
the  cord  and  in  glioma ;  that  is,  in  strictly  medullary  tumors.  This  is 
true  also  of  intensive  sarcomata  and  carcinomata.  Considerable  damage 
to  the  cord  by  the  compression  of  a  syphilitic  nodule — /.  e.  sufficient 
to  justify  the  diagnosis  of  tumor  of  the  cord — may  be  partially  or 
wholly  recovered  from  under  antisyphilitic  treatment,  but  even  in  such 
cases  the  prognosis  is  doubtful  and  is  usually  bad. 

In  the  majority  of  tumors  the  damage  to  the  cord  is,  on  the  whole, 
steadily  progressive.  In  some  cases  the  damage  is  rapidly  increased, 
usually  by  adjacent  myelitis,  sometimes  by  extensive  hemorrhage  into 
the  substance  of  the  tumor.  Occasionally  there  is  a  considerable  period 
in  which  the  symptoms  are  stationary,  and  in  some  instances  there 
may  even  be  temporary  improvement  in  the  symptoms.  The  duration 
of  life  in  tumor  of  the  spinal  cord  has  already  been  spoken  of. 

Treatment. — There  is  little  to  be  said  in  relation  to  the  medical 
treatment  of  tumors  of  the  spinal  cord.  In  all  cases  where  tlic  symp- 
toms even  suggest  tumor  and  tlicre  is  a  possibility  of  syi»hiHtic  infec- 
tion, vigorous  antisyphilitic  treatment  should  be  begun  (sec  Sy})hilis  of 
the  Spinal  Cord,  p.  249).  If  there  is  reason  to  suspect  that  a  tumor  is 
tubercular,  the  use  of  cod-liver  oil  and  of  creasote  is  distinctly  indi- 
cated, and,  together  with  a  life  mainly  out  of  doors,  may  do  somcthiug 
to  retard  the  j)rogress  of  the  lesion.  The  most  ini])ortant  indication  for 
medical  treatment,  at  least  from  tlie  patient's  standpoint,  is  the  ])ain, 
whicli  is  so  often  agonizing  in  character.      If  tlie  diagnosis  is»  reasonably 
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certain,  there  should  be  no  hesitation  abont  the  use  of  morphine  or 
codeine.  Other  narcotics  and  sedatives  are  of  very  little  use,  and  the 
fatal  nature  of  the  disease  disposes  of  the  usual  objection  to  the  free 
use  of  narcotics.  It  is  usually  best  to  give  it  beneath  the  skin  in  the 
region  of  the  pain.  In  every  case  of  tumor  it  is  important  to  take  the 
usual  precautions  to  prevent  the  occurrence  of  bedsores  and  of  cystitis. 

The  triumphs  of  modern  surgery  in  the  successful  removal  of  certain 
tumors  of  the  spinal  cord  make  it  necessary  to  carefully  consider  the 
question  of  operation  in  every  case  of  tumor.  As  yet  the  number  of 
cases  in  which  an  operation  has  been  attempted  is  too  small  to  permit  a 
statement  either  of  the  exact  indications  for  surgical  interference  or  of 
the  results  that  may  be  expected  to  follow  such  interference  in  different 
classes  of  cases.  It  is  claimed  by  some  Avriters  that  every  case  of  tumor 
of  the  spinal  cord  which  is  not  specific  in  character  may  properly  be 
subjected  to  operation,  but  it  is  clear  from  pathological  considerations 
that  there  are  a  considerable  number  of  tumors  Avhich  damage  the  cord 
in  such  a  way  as  to  render  impossible  any  restoration  of  cord  functions 
after  their  removal.  This  is  certainly  the  case  with  the  chief  medullary 
tumors,  the  massive  tubercles  which  develop  usually  in  the  gray  sub- 
stance, and  the  gliomata  which  spring  from  the  cell  elements  about  the 
central  canal. 

There  are  also  many  intradural  meningeal  tumors  which,  though 
originating  in  the  membranes,  invade  and  destroy  the  nerve  elements 
of  the  cord  as  extensively  and  irretrievably  as  though  they  originated 
in  the  cord  itself.  This  is  often  the  case  with  sarcomas,  and  sometimes 
it  is  true  of  syphilitic  nodules  and  of  carcinomatous  growths.  In  other 
cases,  although  the  destruction  of  cord  elements  by  the  tumor  itself  is 
not  extensive,  there  is  an  adjacent  focus  of  myelitis  Avhich  extends  trans- 
versely across  the  cord.  All  these  cases  are  obviously  unsuitable  for 
operation.  Of  the  extradural  tumors  there  are  few  in  which  an  operation 
is  not  indicated,  excepting  the  malignant  growths  that  spring  from  the 
vertebrae. 

Taking  into  consideration  all  classes  of  tumors  that  damage  the 
spinal  cord,  it  may  be  said  that  the  anatomical  conditions  are  such  as  to 
encourage  the  hope  of  some  benefit  from  operation  in  about  half  the 
cases.  This  is  a  rough  estimate,  but  it  is  probably  approximately  true. 
In  practice  it  is  not  possible  always  to  distinguish  the  cases  in  which 
the  pathological  conditions  warrant  interference  from  those  in  which 
they  do  not.  It  is  probably  not  far  from  the  truth  to  say  that  an  opera- 
tion is  indicated  in  all  cases  of  tumor  of  the  spinal  cord  in  which  there 
is  no  evidence  either  of  malignancy  or  of  a  growth  starting  within  the 
substance  of  the  cord,  or  of  multiple  tumors,  or  of  a  complete  trans- 
verse lesion  of  the  cord.^  If  after  careful  consideration  of  the  evidence 
there  is'  a  reasonable  doubt  as  to  the  presence  of  the  conditions  men- 
tioned, operative  interference  should  be  advised.  A  syphilitic  growth 
which  resists  specific  treatment  for  more  than  two  months  probably  does 
not  contraindicate  operation. 

It  is  too  early  to  speak  with  confidence  of  the  results  Avhich  opera- 

^  In  tumors  above  the  lumbar  enlargement  a  complete  transverse  lesion  is  indicated 
by  complete  motor  and  sensory  paralysis  below  the  level  of  the  lesion  associated  with  loss 
of  knee  jerks  and  a  flaccid  condition  of  the  paralyzed  muscles. 
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tion  is  likely  to  yield  in  the  different  classes  of  tumors  in  which  surgical 
interference  is  justified. 

Of  the  21  cases  collected  by  Starr  ^  in  Avhich  there  was  an  operation 
for  the  remoyal  of  a  tumor  of  the  spinal  cord,  there  -were  only  6  recoy- 
eries  from  paraplegia  and  1  partial  recovery.  In  1  of  the  6  cases  the 
tumor  compressed  the  cauda  equina.  In  3  of  the  remaining  5  cases  the 
tumors  are  described  as  extradural  connectiye-tissue  tumors  (Macewen's 
cases),  but  it  is  not  clear  whether  they  were  sarcomata  or  fibromata  or 
that  they  really  w^ere  new  growths.  It  is  thus  evident  that  the  propor- 
tion of  recoveries  is  small.  In  most  of  the  cases  that  have  been  operated 
upon  there  lias  been  little  or  no  improvement  in  the  symptoms,  and 
death  has  occurred  soon  after  the  operation.  It  may  reasonably  be  ex- 
pected that  with  the  greater  accuracy  in  diagnosis  and  improvement  in 
surgical  technique  to  which  we  may  confidently  look  forward  the 
number  of  successful  operations  will  be  considerably  increased.  But  at 
its  best  the  operation  must  ever  be  regarded  as  a  grave  one.  Neverthe- 
less, its  use  is  amply  warranted  by  the  results  already  obtained.. 

It  is  exceedingly  important  to  emphasize  the  necessity  of  avoiding 
delay  in  operating  after  the  diagnosis  of  tumor  has  been  established 
with  reasonable  certainty.  As  already  stated,  the  damage  to  the  cord 
is  necessarily  considerable  at  the  time  when  the  diagnosis  is  first  pos- 
sible.    To  permit  further  delay  is  therefore  most  injudicious. 


SYRINGOMYELIA;^    SLOW    GLIOSIS    OP    THE    SPINAL 

CORD. 

Definition. — Syringomyelia  literally  means  a  cavity  within  the 
substance  of  the  spinal  cord,  but  the  term  is  properly  applied  only  to 
those  cases  where  the  cavity  in  the  cord  is  due  to  the  breaking  down  of 
certain  proliferated  neurogliar  structures  which  infiltrate  the  substance 
of  the  cord  (gliosis  of  the  spinal  cord),  or  to  faulty  closure  of  one  of  the 
divisions  of  the  primary  central  canal  of  the  cord  associated  with  neur- 
ogliar hyperplasia.  Such  cavities,  therefore,  as  depend  on  poliomyelitis 
or  on  abscess  formation  or  on  trauma  to  the  cord  are  distinct  from 
syringomyelia.  Distinct  also  is  that  form  of  cavity  within  the  cord 
wliich  consists  merely  in  a  dilatation  (usually  congenital,  sometimes  due 
to  pressure  by  tumor)  of  the  central  canal  of  the  spinal  cord.  The  term 
Ju/dromyelus  is  used  to  designate  this  condition.  Hydromyelus  is  to  the 
spinal  cord  what  internal  hydrocephalus  is  to  the  brain  as  regards  the 
position  of  the  cavity  and  the  nature  of  its  lining.  It  may  or  may  not 
l)e  associated  with  hydroce])halus  or  other  congenital  deformity.  It 
probably  gives  rise  to  no  recognizahle  sym])toms  in  itself  if  unassociated 
with  neurogliar  hyperplasia,  and  is  aitcidentally  discovered  at  autopsy.'' 

'  Pfeiffer  has  reported  a  case  in  wliicli,  owiiifi;  to  :iii  ci-ror  in  diagnosis,  no  tumor  was 
found  at  operation. 

'  Schlesinger's  recent  monograpli  sliould  l)e  consulted  by  lliose  wlio  wisii  to  make  a 
study  of  the  disease  in  detail. 

■*  There  is,  of  course,  no  sharp  line  to  be  drawn  between  simple  hydromyelns  and 
hydromyelus  with  neurf)gli!ir  iiyperplasia  originating  in  suj)erabundant  residual  epiblastic 
tissue,  but  tiie  former  condition  jirobably  causes  no  recognizable  sym})toms. 
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The  essential  feature  of  most  cases  of  syringomyelia  which  give 
symptoms  is  the  gliosis  which  precedes  cavity  formation,  and,  clinically, 
gliosis  without  cavity  formation  may  be  indistinguishable  irom  gliosis 
without  a  cavity.  The  cavity  is  thus  often  of  quite  secondary  import- 
ance. 

There  is  a  form  of  gliosis  of  rapid  development  which  is  closely 
related  to  the  central  gliomata  of  the  spinal  cord.  Cavity  formation 
may  occur  in  these  cases,  but,  OAving  to  their  distinct  clinical  features, 
they  will  not  be  included  in  the  description  of  syringomyelia  or  (prefer- 
ably) slow  gliosis  of  the  spinal  cord. 

Etiology. — Nothing  is  known  of  the  conditions  which  stimulate 
the  multiplication  of  the  embryonic  cells  of  and  about  the  ependyma 
of  the  central  canal  of  the  spinal  cord,  which  constitutes  the  first  stage 
in  the  process  that  results  in  syringomyelia.  It  has  been  observed  that 
syringomyelia  not  rarely  begins  to  develop  after  a  severe  traumatism 
to  the  spine,  and,  although  it  is  easy  to  exaggerate  the  importance  of 
this  factor,  there  is  good  reason  to  think  that  injury  distinctly  favors 
the  development  of  the  disease.  A  considerable  number  of  cases 
occur  after  infectious  diseases,  especially  after  typhoid  fever.  Syphilis 
and  alcoholism  apparently  have  no  influence  upon  the  origin  of  the 
disease.  The  disease  often  occurs  in  persons  in  the  best  of  health.  It 
is  doubtful  if  it  is  ever  a  family  disease.  The  symptoms  seldom  come 
on  before  puberty  or  after  the  fortieth  year.  Nearly  half  the  cases 
begin  between  the  twentieth  and  thirtieth  years.  It  is  a  little  more 
common  in  males  than  in  females,  but  the  preponderance  is  not  so  great 
as  some  authors  have  claimed. 

There  is  no  satisfactory  evidence  in  favor  of  the  view  that  ascending 
neuritis  may  furnish  the  stimulus  necessary  for  the  initial  proliferation 
of  the  residual  ependyma!  cells.  There  is  some  reason  to  think  that  a 
hemorrhage  into  the  central  canal  of  the  cord  may  occasionally  be  the 
starting-point  of  the  disease  (Minor),  but  no  decided  opinion  can  as  yet 
be  expressed  on  this  point.  Slow  gliosis  of  the  spinal  cord  is  not  an 
extremely  rare  disease.  The  writer  believes  it  to  be  no  more  uncommon 
than  cases  of  spinal  progressive  muscular  atrophy,  from  which  it  was 
formerly  not  distinguished. 

Pathological  Anatomy. — In  a  large  majority  of  cases,  if  not  in 
all,  the  condition  which  lies  at  the  basis  of  the  pathological  process  is  a 
congenital  anomaly  in  the  development  of  the  spinal  cord,  as  indicated 
by  the  presence  of  an  enlarged  central  canal  with  an  excessive  number  of 
lining  epithelial  cells,  or  of  diverticula  of  the  canal,  or  of  one  or  more 
accessory  central  canals,  or  doubling  of  the  canal,  or  of  nests  of 
residual  embryonic  cells  of  the  ependymal  type,  or  of  several  of  these 
variations.^  In  consequence  of  some  stimulus,  as  a  traumatism,  or 
spontaneously  (that  is,  by  the  action  of  some  unknown  stimulus  or  by 
the  removal  of  the  normal  inhibitory  forces),  certain  of  these  residual 
ependymal  or  periependymal  cells  begin  to  proliferate,  and  to  extend 
toward  the  periphery  of  the  cord,  producing  as  they  infiltrate  its  sub- 
stance a  basement  material  (consisting  of  homogeneous  material  or  of 

^  The  imperfect  closure  of  the  posterior  division  of  the  primary  central  canal  of  the 
cord  (which  forms  the  posterior  fissure)  may  be  the  chief  basis  of  a  future  cavity  in  the 
cord. 
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fine  parallel  fibres  or  of  a  network  of  fine  interlacing  felted  fibres)  in 
which  they  lie.  The  newly-formed  cells  are  in  the  beginning  of  the 
same  type  as  the  parent  ependymal  cells,  but  as  they  proliferate  toward 
the  periphery  they  grow  smaller,  and  grow  in  time  to  be  indistinguish- 
able from  fully-developed  glia  cells.  This  glia  hyperplasia,  or  gliosis, 
is  often  followed  by  the  narrowing  or  even  entire  obliteration  of  the 
central  canal,  from  the  pushing  in  of  its  epithelial  lining  in  places. 
The  gliosis  has  not  the  same  characters  in  all  parts  :  in  places  the  cells 
are  particularly  numerous  and  the  basement  substance  scanty ;  in  other 
places  the  cells  are  scarce  and  lie  in  a  compact  network  of  fine  fibres. 
The  former  structure  breaks  down  readily  ;  the  latter  is  more  resistant. 

When  the  proliferative  process  is  well  advanced  changes  of  a  retro- 
gressive nature  make  their  appearance,  similar  to  those  wdiich  occur  in 
the  central  portions  of  a  glioma  of  the  brain,  and  these  changes  are 
especially  marked  in  parts  near  the  starting-point  of  the  still  spreading 
gliosis.  These  changes  consist  in  hyaline,  gelatinous,  mucoid,  and 
allied  metamorphoses  in  the  glia  cells  and  fibres,  which  soon  lead  to  the 
breaking  down  of  these  and  the  adjacent  nervous  tissues,  with  the  con- 
sequent formation  of  a  pathological  cavity  in  the  cord.  The  immediate 
cause  of  the  tissue  alterations  just  mentioned  is  doubtless  the  degenera- 
tion which  occurs  in  the  bloodvessels  of  the  glia-invaded  territory. 
These  vessels  undergo  hyaline  degeneration ;  their  Inmina  grow  narrow 
from  the  thickening  of  the  vascular  walls,  and  in  places  thrombosis 
leads  to  complete  occlusion.  The  starved  tissues  undergo  necrosis  and 
a  cavity  may  result.  The  cavity  is  formed  at  the  expense  both  of  the 
new  formation  and  of  the  nervous  structures  which  are  implicated  by 
it.  When,  however,  mere  invasion  occurs  without  cavity  formation, 
the  nervous  elements  invaded  are  not  necessarily  destroyed,  and  may 
be  so  far  unaltered  as  to  retain  some  functional  activity.  The  nerve 
fibres  are  particularly  resistant,  and  actual  destruction  of  axis  cylinders 
is  rare  in  degenerated  nerve  fibres  even  when  adjacent  ganglion  cells 
are  greatly  atrophied.  Local  hemorrhage  and  oedema  of  the  cord  are 
not  rare  occurrences. 

The  gliosis  begins  in  a  single  segment  of  the  cord  or  in  a  few  adja- 
cent segments,  and  not  in  the  entire  extent  of  the  cord,  in  which  a 
cavity  may  be  afterward  found.  The  cervical  region  is  the  part  in 
which  the  process  most  often  begins,  but  it  may  commence  at  any  level. 
As  the  proliferative  process  usually  begins  in  cells  posterior  to  the 
central  canal,  it  is  not  singular  that  the  cavity  usually  extends  into  the 
posterior  commissure,  and  thence  into  the  posterior  horn  or  into  the 
white  substance  of  the  posterior  column.  Frequently  the  anterior  horn 
is  invaded.  The  lesion  may  remain  limited  to  the  part  where  it  begins, 
or  may  extend  up  or  down  or  in  both  directions  until  the  cord  is 
involved  in  its  entire  extent.  When  the  extension  is  upAvard  the  fifth 
nerve  is  prone  to  suffer,  and  even  the  nuclei  of  the  vagus  and  hypo- 
glossal nerves  may  be  damaged.  In  .size  and  contoui*  the  cavity  varies 
much  in  the  same  and  in  different  cords.  It  is  generally  lined  in  some 
part  of  its  extent,  occasionally  throughout,  with  cylindrical  ej)ithelium, 
which  is  often  continuous  with  that  of  the  (lentral  canal.  Two  cavities 
may  be  present.  Owing  to  the  predilection  of  the  morbid  process  for 
the   posterior  horns,   any   invasion   of   the   white   substiincc   is  apt   to 
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damage  the  posterior  columns  or  the  crossed  pyramidal  tracts,  with 
resulting  secondary  degenerations.  If  the  gliosis  extends  to  the  sur- 
face of  the  cord,  there  may  be  produced  a  local  chronic  leptomeningitis, 
and  to  this  may  be  added  in  time  a  chronic  fibrous  pachymeningitis. 
It  sometimes  happens  that  the  posterior  nerve  roots  undergo  partial 
degeneration,  especially  where  they  pass  through  the  pia.  A  secondary 
ascending  degeneration  of  the  posterior  median  columns  then  occurs. 
When  the  ganglion  cells  of  the  anterior  horns  are  destroyed  the 
anterior  nerve  roots  and  the  motor  fibres  of  the  peripheral  nerves  are 
degenerated,  though  the  latter  often  suffer  less  than  one  might  expect. 
The  corresponding  muscles  undergo  degenerative  atrophy.  It  is  very 
rare  to  find  the  sensory  peripheral  nerves  altered.  The  lesions  that 
have  been  described  are  not  all  present  in  every  case  of  syringomyelia. 
In  some  cases  the  gliosis  is  confined  to  the  region  of  the  cord  about  the 
central  canal,  and  there  is  no  cavity  formation.  In  other  cases  the 
neoplastic  process  is  of  all  but  universal  extent,  and  the  cavity  may  be 
so  large  as  to  convert  the  cord  into  a  mere  thin-walled  tube.  Between 
these  extremes  every  imaginable  transitional  form  has  been  observed. 
The  existence  of  a  cavity  is  not  a  necessary  feature  of  slow  gliosis  of 
the  spinal  cord,  although  it  is  usual. 

Cavity  formation  may  occur  in  the  course  of  a  morbid  process  allied 
with,  yet  distinct  from,  slow  gliosis — namely,  rapid  gliosis  or  glioma- 
tosis  of  the  spinal  cord.  In  this  condition  the  cord  is  increased  in  size 
and  consistence  by  the  development  of  a  centrally  situated  glioma  or 
glio-sarcoma  or  myxo-glioma  or  angio-glioma.  Beginning  in  the  cells 
of  the  ependyma  of  the  cord,  the  gliomatous  tumor  extends  with 
rapidity  in  all  directions  until  it  involves  a  considerable  part  of  the 
length  of  the  cord,  and  occupies,  in  section,  all  but  a  narrow  strip  of 
the  periphery.  Though  this  condition  cannot  be  sharply  separated 
from  syringomyelia  on  pathological  grounds,  it  differs  from  it  in  its 
greater  cellular  richness,  in  its  more  rapid  and  even  extension,  and  in 
the  slighter  tendency  to  cavity  formation.  Clinically,  this  process  runs 
a  course  quite  different  from  that  of  syringomyelia,  which  will  be  de- 
scribed elsewhere  (see  Tumors  of  the  Spinal  Cord,  p.  266). 

The  different  conditions  in  which  may  be  observed  cavities  of  con- 
siderable longitudinal  extent  may  be  classified  as  follows : 

1.  Hydromyelus  (congenital  dilatation  of  the  central  canal),  which 
runs  a  latent  course. 

2.  Sloio  gliosis  of  the  spinal  cord,  with  or  without  hydromyelus  :  [a) 
without  cavity  formation ;  [b)  with  cavity  formation  (including  most 
cases  of  syringomyelia). 

3.  Rapid  gliosis  or  gliomatosis,  with  or  without  cavity  formation  (and 
with  different  clinical  history  from  2  6). 

Symptoms. — The  varied  sym]itomatology  of  syringomyelia  is  readily 
understood  if  the  facts  of  pathological  anatomy  are  kept  in  view.  It 
is  essential  to  realize  that  the  distribution  and  extent  of  the  symptoms 
must  vary  with  the  localization  and  extent  of  the  lesions,  and  that  the 
character  of  the  symptoms  must  depend  in  part  on  the  position  of  the 
lesion  and  in  part  on  its  nature.  As  regards  the  nature  of  the  lesion, 
it  should  be  noted  that  the  gliosis  is  competent  to  cause  irritative  symp- 
toms, such  as  pain  and  hypersesthesia,  on  the  one  hand,  or  symptoms 
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of  a  destructive  character  on  the  other,  according;  as  the  nerve  elements 
are  merely  infiltrated  or  destroyed. 

Since  the  morbid  process  usually  begins  in  the  cervical  region  and 
extends  longitudinally  or  transversely  from  the  area  about  the  cen- 
tral canal  into  the  gray  substance  especially,  it  is  evident  that  when  the 
anterior  horns  are  implicated  there  will  be  a  resulting  atrophic  paralysis 
of  one  or  both  upper  extremities,  and  that  disturbances  of  sensibility 
with  trophic  and  vasomotor  affections  of  the  skin  should  arise  when 
the  posterior  horns  are  invaded.  In  distribution  the  sensory  symptoms 
may  correspond  closely  or  only  remotely  with  the  motor  symptoms.  As 
the  lesion  is  apt  to  be  symmetrical,  the  symptoms  are  usually  sym- 
metrical, but  either  side  of  the  body  may  be  exclusively  affected  for  a 
time. 

The  paralysis  and  wasting  often  begin  in  the  muscles  of  the  hand 
or  shoulder  (as  in  spinal  progressive  muscular  atrophy),  whence  they 
may  spread  to  adjacent  parts  as  the  lesion  extends  up  or  down  the  cord. 
The  sensory  symptoms  may  be  ushered  in  with  pain  and  partesthesia 
in  one  or  both  arms.  Then  there  develops  a  characteristic  but  readily 
overlooked  symptom,  the  so-called  dissociated  anaesthesia.  This  con- 
sists in  the  partial  or  complete  loss  of  sensibility  to  pain  ^  and  to  tem- 
perature, with  preservation  or  only  very  slight  impairment  of  the  tactile 
sense.  The  loss  of  sensibility  usually  begins  in  the  fingers,  and  grad- 
ually extends  centrally  and  may  spread  to  the  side  of  the  chest.  For 
a  long  time  it  may  involve  the  skin  in  small  irregular  patches,  but  in 
time  large  areas  are  generally  affected.  Usually  the  sensory  loss  in- 
creases very  slowly  in  intensity  and  extent,  but  at  times  the  advance  is 
rapid.  Once  established,  there  is  seldom  any  retrogression  in  this 
symptom.  The  mucous  membranes  very  often  share  in  the  disturbance 
(mouth,  nose,  eyes,  even  urethra,  bladder,  vagina).  The  various  forms 
of  muscular  sense  are  not  often  lost,  but  are  apt  to  be  somewhat  im- 
paired. Owing  to  the  loss  of  warning  sensations  of  pain,  patients  are 
liable  to  injure  themselves  by  contact  with  hot  water,  hot  kettles,  etc., 
which  favors  the  appearance  of  trophic  disorders  of  the  skin.  The 
dissociated  anaesthesia  is  due  to  the  interruption  by  the  lesion  of  the 
fibres  that  convey  the  sensation  of  pain  and  temperature  from  the 
posterior  nerve  roots  to  the  columns  of  Gowers.  These  fibres  decussate 
in  the  gray  matter  about  the  central  canal,  and  are  thus  easily  damaged 
by  the  lesions  of  syringomyelia. 

Of  the  vasomotor  and  trophic  affections  of  the  skin  wliicli  occur, 
may  be  mentioned  local  hypersemia,  urticaria,  glossy  skin  (neuritic  der- 
matitis), ulcers,  phlegmons,  local  gangrene,  and  various  anomalies  in  the 
growth  of  the  nails.  Trophic  affections  of  tlie  bones  and  joints  are  not 
rare.  Arthro])athies  occur  which  reseml)l('  those  of  tabes.  They  cousist 
of  efPusions  into  one  or  more  joints,  with  little  or  no  pain,  and  with 
atrophic  or  hypertrophic  change  in  the  ends  of  the  bones.  About  SO 
per  cent,  of  the  arthropathies  aflPect  the  upper  extremities,  especially 
the  shoulder  and  elbow-joints.  They  are  much  more  common  in 
men  than  in  women,  and  a  consid('ral)l('  number  (more  than  10  per 
cent.)  have  followed  local  traumatism.  Spontaneous  fractures  may 
occur.  In  many  cases  the  vertebral  spines  become  tender,  and  slight 
'  The  loss  of  sensil)ility  to  pain  usually  extends  to  deeiily  lying  structures. 
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scoliosis  or  kyphosis  develops  (especially  in  the  dorsal  region).  Occa- 
sionally acromegaly  is  associated  with  syringomyelia.  The  various 
trophic  affections  of  tlie  skin  and  joints  are  to  be  referred  to  damage  to 
the  trophic  fil)res  in  the  posterior  horns  or  in  the  posterior  nerve  roots. 

When  the  lesion  extends  only  into  the  posterior  horns  paralysis  and 
wasting  are  absent.  If  the  process  extends  from  the  posterior  horn 
into  the  pyramidal  tract  on  one  or  both  sides,  one-sided  or  bilateral 
spastic  symptoms  arise — that  is,  there  are  partial  paralysis  of  one  or 
both  legs,  rigidity,  increased  knee  jerks,  ankle  clonus,  and  sometimes 
violent  spontaneous  jerking  of  the  limbs.  But  of  course  these  spastic 
symptoms  do  not  arise  when  the  anterior  horns  are  destroyed,  no  matter 
how  seriously  the  pyramidal  tracts  are  implicated.  Extension  of  the 
lesion  into  the  posterior  columns  canses  loss  of  tactile  sensibility  in 
addition  to  the  sensory  symptoms  already  mentioned,  and  this  loss  may 
be  insular  or  girdle-like  when  the  posterior  roots  are  involved.  When 
the  lesion  extends  back,  not  in  the  gray  matter,  but  along  the  line  of 
the  posterior  fissure,  ataxia  and  loss  of  tactile  sensibility  may  appear 
before  the  more  characteristic  symptoms,  but  this  is  rare.  Pain  in  the 
back  of  the  neck  may  be  a  prominent  symptom  Avhen  there  is  chronic 
meningitis.  When  the  gliosis  extends  upward  from  the  cervical  region 
along  one  of  the  posterior  horns,  there  is  an  extension  of  the  dissociated 
anaesthesia  to  the  occiput  if  the  origin  of  the  great  occipital  nerve  is 
implicated,  and  to  one  side  of  the  face  if  the  sensory  trigeminus  root 
is  damaged.  The  fifth  nerve  is  thus  damaged  in  about  10  per  cent,  of 
all  cases  of  syringomyelia.  Paralysis  and  atrophy  of  the  tongue, 
laryngeal  palsy,  and  facial  paralysis  arise  if  the  corresponding  nuclei 
are  invaded,  but  these  symptoms  are  rare.  It  occasionally  happens 
that  bulbar  symptoms  exist  alone  or  before  the  arm  or  shoulder  symp- 
toms appear.  This  happens  in  the  rare  cases  where  the  gliosis  begins 
in  the  medulla.  Bulbar  symptoms  are  present  at  some  period  of  the 
disease  in  about  one  third  of  the  cases.  Optic  neuritis  is  a  very  rare 
occurrence,  but  symptoms  due  to  damage  to  the  cilio-spinal  centre  are 
not  infrequent.  They  consist  in  contraction  of  the  pupil,  narrowing 
of  the  lid  aperture,  sinking  of  the  eyeball,  and  disturbances  of  secre- 
tion upon  the  side  of  the  lesion. 

Sometimes  the  lumbar  region  of  the  cord  is  first  implicated.  Then 
the  legs  suffer  first ;  there  may  be  loss  of  knee  jerks  and  the  sphincters 
may  be  paralyzed — a  very  uncommon  occurrence  in  syringomyelia.  It 
has  also  happened  that  a  diffuse  lesion  of  the  lower  dorsal  region  has 
been  associated  with  a  lesion  extending  along  the  posterior  horn  on  one 
side  as  high  as  the  medulla ;  the  symptoms  were  those  of  a  diffuse 
lower  dorsal  myelitis  with  extensive  one-sided  dissociated  anaesthesia. 

Another  important  clinical  variety  of  syringomyelia  is  that  which 
presents  the  association  of  symptoms  known  as  Morvan's  disease.  This 
condition  (oftenest  seen  in  Brittany,  but  not  unknoAvn  in  the  United 
States)  is  characterized  by  atrophy  of  the  muscles  of  the  hand  and 
forearm,  analgesia,  thermo-ansesthesia,  and  often  some  loss  of  tactile 
sensibility  in  the  skin  of  the  atrophic  parts,  together  with  the  painless 
development  of  destructive  whitlows  and  other  trophic  disturbances. 
It  has  been  shown  conclusively  that  the  symptoms  observed  in  Mor- 
van's disease  are  usually  due  to  syringomyelia,  and  it  is  probable  that 
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the  nenritic  changes  that  have  been  observed  are  secondary  in  these 
cases  to  the  spinal  lesion.  But  it  has  also  been  shown  that  Morvan's 
disease  may  be  caused  by  leprosy,  and  it  is  likely  that  Avhere  leprosy 
abounds  most  cases  of  the  affection  are  due  to  the  infection  of  leprosy. 

For  the  sake  of  convenience  we  may  summarize  the  symptoms  of 
the  chief  types  ^  of  syringomyelia  as  folloAvs  : 

Types. — (1)  Cervical  Type,  {common  form). — Atrophy  beginning  in 
muscles  of  hand,  parsesthesia,  and  dissociated  sensation  in  fingers  and 
hand ;  later,  atrophy  and  paralysis  of  shoulder-girdle  and  upward 
extension  of  analgesia  and  thermo-ansesthesia,  claw-hand,  scoliosis,  loss 
of  reflexes  in  arms,  exaggeration  in  legs,  weakness  and  spasm  in  legs, 
sympathetic  paralysis ;  finally,  walking  impossible,  involvement  of 
cranial  nerves,  wide  extension  of  sensory  disturbance,  inflammation, 
and  vesicular  eruptions  of  skin. 

(2)  JDorso-hmibar  Type  [rare  form). — Atrophy  and  weakness,  begin- 
ning in  the  legs  (especially  adductors  and  extensors  of  knee),  radiating 
lumbar  ])ains,  girdle  sensation,  dissociated  sensation,  tremor  or  con- 
vulsive jerkings  of  muscles ;  later,  marked  wasting  and  paralysis  (some- 
times one-sided),  inco-orclination ;  finally,  retention  of  urine,  sphinc- 
teric  paralysis,  extreme  paralysis  and  wasting,  lumbar  kyphosis,  per- 
forating ulcer  of  foot,  perhaps  spontaneous  gangrene. 

(3)  Cases  with  Preponderant  Motor  Symptoms. — (a)  Cases  of  the 
amyotrophic  lateral  sclerosis  type,  beginning  often  with  rigidity  of  neck 
muscles  or  with  jerking  in  one  arm,  followed  by  gradually  extending 
weakness  and  atrophy,  exaggerated  reflexes,  and  early  contractions. 
Sensory  disturbances  come  on  very  late. 

(6)  Cases  of  the  spastic  paraplegia  type,  beginning  with  weakness 
and  spasm  in  legs,  which  is  progressive  and  extends  to  arms.  Reflexes 
are  exaggerated.  Parsesthesise  are  common,  but  dissociated  sensation 
is  a  late  symptom.     Muscular  atrophy  occurs  late. 

(c)  Cases  of  the  scapulo-humeral  type,  in  which  there  are  pronounced 
weakness  and  wasting  of  the  muscles  of  the  shoulder  girdle,  whilst 
arm  and  forearm  muscles  remain  intact  for  a  long  period.  Sensory 
symptoms  late  and  slight.     Bulbar  symptoms  common  and  early. 

(4)  Cases  loith  Preponderant  Sensory  Symptoms. — (a)  Hemiansesthetic 
type,  in  which  there  is  one-sided  dissociated  anaesthesia,  -with  little  or 
no  motor  disturbance  ;  trophic  symptoms  may  become  prominent,  and 
in  some  cases  there  is  considerable  muscular  atrophy. 

(6)  General  anrcsthetic  type  (very  rare  form),  in  Avhich  all  forms  of 
sensibility  are  lost  below  the  neck. 

(5)  Cases  with  Preponderant  Trophic  Symj)toms. — These  comprise  the 
cases  of  Morvan's  disease. 

(6)  Cases  of  the  tabetic  type,  in  which  the  symptoms  of  tabes  are  com- 
bined with  those  of  syringomyelia. 

Complications. — The  most  im]iortant  and  frequent  complication 
is  hysteria.  A  variety  of  other  nervous  diseases  has  been  found  in 
association  with  syringom(>lia  (epile])sy,  chorea,  tetany,  Basedow's  dis- 
ease, cervical  pachymeningitis,  spinal  sypliilis.  poliomyelitis,  tumors  of 
the  spinal  cord,  liy<lr()(/e])]iahis,  general  ])aralysis,  etc.),  and  are  of  im- 
portance in  so  Car  as  they  affect  the  diagnosis  and  prognosis. 

'  These  are  the  types  recognized  by  Sclilesinger. 
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Diagnosis. — With  the  recent  increase  in  our  knowledge  of  the 
symptoms  of  slow  gliosis  of  the  spinal  cord  it  has  become  possible  to 
make  the  diagnosis  of  syringomyelia  in  a  large  number  of  cases,  prob- 
ably in  a  very  large  proportion  of  cases.  Those  which  have  been  de- 
scribed as  producing  no  symptoms  during  life  have  probably  been  con- 
genital hydromyelus,  and  not  cases  of  slow  gliosis. 

The  diagnosis  of  syringomyelia  is  based  on  the  combination  with 
dissociated  anaesthesia  of  slow  muscular  atrophy,  paralysis,  and  trophic 
symptoms.  When  these  symptoms  are  present  and  the  muscular 
atrophy  is  of  the  Aran-Duchenne  type  (cervical  type)  or  of  the  scapulo- 
humeral type,  the  diagnosis  presents  few  difficulties.  The  presence  of 
slight  kyphosis  is  a  very  important  auxiliary  symptom.  When  the  dis- 
ease is  of  the  dorso-lumbar  or  tabetic  type  or  of  the  type  in  which  the 
motor  symptoms  preponderate  over  the  sensory  symptoms,  the  diagnosis 
may  be  difficult  or  impossible.  It  would  be  out  of  place  to  enumerate 
the  special  diagnostic  difficulties  which  arise  ;  they  may  be,  for  the  most 
part,  inferred  from  the  description  of  the  varied  symptoms  of  syringo- 
myelia. 

As  •  intimated  above,  the  diagnosis  of  syringomelia  should  be  based 
on  the  association  of  several  characteristic  symptoms,  and  not  upon  a  sin- 
gle symptom,  however  characteristic.  But  it  should  not  be  inferred  that 
the  characteristic  symptoms  have  equal  diagnostic  value.  Of  individual 
symptoms  the  presence  of  dissociated  anaesthesia  is  by  far  the  most  im- 
portant, and  its  existence  in  typical  form  (i.  e.  complete  preservation  of 
tactile  sense  with  absolute  loss  of  pain  and  temperature  sense)  is  by 
itself  highly  suggestive  of  syringomyelia.  So  far  as  we  now  know,  there 
is  only  one  other  condition  in  which  this  symptom  occurs  in  typical 
form — namely,  central  hsematomyelia.  In  this  condition  the  sensory 
paths  in  the  central  gray  matter  are  destroyed  in  considerable  longitudi- 
nal extent  by  a  hemorrhage,  and  dissociated  anaesthesia  is  produced  as 
in  syringomyelia.  In  cases  of  central  hsematomyelia  the  symptoms  are 
of  rapid  or  sudden  onset,  and  this  fact  sufficiently  distinguishes  these 
cases  from  syringomyelia. 

The  presence  of  a  partially  developed  dissociated  anaesthesia  (con- 
siderable analgesia  and  thermo-anaesthesia,  with  disproportionately  slight 
loss  of  tactile  sense),  while  it  has  not  the  value  of  the  fully-developed 
symptom,  is  nevertheless  a  highly  significant  symptom.  In  a  case  in 
which  dissociated  anaesthesia  cannot  be  detected  it  is  doubtful  if  a  diag- 
nosis of  syringomyelia  could  be  properly  made,  although  other  symp- 
toms might  justify  a  suspicion  of  its  existence. 

Prognosis. — Syringomyelia  is  a  disease  of  exceedingly  slow  develop- 
ment, and  the  prognosis,  so  far  as  life  is  concerned,  is  usually  a  good 
one.  The  duration  of  cases  of  slow  gliosis  (without  intercurrent  affisc- 
tions)  is  often  from  twenty  to  forty  years,  and  as  the  disease  commonly 
begins  in  early  adult  life,  the  patient  may  reasonably  hope  to  reach  his 
sixtieth  year  if  he  possesses  the  means  and  intelligence  to  care  properly 
for  himself.  As  a  rule,  the  prognosis  is  best  when  the  disease  is  located 
in  the  cervical  and  upper  dorsal  regions.  When  it  involves  the  lumbar 
region  the  outlook  is  less  good,  because  of  the  danger  of  cystitis  and 
pyelonephritis.  When  the  process  invades  the  medulla  the  prognosis 
is  rendered  distinctly  less  favorable,  as  regards  the  duration  of  life,  than 
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if  it  remains  confined  to  the  cervico-dorsal  region  ;  but  bulbar  symptoms 
may  be  present  many  years  without  causing  death.  The  significance 
of  bulbar  symptoms  in  syringomyelia  is  thus  less  grave  than  their  pres- 
ence in  spinal  progressive  muscular  atrophy.  Death  from  a  bulbar 
lesion  is  to  be  regarded  as  rare  in  syringomelia.  Death  oftenest  results 
from  phthisis,  pneumonia,  typhoid  fever,  or  some  intercurrent  infectious 
disease,  but  death  from  the  consequences  of  cystitis  or  from  septic  infec- 
tion from  local  suppurative  affections  is  by  no  means  uncommon. 

Remissions  in  certain  symptoms  of  syringomyelia  are  not  very  rare. 
They  may  come  on  at  any  time  in  the  course  of  the  disease,  and  may 
last  for  months  or  even  for  years.  The  improvement  may  relate  to 
paralysis,  to  wasting,  to  trophic  disturbances,  to  bulbar  symptoms,  to 
sphincteric  disturbance,  and  even  to  analgesia  and  thermo-ansesthesia. 
The  cause  of  the  remissions  is  obscure.  Possibly  it  is  referable  to 
diminution  of  the  oedema  of  the  cord,  which  is  no  uncommon  occurrence. 
However  marked  they  may  be,  the  remissions  are  not  to  be  regarded  as 
evidence  of  a  reparative  process  in  the  cord. 

In  some  cases  certain  symptoms  of  the  disease  grow  acutely  more 
pronounced  or  new  symptoms  appear  rapidly  or  even  suddenly.  This 
is  especially  apt  to  be  the  case  with  bulbar  symptoms.  The  exacerba- 
tions are  thought  to  be  due  to  vascular  disturbances,  especially  spontan- 
eous hemorrhage  (which  is  not  very  rare),  or  to  a  rapidly  increasing 
oedema. 

Treatment. — It  is  evident  from  the  nature  of  the  lesions  which 
form  the  basis  of  the  disease  that  treatment  directed  to  the  removal  of 
these  lesions  must  be  useless.  There  are,  however,  symptoms  which 
may  be  modified  by  means  of  therapeutic  measures.  '^ 

For  the  relief  of  the  severe  pain  which  sometimes  accompanies  the 
disease  it  is  best  to  use  antipyrine,  antifebrine,  phenacetine,  or  ammonol. 
The  use  of  lukewarm  baths  of  ten  or  fifteen  minutes'  duration  may 
greatly  alleviate  pain  for  a  time.  They  may  be  given  twice  daily. 
Morphine  should  not  be  employed  until  all  other  measures  have  failed, 
for  the  disease  is  of  such  long  duration  that  the  establishment  of  the 
morphine  habit  is  greatly  to  be  regretted.  Moreover,  the  period  of 
severe  pain  is  usually  of  short  duration. 

The  early  use  of  massage,  passive  movements,  and  of  local  hot-water 
baths  (105°  F.)  for  fifteen  minutes,  twice  daily,  does  much  to  prevent 
serious  contractures.  Effusions  into  the  joints  may  be  treated  by  aspira- 
tion. The  usual  surgical  means  may  be  employed  for  the  treatment  of 
suppurative  affections  of  the  joints  and  exostoses. 

Prophylactic  measures  are  of  the  utmost  importance.  The  patient 
must  be  guarded  constantly  from  contact  of  tlie  analgesic  portions  of 
the  body  with  hot  objects.  Slight  traumatismus  and  slight  inflamma- 
tory affections  should  be  treated  promptly.  Their  neglect  often  leads 
to  extensive  trophic  lesions,  which  may  endanger  the  well-being  of  the 
patient.  Treatment  by  suspension  is  probably  dangerous  on  account  of 
increasing  the  liability  to  hemorrhage  into  the  spinal  cord.  All  forms 
of  electrical  treatment  are  pr()bal)ly  useless. 

As  in  all  varieties  of  chronic  spinal-cord  disease,  it  is  essential  to  look 
carefully  after  the  general  nutrition,  for  it  is  likely  that  all  influences 
which  impair  the  general  health  tend  to  shorten  the  life  of  the  patient. 
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MALFORMATIONS  OP  THE  SPINAL  CORD. 

Malformations  of  the  spinal  cord  are  usually  classified  as  congen- 
ital or  acquired,  but  no  absolute  separation  of  these  two  forms  can  be 
justified  on  biological  grounds.  Thus,  syringomyelia,  which  has  been 
regarded  as  an  example  of  an  acquired  malformation  of  the  spinal  cord, 
is  surely  due  to  developmental  errors  which  have  their  beginning  in 
embryonic  life.  The  only  congenital  malformation  of  the  spinal  cord 
which  possesses  clinical  importance  is  spina  bifida.  It  is  true  that  a 
great  variety  of  displacements  of  the  gray  and  white  matter  have  been 
described  as  examples  of  heterotopia,  but  it  has  been  conclusively  shown 
by  Van  Gieson  that  the  majority  of  the  cases  described  as  heterotopias 
are  the  consequence  of  rude  handling  of  the  spinal  cord  in  the  course 
of  its  removal.  True  heterotopias  occur,  but  are  extremely  rare.  They 
are  apt  to  consist  in  a  separation  of  a  bit  of  the  gray  matter  or  of  the 
substantia  gelatinosa  from  the  rest  of  the  gray  substance.  There  is  no 
reason  to  believe  that  the  true  heterotopias  observed  have  given  rise  to 
symptoms.  Deformities  of  the  cord  are  sometimes  observed  in  mon- 
strosities. Thus  there  is  a  condition  of  amyelia  in  which  the  cord  is 
congenitally  absent  (the  brain  usually  being  absent  also).  Sometimes 
the  cord  is  greatly  reduced  in  size  {cdelomyelia)  or  is  divided  into  two 
halves  longitudinally  (diastematomyelia),  each  covered  with  its  own  pia, 
or  there  is  a  union  of  two  cords  (diaplomyelia),  as  in  the  case  of  some 
double  monsters.  In  cases  where  there  has  been  defective  development 
or  intra-uterine  amputation  of  a  limb  the  spinal  cord  presents  a  corre- 
sponding want  of  symmetry,  especially  in  its  gray  substance. 

Spina   Bifida. 

Definition. — Spina  bifida  is  a  malformation  of  the  vertebral  column 
which  permits  the  protrusion  of  some  portion  of  the  contents  of  the 
vertebral  canal  as  an  elastic  compressible  tumor  containing  cerebro- 
spinal fluid,  which  is  usually  increased  in  size  by  respiratory  spasm  (as 
in  crying),  and  may  be  increased  by  pressure  on  the  anterior  fontanelle. 
The  disease  is  one  of  surgical  interest  chiefly,  and  only  the  barest  men- 
tion of  the  more  important  facts  will  be  undertaken  here. 

Etiology. — Spina  bifida  depends  upon  a  congenital  defect  in  the 
development  of  certain  vertebral  arches  due  to  a  deficiency  in  the  growth 
of  mesoblast  from  either  side,  which  normally  encloses  the  embryonic 
spinal  cord  and  forms  bone.  The  cause  of  this  defect  is  to  be  sought 
in  the  germ -plasm,  certain  cell  elements  of  which  do  not  possess  the 
capacity  to  proliferate  fully  along  the  normal  lines  of  growth.  The 
writer  has  noted  that  in  the  cases  observed  by  him  one  or  both  of  the 
parents  have  usually  been  immature  or  badly  nourished.  Very  rarely 
one  parent  has  spina  bifida.  Spina  bifida  is  said  to  occur  in  about  one 
child  in  every  thousand  born  (Chaussier). 

Pathology. — The  essential  element  in  spina  bifida  has  just  been 
referred  to.  In  many  cases  the  defect  is  not  confined  to  the  vertebral 
arches,  but  implicates  the  mesodermic  tissues  (corium,  muscle)  which 
normally  cover  the  spine.  The  failure  on  the  part  of  these  tissues  to 
grow  gives  the  structures  within  the  canal  little  or  no  support  and 
allows  their  protrusion. 
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According  to  the  nature  of  the  contents  of  the  protrusion  there  are 
several  varieties  of  spina  bifida.  Of  these  the  chief  are  (1)  meningocele, 
(2)  meningo-myelocele,  and  (3)  syringo-myelocele. 

(1)  In  a  meningocele  the  sac  contains  only  the  spinal  membranes; 
the  tumor  is  sessile,  sometimes  pedunculated,  and  may  attain  a  diameter 
of  five  or  six  inches.  This  variety  is  oftenest  found  in  the  cervical 
region. 

(2)  In  a  meningo-myelocek  the  sac  contains  the  cord  as  well  as  the 
membranes,  the  tumor  is  sessile  and  never  pedunculated,  is  only  partly 
covered  by  skin  (there  being  a  central  area  covered  only  by  a  thin  trans- 
lucent epithelial  membrane),  is  small  in  size  (about  the  size  of  a  small 
orange),  and  occurs  in  the  lumbo-sacral  region.  The  tumor  often  has  a 
vertical  furrow  or  umbilication  Avhich  marks  the  attachment  of  the  spinal 
cord.  Ordinarily  the  cord  or  cauda  equina  runs  horizontally  backward 
across  the  upper  portion  of  the  tumor  to  the  umbilicated  spot,  from 
which  the  nerves  then  pass  forward  to  re-enter  the  spinal  canal  and  pass 
to  their  distribution.  Sometimes  the  nervous  structures  join  the  wall 
of  the  sac  on  entering  the  tumor,  and  the  much  attenuated  nerves  spread 
out  all  over  the  inner  surface  of  the  sac  to  converge  below  and  re-enter 
the  spinal  canal.  About  two  thirds  of  the  cases  of  spina  bifida  are  of 
this  variety. 

(3)  In  syringo-myelocele  the  central  canal  of  the  cord  is  distended 
with  fluid  and  the  sac  is  lined  by  the  atrophied  structures  of  the  cord 
and  Cauda  equina. 

Other  errors  of  development  are  not  rarely  associated  with  spina 
bifida  (club-foot,  hydrocephalus,  occasionally  encephalocele,  cerebral 
meningocele,  or  hare-lip).  Hydrocephalus  is  most  often  associated  with 
syringo-myelocele.  In  what  is  known  as  spina  bifida  occulta  there  is 
no  external  tumor,  but  the  defect  in  the  arches  can  be  felt  on  palpation, 
and,  as  in  all  forms  of  spina  bifida,  the  spinal  cord  generally  extends 
considerably  lower  than  normally. 

Symptoms. — Where  the  spinal  cord  is  not  damaged  symptoms  may 
be  wholly  absent.  This  is  usually  the  case  in  meningocele.  In  men- 
ingo-myelocele  and  in  syringo-myelocele  there  is  commonly  some  damage 
to  the  cord  or  nerves,  and  paralysis  in  the  lower  extremities  results. 
The  paralvsis  and  wasting  are  especially  marked  below  the  knee.  The 
anterior  tibial  group  often  suffer  less  than  the  posterior,  and  talipes 
varus  occurs.  The  sphincters  may  or  may  not  be  implicated.  Rarely 
changes  like  those  seen  in  tabes  are  found  in  the  tarsal  and  metatarsal 
bones,  or  perforating  ulcer  of  the  foot  may  occur.  Sometimes  the  knee 
jerk  is  absent  on  one  or  both  sides. 

Prognosis. — The  prognosis  is  best  in  meningocele.  In  meningo- 
myelocele and  in  syringo-myelocele  with  Avell-markcd  ])aralysis  the  out- 
look is  always  bad,  and  if  complicated  with  hydrocophakis  it  is  hopeless. 
In  Demme's  cases  there  were  7  recoveries  and  15  deatlis  out  of  25  cases 
of  spina  bifida  operated  upon,  and  28  dcatlis  within  the  first  month  in  a 
total  of  32  cases  wliich  were  not  operated  u])()n.  The  causes  of  death 
are  marasmus,  infection  (with  or  without  rupture),  and  convulsions  fol- 
lowing rupture  of  the  sac  and  the  rai)id  draining  of  fluid. 

Diagnosis. — A  pedunculated  translucent  tumor  without  palpable 
fissure  of  the  spine  is  almost  certainly  a  meningocele.     An  umbilicated 
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sessile  tumor  with  palpable  vertebral  fissure  and  umbilication  of  the 
tumor  indicates  a  meningo-myelocele,  even  if  there  is  no  paralysis. 
The  distinction  of  meningo-  from  syringo-myelocele  is  not  always  possi- 
ble.    The  presence  of  hydrocephalus  renders  the  latter  condition  likely. 

Treatment, — In  every  case  the  tumor  should  be  guarded  from 
pressure  and  injury,  and  this  may  best  be  done  by  means  of  a  rubber 
ring-cushion  which  encircles  the  protrusion.  The  surface  should  be 
kept  clean  and  aseptic,  especially  where  the  corium  is  deficient.  Bis- 
muth subnitrate  or  iodoform  should  be  applied  to  the  surface.  The 
presence  of  a  considerable  degree  of  paralysis  or  of  hydrocephalus  or  of 
advanced  marasmus  contraindicates  any  operative  procedure.  In  other 
cases  the  question  of  operation  is  to  be  considered.  Various  procedures 
have  been  employed,  the  most  satisfactory  of  these  being  aspiration  and 
injection.  Almost  one  half  of  the  contents  of  the  tumor  is  first  evacu- 
ated. Then  a  drachm  of  Morton's  fluid  is  injected  without  removal  of 
the  syringe.  This  fluid  consists  of  iodine  gr.  x,  iodide  of  potassium  gr. 
XXX,  glycerine  ^j. 

The  child  should  be  kept  in  the  recumbent  position  for  several  hours 
after  the  injection.  After  a  period  of  inflammatory  reaction  lasting 
several  days  there  is  in  successful  cases  a  gradual  contraction  of  the 
tissues  of  the  tumor,  with  eventual  obliteration  of  the  sac.  This  method 
appears  to  have  been  successful  in  almost  one  half  the  cases  in  which  it 
has  been  used.  But  even  where  the  operation  is  surgically  a  success 
the  symptoms  due  to  damage  of  the  cord  (paralysis,  incontinence)  almost 
invariably  increase  and  lead  ultimately  to  death.  It  is  best  not  to  sub- 
ject a  child  to  this  operation  until  it  is  six  months  of  age,  unless  there 
is  danger  in  waiting.  Simple  aspiration  and  compression  are  useless. 
Excision  of  the  sac  of  ligation  is  of  course  permissible  only  in  cases 
where  the  cord  or  nerves  do  not  enter  the  tumor.  Judging  from  the 
report  of  the  London  Clinical  Society  (1885),  the  cord  or  nerves  enter 
the  sac  in  almost  95  per  cent,  of  all  fatal  cases  of  spina  bifida. 
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By  christian  A.  HERTER,  M.  D. 


PROGRESSIVE  BULBAR  PARALYSIS. 

Synonyms. — Chronic  bulbar  paralysis ;  Labio-glosso-laryngeal 
paralysis. 

Definition. — An  afebrile  disease  of  the  second  half  of  life,  dis- 
tinguished by  gradual  progressive  impairment  of  speech,  phonation, 
mastication,  and  deglutition,  dependent  on  progressive  symmetrical  de- 
generation of  the  principal  motor  nuclei  of  the  medulla.  It  is  inti- 
mately related  to  progressive  muscular  atrophy. 

Etiology. — Progressive  bulbar  paralysis  is  a  very  rare  disease  in 
most  cases  of  which  no  distinct  cause  can  be  traced.  It  begins  usually 
after  the  forty-fifth  year,  but  has  been  known  to  occur  in  early  life. 
Males  suifer  somewhat  more  often  than  females.  Syphilis  has  not 
been  shown  to  be  a  cause,  but  there  is  some  reason  to  think  that  toxeemic 
states  (lead-poisoning,  diphtheria)  may  give  rise  to  it.  Over-use  of  the 
muscles,  injury,  exposure  to  cold,  emotion,  and  debilitating  influences 
generally  have  been  suspected,  but  it  is  not  clear  what  role,  if  any,  these 
influences  play.  An  acute  nuclear  inflammation  has  been  followed  by 
the  chronic  disease. 

Pathology. — The  primary  lesion  consists  in  a  bilateral  degenerative 
atrophy  in  the  nuclei  of  origin  of  the  hypoglossal,  spinal  accessory,  and 
less  constantly  in  the  vagus  nuclei,  and  only  rarely  in  the  nucleus 
ambiguus,  the  glosso-pharyngeal,  the  motor  nucleus  of  the  fifth,  or  in 
the  facial  nucleus.  In  general,  the  nuclei  implicated  are  representatives 
of  the  continuation  of  the  ganglion  cells  of  the  anterior  horns.  Some 
of  the  raphe  fibres  at  the  hypoglossal  level  may  be  degenerated  and  the 
posterior  longitudinal  bundle  may  be  involved  in  part.  The  pyramidal 
tracts  may  or  may  not  be  implicated  in  the  bulbar  pontine  region. 
When,  as  often  happens,  the  disease  is  complicated  with  paralysis  in  the 
trunk  and  extremities,  the  anterior  cornual  cells  and  the  motor  paths  in 
the  spinal  cord  are  the  seat  of  degeneration.  The  histological  changes 
are  not  always  the  same  in  character,  and  suggest  that  the  pathological 
alterations  are  sometimes  chiefly  parenchymatous,  sometimes  chiefly  in- 
terstitial. These  changes  are  essentially  the  same  in  nature  as  those 
observed  in  the    closely  allied    disease,  progressive  muscular  atrophy. 

The   peripheral  nerve  fibres  corresponding  to  the  nuclei  involved 
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undergo  degeneration  which  extends  to  the  intramuscular  nerve  end- 
ings and  the  muscle  fibres.  It  must  be  admitted  that  we  know  nothing 
of  the  ultimate  pathology  of  the  disease,  for  \\e  are  ignorant  of  the 
conditions  that  induce  those  nutritional  changes  in  the  nerve  elements 
that  must  underlie  the  atrophic  process. 

Symptoms. — The  tongue  is  usually  involved  first.  Speech  gradually 
becomes  indistinct,  owing  to  the  imperfect  articulation  of  the  Unguals, 
I,  n,  d,  and  t.  The  tongue  cannot  be  placed  firmly  against  the  roof  of 
the  mouth  as  in  making^:)  and  b,  and  is  in  time  protruded  with  difficulty. 
Very  early,  as  a  rule,  the  lips  become  weak  and  the  patient  cannot  make 
the  labials  or  whistle.  The  palate  and  pharyngeal  muscles  soon  become 
weak  and  swallowing  is  impaired.  As  the  paralysis  advances  it  becomes 
impossible  to  close  the  lips,  the  saliva  dribbles  from  the  mouth,  the 
lower  part  of  the  face  becomes  motionless  and  expressionless,  articulate 
speech  grows  impossible,  and  it  finally  becomes  all  but  impossible  to 
swallow.  In  some  cases  there  are  paralysis  and  atrophy  of  muscles  of 
of  the  upper  part  of  the  face  and  of  the  eyeball. 

There  is  no  change  in  sensibility  in  any  of  the  parts  implicated. 
The  throat  reflex  is  lost,  sometimes  early,  and  increases  greatly  the 
chance  of  food  entering  the  larynx.  The  tongue  is  often  considerably 
wasted,  but  may  remain  normal  in  size,  wlien  it  is  apt  to  be  soft  and 
flabby.  The  lips  may  or  may  not  be  wasted.  The  electrical  reactions 
are  usually  little  altered ;  sometimes  a  partial  form  of  li.  D.  is  found. 
In  the  cases  where  there  is  no  wasting  reflex  action  is  apt  to  be  pre- 
served, and  may  even  be  increased.  It  is  probable  that  in  these  cases 
the  fibres  of  the  pyramidal  tracts  are  implicated  out  of  proportion  to 
the  nuclei — a  condition  comparable  to  that  found  in  the  amyotrophic 
lateral  sclerosis  type  of  progressive  muscular  atrophy.  Intellect  is 
usually  unimpaired,  but  there  is  apt  to  be  considerable  emotional  insta- 
bility. 

The  association  of  progressive  bulbar  paralysis  with  progressive 
muscular  atrophy  is  not  very  imcommon.  Sometimes  the  bulbar,  some- 
times the  spinal,  symptoms  are  the  first  to  appear  and  dominate  the 
clinical  picture.  Very  rarely  the  muscles  of  the  up])er  part  of  the  face 
and  of  the  eyeballs  are  implicated  in  bulbar  paralysis,  and  the  muscles 
of  mastication  have  been  known  to  be  involved. 

Although  the  disease  is  progressive,  its  advance  is  not  uniform.  In 
almost  every  case  there  are  periods  of  weeks  or  months  in  which  the 
symjitoms  arc  at  a  standstill.  The  entire  duration  of  the  disease  is  very 
variable  (six  months  to  ten  years),  but  the  majority  of  cases  terminate 
fatally  in  from  two  to  four  years.  Very  rarely  a  case  beginning  in  early 
life  undergoes  arrest  after  reaching  a  moderate  degree  of  development. 
The  chief  causes  of  death  are  extreme  debility  from  inanition,  deglu- 
tition, broncho-pneumonia,  failure  of  respiration  from  imj^lication  of  the 
vagus  centres,  or  atro])hy  of  resj)iratory  muscles,  and  intercurrent 
diseases  (especially  lobar  ])neumoiiia). 

I)iA(;nosi.s. — The  cardinal  features  of  ])rogressive  bulbar  })aralysis 
are  the  <listribution  of  the  paralysis,  the  gradual  onset  and  development, 
the  symmetry  of  the  symj)toms,  and  the  age  of  the  patient.  Tlie  vas- 
cular lesions  of  the  bulb  are  distinguished  by  their  acute  onset.  The 
chronic  inflammatory  processes  and   tumors   of  the  medulla  are  distin- 
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guishcd  chiefly  by  the  unsymmetrical  symptoms  they  cause,  their  greater 
hability  to  implicate  deglutition  and  respect  the  lips,  and  the  presence 
of  other  cerebral  symptoms  (headache,  optic  neuritis).  A  chronic  scle- 
rotic process  in  each  hemisphere  has  been  known  to  cause  symptoms 
similar  to  those  of  progressive  bulbar  paralysis.  The  symptoms  in  such 
a  case  are  those  of  a  double  hemiplegia  with  involvement  of  the  face 
and  normal  bulbar  reflexes.  The  condition  is  known  as  "  pseudo-bulbar 
paralysis."  Ordinarily,  the  pharyngeal  paralysis  of  diphtheritic  mul- 
tiple neuritis  is  readily  distinguished  from  progressive  bulbar  paralysis, 
but  cases  of  true  bulbar  paralysis  have  been  known  to  succeed  diphthe- 
ritic paralysis  after  several  months,  and  the  conditions  have  been  con- 
fused. In  general  it  may  be  said  that  so  long  as  the  muscles  affected 
have  undergone  no  atrophy,  there  is  a  possibility  that  the  diagnosis  of 
progressive  bulbar  paralysis  is  an  error.  It  should  also  be  remembered 
that  there  are  cases  of  non-atrophic  bulbar  paralysis  running  a  slow 
course  and  associated  with  weakness  of  the  extremities  and  perhaps  of 
the  external  ocular  muscles  (ptosis),  which  are  not  progressive  and  in 
which  no  lesions  in  the  nervous  system  have  been  detected  (see  Asthenic 
Bulbar  Paralysis,  p.  284).  A  temporary  functional  bulbar  paralysis  of 
gradual  development  sometimes  occurs  in  those  who  play  wind  instru- 
ments. 

Prognosis. — Progressive  bulbar  paralysis  is  a  fatal  disease  in  all 
but  a  few  cases  which  begin  in  early  life.  When  it  forms  part  of  an 
amyotrophic  lateral  sclerosis  it  terminates  fatally  in  two  or  three  years 
or  less.  In  primary  uncomplicated  cases  the  duration  is  said  to  be 
usually  one  or  two  years  longer. 

Treatment. — The  only  rational  indication  is  to  do  that  which  is 
most  likely  to  improve  the  general  nutrition  of  the  patient,  and  with 
this  the  nutrition  and  functional  capacity  of  the  diseased  portion  of  the 
nervous  system.  It  is  surprising  to  see  how  much  improvement  in 
voluntary  power  may  follow  the  administration  of  an  abundance  of 
nutritious  food  where  this  has  been  lacking.  Arsenic,  strychnine,  and 
other  tonics  are  useful  in  so  far  as  they  improve  nutrition.  Electricity 
is  useless.  Care  must  be  taken  to  avoid  the  entrance  of  food  into  the 
larynx,  and  the  physician  must  be  prepared  for  the  use  of  feeding  by 
the  stomach  tube.  Atropine  may  reduce  the  salivation  a  little.  Where 
the  terminal  respiratory  disorders  set  in  morphine  should  be  freely 
used  to  relieve  discomfort. 


ASTHENIC  BULBAR  PARALYSIS.^ 

Synonyms. — Bulbar  paralysis  without  anatomical  basis  (Oppen- 
heim) ;  Myasthenia  gravis  pseudo-paralytica  (Jolly) ;  Erb's  disease 
(Murri). 

Definition. — A  rare  disease,  characterized  by  rapid  and  often  ex- 
treme exhaustion  of  muscular  power,  especially  under  the  influence  of 

'  The  description  of  this  condition  is  hased  mainly  on  that  of  Striimpell,  in  Bd.  8  of 
the  DeiitHche  Zeitschrift  fur  Nervenheilkunde. 
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functional  activity,  the  muscles  chiefly  involved  being  those  supplied 
by  the  motor  bulbar  nuclei,  whilst  any  or  all  of  the  skeletal  muscles 
are  liable  to  suffer  in  lesser  degree. 

Etiology. — The  condition  usually  makes  its  appearance  during 
adolescence  or  early  adult  life.  Of  the  21  cases  hitherto  observed,  only 
5  occurred  in  persons  over  thirty  years  of  age,  and  the  2  oldest  of  these 
5  were  forty-seven  and  fifty-five.  The  4  youngest  were  from  twelve  to 
fifteen  years  of  age.  The  two  sexes  were  about  equally  represented. 
As  yet  no  cause  for  the  condition  has  been  discovered.  It  has  in  several 
instances  developed  after  an  acute  infectious  disease  (oftenest  influenza), 
but  it  is  not  unlikely  that  the  relation  was  accidental.  Heredity  and 
excessive  fatigue  do  not  appear  to  have  played  any  role.  It  is  indeed  a 
striking  feature  of  the  disease  that  it  usually  appears  in  apparently 
healthy  and  robust  persons. 

Pathology. — Nothing  is  known  of  the  pathology  of  the  disease. 
In  the  five  cases  in  which  a  careful  examination  of  the  central  and 
peripheral  nervous  systems  and  of  the  muscles  was  made  no  patholog- 
ical changes  were  found  (Wilks,  Oppenheim,  Eisenlohr,  Hoppe,  Strlim- 
pell).  One  observer,  indeed  (C.  Mayer),  found  changes  (in  prepara- 
tions made  by  the  Marchi  method)  in  the  intramedullary  portions  of 
the  spinal  and  hypoglossal  nerve  roots,  but  it  is  not  clear  that  his  find- 
ings have  any  significance.  The  rapid  recovery  of  power  in  the  ex- 
hausted muscles  when  they  are  given  rest  is  in  harmony  with  the  view 
that  the  symptoms  do  not  depend  on  any  structural  change.  It  is  not 
yet  clear  whether  the  functional  exhaustion  affects  both  the  central  and 
peripheral  motor  neurons,  or  whether,  as  seems  likely,  it  affects  especially 
the  peripheral  portion  of  the  motor  path. 

Syjsiptoms. — At  first  the  essential  feature  of  the  disease  is  the 
rapidity  with  which  one  or  more  groups  of  muscles  become  fatigued  on 
exertion.  The  exhaustion  may  be  so  complete  that  the  muscles  are 
apparently  paralyzed,  but  in  the  course  of  a  few  hours  or  over  night 
partial,  if  not  entire,  restoration  of  function  occurs.  After  a  time, 
however,  the  restoration  of  function  becomes  less  complete,  and  a  per- 
manent paresis  develops  in  the  muscles  most  affected,  whilst  in  others, 
which  at  first  seemed  normal,  the  characteristic  rapid  exhaustion  from 
use  appears.  The  order  in  which  the  different  muscles  are  involved 
varies  considerably  in  different  cases,  but,  as  a  rule,  ptosis  is  the  first 
evidence  of  the  disease.  Very  soon  appears  difficulty  in  swallowing, 
in  mastication,  and  in  articulation.  These  functions  may  be  unequally 
affected.  Only  rarely  are  the  eyeball  muscles  implicated.  The  impli- 
cation of  the  facial  muscles  gives  the  face  the  same  appearance  of  re- 
laxation that  is  observed  in  nuclear  bulbar  paralysis.  It  is  very  rare 
for  the  paresis  to  be  confined  to  the  muscles  innervated  by  the  pons- 
medulla.  As  a  rule,  the  muscles  of  the  arms  and  legs  are  affected  in 
tiic  same  manner  as  the  bulbar  muscles,  and  simultaneously  with  them, 
but  in  much  less  degree.  In  one  case,  indeed  (Oppenheim),  the  extrem- 
ities were  involved  before  the  bulbar  muscles.  The  arm  palsy  is 
usually  more  marked  than  the  leg  palsy.  All  the  voluntary  muscles 
of  the  body  may  he.  affected.  The  degree  of  paresis  varies  consid- 
erably from  day  to  day  in  some  jiatients,  (piite  aside  from  the  influence 
of  muscular  exercise,  and  some  ])atients  speak  of  their  "good  days" 
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and  "  bad  days."  During  the  menstrual  period  "  bad  days  "  are  apt 
to  be  numerous.  Sometimes  the  loss  of  power  grows  very  rapidly, 
almost  suddenly,  worse.  Not  rarely  a  patient  is  rapidly  suffocated, 
owing  apparently  to  paralysis  of  the  pharyngeal  and  laryngeal  muscles, 
and  death  has  several  times  occurred  from  this  condition.  Sensibility 
is  never  disturbed,  the  sphincters  are  never  implicated,  and  vasomotor 
changes  are  very  unusual.  At  times  the  muscles  undergo  slight  wasting, 
but  the  atrophy  is  never  considerable.  It  has  been  found  that  w^hen 
the  affected  muscles  are  stimulated  indirectly  by  faradism — that  is, 
through  the  nerve  or  directly — they  are  rapidly  exhausted  (Jolly). 

Diagnosis. — The  practitioner  who  is  aware  of  the  existence  of  this 
disease  can  have  no  difficulty  in  recognizing  it  and  in  distinguishing  it 
from  bulbar  paralysis,  the  diagnosis  being  based  especially  on  the  cha- 
racteristic rapid  exhaustion  of  the  affected  muscles,  the  absence  of  R.  D. 
and  atrophy,  the  marked  variations  in  the  degree  of  the  palsy,  and  on 
the  early  onset  of  the  affection. 

Prognosis. — The  prognosis  is  necessarily  always  a  matter  of  uncer- 
tainty. Some  cases  live  only  a  few  weeks  or  months ;  others  last  with 
more  or  less  marked  remission  for  many  years.  It  may  be  that  some 
cases  entirely  recover,  but  on  this  point  nothing  definite  can  yet  be  said. 
In  the  second  case  reported  by  Murri  the  disease  had  lasted  twelve 
years,  with  numerous  remissions  and  intermissions.  Even  in  cases 
that  are  progressing  favorably  death  may  occur  from  suffocation  without 
much  warning. 

Treatment. — There  is  no  known  means  of  influencing  the  course 
of  the  disease,  but  it  is  probable  that  the  outlook  is  improved  by  all 
conditions  that  benefit  the  general  health.  Striimpell  found  strychnine 
and  other  nervine  tonics  quite  useless.  He  suggests  the  use  of  a  weak 
continuous  galvanic  current.  It  is  best  for  the  patient  to  be  kept  very 
quiet,  with  considerable  rest  in  bed. 


THROMBOSIS  AND  EMBOLISM  OF  THE   BULBAR 

ARTERIES. 

Definition. — The  occlusion  by  thrombosis  from  syphilitic  endar- 
teritis or  from  atheroma,  or  by  embolism  of  the  arteries  of  the  medulla 
(vertebral,  anterior  spinal),  together  with  the  softening  of  the  substance 
of  the  medulla  which  such  occlusion  almost  invariably  entails. 

Etiology. — The  factors  in  the  production  of  occlusion  of  the  bulbar 
arteries  are  those  which  operate  to  cause  the  occlusion  of  vessels  in 
other  parts  of  the  brain.  Occlusion  by  embolism  depends  on  the  exist- 
ence of  endocarditis,  and  is  essentially  an  occurrence  of  early  life  (child- 
hood, adolescence,  and  early  adult  life).  In  thrombosis  from  syphilitic 
endarteritis  the  time  which  intervenes  between  the  initial  lesion  and  the 
onset  of  occlusion  varies  from  a  few  months  to  many  years,  but,  as  the 
infection  is  apt  to  occur  in  early  adult  life,  its  effects  in  bringing  about 
thrombosis  of  the  bulbar  arteries  are  usually  felt  in  the  first  half  of  life. 
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Thrombosis  from  atheroma,  on  the  other  hand,  is  especially  apt  to  occur 
in  the  second  half  of  life,  but  its  onset  may  be  hastened  through  the 
influence  of  syphilis  or  of  chronic  nephritis.  Blows  upon  the  head  may 
also  hasten,  or  even  determine,  the  development  of  atheroma  of  the 
bulbar  arteries.  Thrombosis  of  the  bulbar  arteries,  though  an  infre- 
quent condition,  is  probably  ten  times   as  common  as  embolism. 

Pathology. — The  arteries  of  the  medulla  are  for  the  most  part 
without  anastomoses  :  their  occlusion,  therefore,  leads  to  anaemic  necro- 
sis and  reactionary  inflammation  of  the  bulbar  substance,  the  extent  of 
the  softening  being  dependent  on  the  size  and  number  of  the  vessels 
involved.  The  arteries  most  often  implicated  by  thrombosis  or  by 
embolism  are  the  vertebrals,  the  left  vertebral  being  oftener  occluded 
than  the  right.  As  a  rule,  only  one  artery  is  plugged,  and  the  result  of 
such  occlusion  seems  to  be  a  spot  of  softening  in  the  posterior  part  of 
the  medulla  of  variable  size,  commonly  extending  somewhat  across  the 
median  line.  The  individual  branches  of  the  vertebral  are  sometimes 
the  seat  of  thrombosis,  but  usually  the  seat  of  embolism,  owing  to  the 
angle  at  which  they  arise.  Thrombosis  of  the  basilar  is  not  very  un- 
common, and  when  the  clot  extends  from  the  vertebral  there  is  soften- 
ing of  both  medulla  and  pons — not  an  unusual  condition.  Sometimes 
the  region  of  softening  extends  from  the  upper  part  of  the  pons  to  the 
lower  part  of  the  medulla,  and  takes  in  a  large  part  of  the  transverse 
extent  of  the  parts.  On  the  other  hand,  there  may  be  a  single  small 
spot  of  softening  or  a  number  of  small  spots.  Very  seldom  no  changes 
in  the  vessels  can  be  found  to  account  for  the  softening.  Such  cases 
are  probably  instances  of  poliomyelitis  bulbi,  and  are  doubtless  of  bac- 
terial origin. 

Symptoms. — As  might  be  expected,  the  symptoms  of  occlusion  of 
the  bulbar  arteries  vary  considerably  according  to  the  situation  and 
extent  of  the  lesion  or  lesions. 

In  a  considerable  proportion  of  cases,  perhaps  the  majority,  the  onset 
of  the  symptoms  is  accompanied  with  sudden  or  rapid  loss  of  conscious- 
ness, in  this  condition  death  may  occur  in  the  course  of  a  few  seconds 
or  minutes,  and  in  such  cases  the  lesion  has  usually  been  large  and  has 
implicated  the  pons  (Hoyer).  In  the  cases  where  apoplexy  has  been 
absent  the  onset  has  generally  been  attended  by  vertigo,  vomitings 
headache,  drowsiness,  etc.,  after  which  the  signs  of  bulbar  paralysis 
have  made  their  appearance.  Weakness  and  disturbances  of  sensibility 
in  the  limbs,  usually  on  both  sides,  are  apt  to  attend  the  onset.  These 
symptoms  may  entirely  pass  away  in  a  few  hours  or  days,  leaving- 
boliind  them  only  the  distinctively  medullary  symptoms,  or  they  may 
continue  and  form  a  permanent  feature  of  the  condition. 

Chief  among  the  medullary  sym])t()ms  that  result  from  occlusion  of 
bulbar  arteries  are  difficulty  or  loss  of  articulation,  dysphagia,  rigidity 
of  the  ja^v  muscles  (perhaps  followed  by  Aveakness),  and  laryngeal 
])aralysis  (uni-  or  l)ilateral),  witli  resulting  aphonia  and  hoarseness. 
Crossed  hcniiana'stliesia,  crossed  tongue,  and  body  ])aralysis,  and  un- 
steadiness in  walking  or  falling  to  onc^  side  (from  imjdication  of  the 
restiform  1)ody),  are  important  Vnit  less  common  bulbar  symptoms  which 
possess  a  localizing  value.  The  motor  symptoms  referable  to  im^jlica- 
tion  f)f  the  general   motor  path  differ  much   in  different  cases.     The 
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paralysis  may  involve  all  four  extremities  :  there  may  be  merely  para- 
plegia of  the  legs,  there  may  be  hemiplegia,  especially  on  the  side  oppo- 
site the  greatest  bulbar  involvement  or  most  marked  on  the  same  side, 
or  there  may  be  paralysis  in  one  arm  and  in  both  legs.  Sometimes  the 
motor  weakness  shifts  from  one  side  to  the  other.  The  muscles  are 
usually  rigid  and  the  reflexes  heightened.  Parsesthesise  are  common ; 
sometimes  pain  is  a  conspicuous  symptom,  especially  in  the  arms  (Op- 
penheim).  Rarely  there  is  typical  hemiansesthesia  below  the  neck. 
There  may  be  some  wasting  of  the  tongue  or  face,  but  this  is  rare,  for 
the  corresponding  tracts  are  implicated,  as  a  rule,  between  the  cortex 
and  the  nuclei  (supranuclear  paralysis).  On  the  other  hand,  in  acute 
polioencephalitis  of  the  medulla  the  nuclei  are  implicated  and  wasting 
occurs.  The  mental  state  is  clear,  but,  owing  to  the  emotional  disturb- 
ance which  is  usually  present  and  the  difficulty  in  articulation,  the 
patient  is  apt  to  be  thought  weak-minded.  When  one  vertebral  is 
occluded  there  is  usually  one-sided  sensory  and  motor  defect,  and  perhaps 
hypersesthesia  in  one  or  both  legs,  but  the  effects  of  such  occlusion  vary 
widely  according  to  the  variations  in  the  extent  of  territory  supplied  by 
one  vertebral.  It  occasionally  happens  that  an  acute  lesion  (either  oc- 
clusion or  hemorrhage)  causes  symptoms  which  are  highly  symmetrical, 
and  which  correspond  clearly  to  those  due  to  degeneration  of  the  bulbar 
nuclei.  Sudden  deafness  and  vertigo  have  been  known  to  arise  from 
occlusion  of  the  upper  lateral  branches  of  the  basilar  artery. 

Diagnosis. — Occlusion  of  the  bulbar  arteries,  and  consequent  soft- 
ening, are  liable  to  be  confounded  with  two  conditions  especially — hemor- 
rhage into  the  medulla  and  acute  inflammation  of  the  bulbar  nuclei. 
The  distinction  from  hemorrhage,  usually  difficult,  sometimes  impos- 
sible, has  been  elsewhere  considered.  Acute  inflammatory  bulbar  paral- 
ysis (poliomyelitis)  is  of  more  gradual  onset  than  the  symptoms  of 
occlusion,  coming  on  as  it  does  acutely  in  the  course  of  a  few  days.  In 
distribution  the  paralysis  usually  corresponds  closely  with  that  observed 
in  degeneration  of  the  bulbar  nuclei ;  and  in  some  cases  of  hemorrhage 
or  softening  it  is  more  or  less  symmetrical  and  involves  face,  palate,  and 
tongue,  sometimes  also  pharynx  and  larynx.  The  diagnosis  of  occlusion 
from  embolism  is  based  on  the  occurrence  of  the  symptoms  already 
mentioned  in  a  patient  with  acute  or  subacute  endocarditis  (especially  in 
a  patient  under  fifteen).  Occasionally  the  diagnosis  is  further  strength- 
ened by  the  occurrence  of  embolism  elsewhere,  as  in  the  spleen  (sug- 
gested by  pain  and  swelling)  or  retina  (sudden  blindness). 

Prognosis. — In  all  cases  of  thrombosis  or  embolism  of  the  bulbar 
arteries  in  which  the  onset  is  attended  with  apoplexy  there  is  much 
danger  to  life  for  a  time,  especially  the  danger  of  respiratory  and 
cardiac  failure.  Another  source  of  danger  during  the  first  days  or 
weeks  is  pneumonia  from  the  entrance  of  food  into  the  trachea  or 
bronchi.  Only  a  minority  of  the  cases,  however,  die  in  the  acute  stage, 
and  most  of  these  are  cases  of  bilateral  vertebral  thrombosis  or  of 
basilar  thrombosis,  which  are  almost  invariably  fatal.  The  majority 
of  cases  live  through  the  acute  stage  and  undergo  gradual  improvement. 
In  a  few  cases  the  bulbar  symptoms  wear  away  altogether.  Even  cases 
with  widespread  paralysis  (as  of  all  four  extremities)  sometimes  recover 
to  a  considerable  extent.    In  many  cases  a  condition  like  that  of  chronic 
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bulbar  paralysis  (with  the  important  exception  of  being  regressive  in 
tendency  and  not  progressive)  remains  over.  In  general,  if  after  a 
month  there  is  little  improvement  and  paralysis  remains  considerable, 
there  is  little  likelihood  of  material  retrogression  in  the  symptoms. 
Second  attacks  of  similar  nature  sometimes  occur. 

Treatment. — Cases  should  be  treated  on  the  principles  that  apply 
to  thrombosis  and  embolism  elsewhere.  When  the  symptoms  depend 
on  thrombosis  from  syphilitic  endarteritis,  energetic  antisyphilitic  treat- 
ment is  indicated,  and  may  be  safely  employed  in  doubtful  cases  in 
which  the  ])atient  is  under  sixty  and  embolism  can  be  excluded. 
During  the  acute  stage  the  heart  must  be  stimulated  by  means  of  strych- 
nine, digitalis,  and  alcohol,  according  to  the  conditions,  and  prolonged 
artificial  respiration  may  be  necessary.  The  bowels  should  be  kept 
open,  but  there  should  be  no  violent  purging.  The  patient  should  lie 
flat.  It  is  necessary  to  see  that  the  patient  does  not  die  of  inanition, 
and  it  may  be  necessary  to  feed  through  a  tube.  The  increased  suscep- 
tibility to  lobar  pneumonia  must  be  kept  in  mind. 


HEMORRHAGE  INTO   THE  MEDULLA;   HEMORRHAGE 
INTO  THE  PONS. 

Definition. — Extravasation  into  the  substance  of  the  medulla 
from  rupture  either  of  a  bulbar  vessel  or  of  a  vessel  of  the  pons,  with 
subsequent  extension  into  the  medulla.  Usually,  hemorrhage  into  the 
medulla  is  by  extension  from  the  pons,  and  on  this  account  it  is  de- 
sirable to  consider  together  the  bulbar  and  the  pontal  extravasations. 

Etiology. — The  causes  of  bulbar  and  pontal  hemorrhage  are  the 
causes  of  cerebral  hemorrhage  in  general.  The  degenerative  ])eriod 
of  life,  overwork,  mental  excitement,  and  sudden  exposure  to  cold  are 
the  conditions  that  favor  such  hemorrhage.  Occasionally  multiple 
punctate  hemorrhages  into  the  pons  have  been  caused  by  severe  con- 
cussion of  the  head.  The  rigidity  of  catalepsy  has  been  known  to 
determine  minute  extravasations  into  the  vagus  nuclei  of  the  medulla. 
Hemorrhage  limited  to  the  medulla  is  very  rare.  Hemorrhage  into 
tlie  pons  is  uncommon  as  compared  with  the  frequency  of  hemorrhage 
into  the  internal  capsule,  and  is  of  about  the  same  actual  frequency  as 
hemorrhage  into  the  cerebellum. 

Pathology. — The  hemorrhage  is  commonly  from  a  small  artery 
that  has  been  weakened  l)y  atheroma,  and  in  a  certain  number  of  cases 
(prolwbly  a  minority)  the  bleeding  has  followed  the  symjitoms  of  an 
aneurysm.  Ilarely  the  hemorrhage  is  ca]>illary,  and  results  from  the 
vascular  cliangcs  incidental  to  pernicious  anremia  or  leucocythoemia.  The 
extravasation  is  tlien  usually  small.  The  vessels  ordinarily  involved 
in  the  ]M)ns  are  the  median  l)raiu'hes  of  the  basilar  artery,  M'hich  ex- 
plains the  frequency  of  liemorrhage  near  the  median  line.  The  hemor- 
rhages are  often  s})heroidal  in  shape,  and,  owing  to  the  resistance 
offered  by  the  raphe,  are  g(Mi('rally  limited  to  one  side.     AVhen  there  is 
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rupture  of  a  small  lateral  branch  of  a  median  artery  the  blood  may 
extend  transversely.  Rupture  of  a  radicular  (lateral)  branch  is  rare. 
When  such  rupture  occurs  the  branch  to  the  root  of  the  fifth  nerve  is 
most  often  involved.  A  hemorrhage  of  considerable  size  is  liable  to 
extend  into  the  medulla,  into  the  middle  peduncle,  or  to  burst  into  the 
fourth  ventricle,  according  to  its  situation.  When  the  extravasation 
is  into  the  medulla  it  is  usually  from  a  median  artery,  and  is  very  apt 
to  break  into  the  fourth  ventricle  or  into  the  meninges. 

Symptoms. — The  majority  of  cases  of  hemorrhage  into  the  medulla 
die  in  a  few  seconds  or  minutes  from  interference  with  the  respiratory 
and  cardiac  nuclei.  Usually  there  is  sudden  loss  of  consciousness, 
more  often  without  than  with  convulsions.  Weakness  in  the  limbs  is 
rare,  because  the  lesion  is  generally  posterior  to  the  pyramidal  tract. 
Sometimes  death  does  not  occur  for  several  hours,  and  very  rarely  the 
apoplexy  is  recovered  from  and  leaves  behind  it  a  bulbar  paralysis. 
Very  rarely,  too,  bulbar  paralysis  of  acute  (not  sudden)  onset,  ivitJiout 
loss  of  consciousness,  results  from  a  medullary  hemorrhage  (Senator). 
A  hemorrhage  into  the  pons  is  generally  attended  with  initial  loss  of 
consciousness.  In  48  of  78  cases  of  partial  hemorrhage  death  occurred 
within  twenty-four  hours  (Bode),  and  has  been  known  to  occur  in  seven 
minutes  (Mickle).  Convulsions  at  the  onset  are  usual.  They  are 
general  and  epileptiform  as  a  rule,  but  may  aifect  the  legs  only — a  very 
characteristic  symptom.  Paralysis  is  generally  present,  and  is  usually 
bilateral,  but  may  be  hemiplegic  (crossed  or  common).  Anaesthesia 
may  be  associated  with  the  paralysis  or  exist  alone.  Commonly 
the  pupils  are  pin-point,  occasionally  they  are  dilated.  Vomiting  is 
often  present ;  the  temperature  is  apt  to  be  hyperpyrexial,  and  the 
respiration  is  usually  stertorous  or  gasping  or  Cheyne-Stokes.  In  non- 
fatal cases  there  is  either  no  loss  of  consciousness  or  the  loss  passes 
away  in  a  few  hours.  The  remaining  motor  and  sensory  symptoms 
differ  considerably  in  different  cases  (see  Cerebral  Localization,  p.  293). 
Hemiplegia,  crossed  or  common,  is  frequent.  Rarely  there  is  crossed 
hemiansesthesia,  which  is  apt  to  be  associated  with  staggering  to  one 
side,  owing  to  irritation  of  the  middle  peduncle  of  the  cerebellum. 
Considerable  mental  loss  is  not  rare. 

Diagnosis. — The  diagnosis  of  bulbar  hemorrhage  is  always  un- 
certain and  generally  impossible.  It  may  be  confounded  with  almost 
any  one  of  the  causes  of  sudden  death  or  apoplexy.  In  cases  where  the 
existence  of  a  bulbar  paralysis  can  be  made  out  there  is  always  the 
possibility  of  hemorrhage,  even  if  the  onset  is  acute  and  not  sudden, 
and  there  has  been  no  loss  of  consciousness,  but  the  probabilities  in 
such  cases  are  always  much  in  favor  of  acute  softening  of  the  medulla. 

The  diagnosis  of  partial  hemorrhage  in  the  stage  of  unconsciousness 
can  only  be  made  when  some  form  of  crossed  paralysis  is  detected,  but 
may  be  suspected  in  the  absence  of  crossed  paralysis  if  there  is  great 
embarrassment  of  respiration  associated  with  repeated  vomiting  or  pin- 
point pupils,  or  hyperpyrexia  or  convulsive  movements  limited  to  the 
legs.  In  the  post-apoplectic  stage  the  diagnosis  is  based  on  the  presence 
of  localizing  symptoms,  some  of  which  have  been  mentioned  in  the  pre- 
ceding section  (see  also  Cerebral  Localization,  p.  293). 

Prognosis. — The  desperate  nature  of  the  prognosis  in  bulbar  hemor- 
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rhage  is  evident  from  what  has  been  said.  Recoveries  from  bulbar 
hemorrliage  are  extremely  rare,  but  do  occm',  especially  where  loss  of 
consciousness  is  absent  or  lasts  only  a  few  minutes  or  hours.  Probably 
four  fifths  of  all  partial  hemorrhages  lead  to  death  within  two  days.  If 
the  initial  loss  of  consciousness  lasts  more  than  six  hours,  the  result  is 
almost  invariably  fatal ;  if  it  lasts  only  a  few  minutes,  recovery  is  prob- 
able, although  a  second  large  hemorrhage  may  succeed  the  first.  The 
outlook  is  also  very  bad  where  the  apoplexy  is  ingravescent.  If  there 
is  recovery  from  a  first  seizure,  there  is  always  the  possibility  of  recur- 
rence, and  the  likelihood  of  this,  which  cannot  be  estimated,  is  always 
increased  if  the  patient  is  unable  to  take  the  proper  precautionary 
measures. 

Treatment. — The  problem  of  treating  bulbar  hemorrhage  is  one 
which  very  seldom  arises.  When  it  does,  the  treatment,  like  that  of 
pontal  hemorrhage,  consists  in  quieting  an  overacting  heart  or  of 
stimulating  the  flagging  cardiac  and  respiratory  functions  by  means  of 
strychnine,  alcohol,  and  digitalis.  In  pontal  hemorrhage  the  respira- 
tion must  be  carefully  watched,  and  artificial  respiration  may  be  neces- 
sary during  an  entire  day.  Where  recovery  has  taken  place  recurrence 
is  to  be  guarded  against  by  means  of  rest,  quiet,  and  the  avoidance  of 
mental  excitement  and  alcoholic  stimulation. 
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DISEASES  OF  THE  BRAIN. 

By  J.  T.  ESKRIDGE,  M.  D. 


Oerebral  Localization. 

Experimental  investigation  and  clinico-pathological  observation,  as 
well  as  the  structural  organization  of  the  brain,  all  point  conclusively 
to  certain  portions  of  the  encephalic  mass  being  endowed  with  special 
functions.  While  the  study  of  limited  portions  of  the  brain  has  led 
to  important  results,  we  should  ever  bear  in  mind  that  the  entire  mass 
is  capable  of  acting  as  a  whole,  and  probably  does  so  in  the  performance 
of  its  higher  or  psychologic  functions.  It  is  probable  that  all  the  func- 
tions of  the  human  organism  have  their  highest  representatives  in  the 
cerebral  cortex,  and  there  may  be  a  specialized  centre  for  the  immediate 
control  of  each  function  ;  but  every  portion  of  the  brain  is  so  intimately 
connected,  either  directly  or  indirectly,  with  other  portions  that  the 
action  of  the  secondary  or  relative  centres  so  mask  the  functional 
activity  of  the  primary  ones  as  to  obscure  their  individuality,  except 
for  acts  that  are  so  highly  specialized  as  to  become  partially  reflex  or 
automatic  in  their  character.  At  all  events,  while  our  knowledge  of 
limited  portions  of  the  brain  is  becoming  each  year  more  definite,  but 
little  progress  has  been  made  in  determining  the  functions  of  the  un- 
known or  "  latent  regions." 

A  thorough  knowledge  of  the  gross  and  microscopic  anatomy  of  the 
lobes,  fissures,  and  convolutions  is  necessary  to  an  intelligent  and  com- 
prehensive study  of  the  localizable  functions  of  the  cerebral  cortex, 
but  the  space  into  which  this  article  must  be  compressed  is  entirely 
inadequate  for  a  discussion  of  this  subject.  For  a  detailed  account  of 
the  description  of  the  cerebral  cortex  the  reader  is  referred  to  works  on 
anatomy.^  The  lobes,  fissures,  and  convolutions  of  the  lateral,  median, 
and  basilar  surfaces  of  the  cerebrum  are  shown  in  Figs.  31-33,  ex- 
cept a  small  lobe,  the  island  of  Reil,  or  insula,  Avhich  is  covered  by  the 
operculum.  The  latter  is  formed  by  the  extension  downward  and  junc- 
tion of  the  ascending  frontal  and  ascending  parietal  convolutions  ^  below 

In  A  Text-Book  on  Nervous  Diseases  by  American  Authors  will  be  found  a  carefully 
prepared  article  on  the  gross  and  minute  anatomy  of  the  cerebral  cortex  by  C.  K.  Mills, 
in  connection  with  the  subject  of  cerebral  localization. 

^  These  are  also  known  as  the  anterior  and  posterior  central  convolutions. 
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Fig.  31. 


Lateral  aspect  of  the  left  hemicerebrum  :  F,  frontal  lobe ;  P,  parietal  lobe ;  0,  occipital  lobe ;  T, 
temporo-sphenoidal  lobe;  S,  fissure  of  Sylvius:  S',  horizontal;  S",  ascending  ramus  of  the 
same ;  c,  sulcus  centralis  or  fissure  of  Rolando ;  A,  anterior  central  or  ascending  frontal  convo- 
lution ;  £,  posterior  central  or  ascending  parietal  convolution;  i^i,  superior,  i^o,  middle,  and 
ij,  inferior  frontal  convolutions  ;  /i,  superior,  and  fo,  inferior  frontal  sulcus ;  /s,  sulcus  prKcen- 
tralis ;  Pi,  superior  parietal  or  postero-parietal  lobule ;  P^,  inferior  parietal  lobule— viz.  Pq, 
gyrus  supramarginalis ;  Po,  gyrus  angularis  ;  ip,  sulcus  intraparietalis ;  cvi,  termination  of  the 
calloso-marginal  fissure;  O],  first,  Oo,  second,  O3,  third  occipital  convolutions;  uo,  parieto- 
occipital fissure  ;  Oo,  sulcus  occipitalis  transversus  ;  uo,  sulcus  occipitalis  longitudinalis  inferior; 
J],  first.  To,  second,  T.t,  temporo-sphenoidal  convolutions ;  ^i,  first,  U,  second,  temporo-sphenoidal 
fissures  (lettering  according  to  Ecker). 

the  lower  end  of  the  fissures  of  Rolando.     In  raising  the  operculum 
the  main  stem  of  the  fissure  of  Sylvius  is  exposed,  in  which  lies  the 

Fig.  32. 
A  cB 


Median  surface  of  the  right  hemicerebrum  :  cr',  corpus  cnllosum  cut  through  the  centre;  Gf,  gyrus 
fornicatus;  //,  gyrus  hii)iiiiraniiii ;  h,  sulcus  hiiiiKicamiii :  (',  uncinate  gyrus  ;  riii,  sulcus  calloso- 
rnarginalis  ;  /•"i,"niciliaii  surface  of  the  lirst  fnnitnl  ccuivdhitidn  ;  c,  tcnninal  portion  of  the 
sulcus  centralis  fissure  of  Rolando  :  A,  ascending  frontal  ;  Jl,  ascending  parietal  convolution  ; 
7\.,  [ireciineus ;  Oo,  cuneus ;  Po,  i)arieto-occi|iital  lissure;  o,  sulcus-occipitalis  transversus;  ur, 
calcarine  fissure  ;"oc',  suj)erior  ;  oc",  inferior  ramus  (jf  the  same  ;  /',  gyrus  descendens  ;  J'^,  gyrus 
occipito-temporalis  lateralis  (lobulus  fusiformis);  75,  gyrus  occipito-temporalis  medialis  (lob- 
ulus  lingualis) ;  r/,  collateral  or  occipito-temporal  fissure. 

island  of   Roil,  itself  composed  of  several  small  convolutions.      The 
parieto-occipital  fissure  which  forms  the  anterior  boundary  of  the  occip- 
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ital  lobe  extends  but  a  slight  distance  on  the  lateral  surface  of  the 
brain,  so  that  the  convolutions  of  the  temporal  and  parietal  regions  are 
apparently  continuous  with  those  of  the  occipital  lobe. 


Cortical  Localization. 

Few  of  the  lesions  produced  by  disease  are  strictly  limited  to  the 
cortex,  and  those  of  an  experimental  character  often  involve  the  sub- 
cortical region.     Even  when  electricity  is  employed  to  stimulate  the 


Fig.  33. 


View  of  the  brain  frnm  below  :  F^,  first  frontal  convolution  or  gyrus  rectus  ;  Fo,  middle  or  second 
frontal  convolution  :  F^,  inferior  or  third  frontal  convolution ;  /,,  sulcus  olfactorius :  /s,  sulcus 
orbitalis;  Js,  third  or  inferior  temporo-sphenoidal  convolution;  Tj,  gyrus  occipito-temporalis 
lateralis  (lobulus  fusiformis) ;  75,  gyrus  occipito-temporalis  medialis  (lobulus  linguahs) ;  ^4, 
sulcus  occipito-temporalis  inferior ;  V3,  sulcus  temporo-sphenoidalis  inferior  or  third  temporal 
fissure  ;  po,  parieto-occipital  fissure  ;  oc,  calcarine  fissure  ;  U,  gyrus  uncinatus  ;  ch,  optic  chiasma  ; 
cc,  corpora  albicantia ;  KK,  crura  cerebri  (lettering  according  to  Ecker). 


cortex,  it  is  impossible  to  limit  the  effects  of  the  current  to  the  gray 

in  trying  to  distinguish  between 
and  destruction,  and  the  phenom- 
white  substance  immediately  be- 
]50ssible  that  we  should  soon  be 
eliable  information  regarding  the 


matter.  If  greater  care  were  used 
the  results  of  purely  cortical  irritation 
ena  that  follow  when  the  cortex  and 
low  are  simultaneously  involved,  it  is 
in  possession  of  more  accurate  and  r^ 
function  of  the  cerebral  cortex. 

Prefrontal  Cortical  Region. — All  that  portion  of  the  cortex  in  front 
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of  a  line  drawn  on  the  scalp,  1  inch  to  1^  inches  anterior  to  the  fissure 
of  Rolando  and  parallel  to  this  fissure,  may  be  designated  the  prefrontal 
cortical  region.  This  is  classed  among  the  so-called  latent  regions  of 
the  brain,  because  its  functions  are  not  well  known,  and  from  the  fact 
that  lesions  in  it  are  often  attended  by  indefinite  symptoms.  The  con- 
clusions of  Bianchi  ^  in  an  admirable  paper  in  which  he  reviews  the 
different  theories  in  regard  to  the  functions  of  the  frontal  lobe,  and  gives 
detailed  results  of  his  ow'u  carefully  conducted  experiments  on  twelve 
monkeys  and  six  dogs,  may  be  briefly  summed  up  thus  :  Upon  the  in- 
tegrity of  these  lobes  depends  the  co-ordinated  psychical  personality  of 
the  animal,  and  their  destruction  is  followed  by  the  loss  of  that  psych- 
ical tone  common  to  the  animal  or  individual.  There  are  no  known 
centres  in  the  frontal  lobes  in  which  special  functions  are  localizable,  yet, 
somehow,  in  this  portion  of  the  brain  are  fused  and  co-ordinated  the 
psychical  results  of  all  sensory  motor  impressions.  The  animal,  the 
frontal  lobes  of  which  have  been  mutilated,  ceases  to  show  appreciation 
of  friendship  or  kindness,  and  becomes  unsociable,  timid,  sexually  per- 
verted, and  filthy.  The  frontal  lobes  are  bilateral  in  their  action  in 
man,  and  a  non-irritative,  slowly-developed  lesion  may  almost  com- 
pletely destroy  the  function  of  one  lobe  without  giving  rise  to  appre- 
ciable symptoms.  Sudden  acute  or  irritative  lesions,  sufficiently  exten- 
sive to  interfere  with  function,  cause  a  train  of  mental  symptoms  cha- 
racterized by  weakened  power  of  concentrating  attention,  slowness  of 
perception  and  appreciation,  lessened  will,  judgment,  and  reason.  Com- 
plex intellectual  processes  are  no  longer  possible,  and  sustained  atten- 
tion is  equally  difficult.  Not  infrequently  the  individual  becomes  irri- 
table, suspicious,  and  impatient ;  the  moral  tone  may  be  weakened  and 
ordinary  neatness  is  often  neglected.  Inco-ordinate  movements  similar 
to  those  observed  in  lesions  of  the  cerebellum  have  been  observed  in 
disease  of  the  frontal  lobes,  but  these  are  usually  met  with  in  certain 
cases  of  tumor  of  this  region.  (See  Tumors  of  the  Frontal  Lobes, 
p.  468.) 

Motor  Localization. 

It  need  not  concern  us  here  whether  those  portions  of  the  cortex 
which  are  commonly  known  as  motor  are  purely  motor  in  their  function, 
as  Ferrier,  Mills,  and  a  number  of  others  still  maintain,  are  motor  and 
sensory,  as  argued  by  a  host  of  able  observers,  or  are  purely  kiufesthetic, 
as  first  advocated  by  Bastian.  The  fact  still  remains  for  practical  pur- 
poses— and  the  points  discussed  in  this  article  Avill  be  limited  to  those  of 
a  practical  character — that  irritation  or  destruction  of  the  cortical  sub- 
stance over  certain  areas  of  the  brain  will  usually  result  in  the  manifes- 
tation of  motor  phenomena.  It  is  ])robal)le  that  there  is  no  cortical 
centre  for  a  single  muscle,  except  possibly  for  the  diaphragm,  and  as  yet 
none  has  been  isolated  for  this,  to  my  knowledge.  Cortical  centres  seem 
to  preside  over  the  action  of  groups  of  muscles  that  act  in  association 
for  the  performance  of  definite  movements.  The  "  absolute  "  centres 
of  Exn(;r,  those  the  irritation  or  destruction  of  which  rarely  fails  to 
produce  motor  disturl>ance,  are  probably  comjjaratively  well  defined  and 
limited,  and  the  "  relative,"  those  the  irritation  or  destruction  of  which 

'  Bianclii :  Brain,  part  Ixxii.,  "WintcT,  1895,  p.  497. 


MOTOR  LOCALIZATION.  297 

frequently,  but  by  no  means  constantly,  results  in  motor  phenomena, 
are  illy  detined  and  extend  over  a  greater  area.     While  the  "  absolute  " 
centres  may  not  overlap  each  other  to  a  great  extent — but  this  is  by  no 
means  certain — it  is  quite  evident  that  the  "  relative  "  ones  do.     From 
the  fact  that  centres  do  overlap  each  other  the  difficulties  surrounding 
accurate  cortical  localization  are  greatly  enhanced.     Irritation  of  a  cor- 
tical motor  centre  will  give  rise  to  spasm,  and  destruction  to  paralysis, 
in  definite  groups  of  muscles  on  the  opposite  side  of  the  body ;  but  it 
must  be  remembered,  in  the  application  of  the  ]>rinciples  of  cerel^ral 
localization  to  the  study  of  the  seat  of  focal  lesions  of  the  brain,  that 
it  is  not  necessary  that  the  morbid  process  must  occur  within  the  centre, 
and  thus  irritate  and  destroy  it,  to  cause  spasm  or  paralysis  in  a  group 
of  muscles.     A  lesion  occurring  some  distance  from  a  centre  may  aifect 
it  in  various  indirect  ways — by  pressure,  by  irritative  inhibition,  or  by 
vascular  disturbance.     Sufficient  time  must  be  allowed  to  elapse  after 
the  development  of  a  lesion  to  get  its  permanent  effects  upon  a  centre. 
Cases  are  almost  valueless  for  the  study  of  localization  unless  every 
necessary  precaution  to  prevent  erroneous  conclusions  has  been  employed. 
Sudden  or  acute  extensive  morbid  processes  do  not  occur  in  the  motor 
centres  without  giving  rise  to  localizing  symptoms,  provided  the  general 
cerebral  functions  are  not  so  profoundly  disturbed  by  shock  that  their 
manifestation  is  impossible ;  but  chronic  lesions,  such  as  tumors  or  ab- 
scesses, may  in  rare  instances  develop  in  such  centres  without  being  at- 
tended by  distinct  symptoms  of  their  seat.     Such  occurrences  prove 
nothing  beyond  the  fact  that  nerve  tissue  is  much  more  tolerant  of  slowly 
developing  lesions  than  of  those  that  take  them  by  storm.     It  is  prob- 
able that  in  the  former  case  many  of  the  nerve  fibres  have  been  dis- 
placed rather  than  destroyed.     Broadbent  was  the  first  to  direct  atten- 
tion to  the  fact  that  muscles  that  act  in  association  with  similar  muscles 
of  the  opposite  side  are  controlled  to  a  greater  or  less  extent  by  the 
centres  in  both  hemispheres,  and  the  unilaterally  acting  muscles  are 
largely  represented  by  cortical  centres  in  one  hemisphere.     The  nearer 
the  distal  portion  of  the  extremities  the  more  highly  specialized  and  the 
more  unilateral  in  their  actions  are  the  muscles.     The  hand  muscles  are 
more   unilateral  in  their  action,  because  they  are  better  educated  to 
specialized  movements  than  those  of  the  foot.     The  muscles  concerned 
in  turning  the  eyes  in  different  directions  are  probably  the  purest  type 
of  bilaterally  acting  muscles,  but  those  of  mastication,  deglutition,  the 
trunk,  and  many  others  belong  to  this  class.     The  more  highly  special- 
ized a  group  of  muscles  in  their  unilateral  action,  the  more  complete  and 
permanent  the  paralysis  from  a  unilateral  cortical  lesion,  and  the  more 
intimately  muscles  are  associated  in  action,  with  corresponding  ones  on 
the  opposite  side  of  the  body,  the  less  complete  and  the  more  transient 
the  ])aralysis  from  a  unilateral  cerebral  lesion. 

Figs.  34,  35  give  the  probable  motor  area  of  the  cortex.  It  includes 
on  the  lateral  surface  of  the  brain  the  two  central  convolutions,  A.  F.,^ 
.  A.  P.,^  the  base  of  the  superior  frontal  and  probably  the  posterior  extrem- 
ities of  the  second  and  third  frontal  convolutions.  Some  doubt  that  the 
second  and  third  frontal  convolutions  are  concerned  in  muscular  move- 
ments in  man,  although  it  seems  to  be  admitted  that  they  are  in  the 

^  Ascending  frontal.  -  Ascending  parietal. 
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monkey.  On  the  median  surface  of  the  hemisphere  the  paracentral 
lobule  and  the  posterior  portion  of  the  marginal  convolution,  as  first 
demonstrated  by  Horsley  and  Schiifer,  are  part  of  the  motor  area.  On 
the  median  aspect  of  the  hemisphere  the  following  parts,  in  the  order 


Fig.  34. 


Lateral  aspect  of  the  left  hemicerebrum,  showing  the  cortical  centres. 

named,  are  represented  from  before  backward  :  head,  hand,  arm,  trunk, 
leg,  and  toes.  On  the  lateral  surface  the  leg  is  represented  in  the  upper 
portion  of  the  central  convolutions,  probably  in  about  the  upper  fifth. 
The  arm  and  hand  occupy  the  middle  two  fifths,  and  the  face  the  lower 

Ficx.  35. 


Median  aspect  of  the  right  heniicerebrum,  showing  cortical  centres. 

two  fifths  of  these  convolutions.^  The  arm  centres  extend  higher  on 
the  ascending  frontal  convolution,  reaching  nearly  to  the  longitudinal 
fissure,  thiin  on  the  ascending  parietal. 

'  Mills:   .1   Te.ft-J->(i(ik  on  Nervon.n  7>/.scY/.se.s  by  American  Authors,  p.  403. 
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Cortical  Area  for  Leg  Movements. — Tliese  centres  seem  to  be 
limited  to  a  narrow  strip  on  the  lateral  and  median  snrfaces  of  the  hemi- 
sphere, extending  anteriorly  on  the  lateral  snrface  into  the  foot  of  the 
superior  frontal  convolution,  and  posteriorly  to  the  retrocentral  fissure. 
As  already  stated,  it  does  not  occupy  more  than  the  upper  one  fifth  of 
the  Rolandic  area.  The  centres  for  the  hip  and  knee  are  forward  and 
below  those  for  the  ankle  and  toes,  those  for  the  latter  being  the  highest 
and  most  caudad  of  the  cortical  motor  centres  on  the  lateral  surface. 
At  the  junction  of  the  superior  and  ascending  frontal  convolutions  there 
seems  to  be  a  centre  for  movements  of  the  foot.  The  hallux  or  great 
toe  is  represented  by  a  centre  just  in  front  of  the  highest  part  of  the 
fissure  of  Rolando.  The  leg  centre  on  the  median  surface  is  apparently 
confined  to  the  paracentral  lobule,  with  the  parts  above  the  knee  repre- 
sented forward  of  those  below  it.  Only  a  few  lesions  limited  to  the  leg 
centres  have  been  recorded  in  man.  Horsley^  has  reported  a  case  of 
traumatic  epilepsy  in  which  the  initial  convulsive  movements  began  in 
the  great  toe.  On  the  removal  of  the  lesion,  a  dense  and  cystic  cicatrix, 
from  the  upper  end  of  the  ascending  frontal  convolution  the  fits  ceased. 
In  the  same  paper  the  author  refers  to  another  case,  a  tumor  of  the  brain 
weighing  four  ounces,  in  the  removal  of  which  the  cortex  immediately 
in  front  of  the  upper  extremity  of  the  fissure  of  Rolando  was  excised. 
The  only  permanent  paralysis  following  the  operation  was  limited  to  the 
great  toe.  Mills  ^  reports  a  case  of  gumma,  involving  the  upper  fourth 
of  the  precentral  and  a  small  segment  of  the  postcentral  convolutions, 
in  which  the  patient  had  convulsions  beginning  with  twitchings  in  the 
toe  and  foot.  In  a  case  recently  observed  by  me  the  entire  right  leg 
was  paralyzed,  and  ankle  clonus  was  present  in  the  left.  A  tumor  in- 
volving the  leg  centre  on  the  left  lateral  surface,  but  extending  to  the 
median  surface  and  irritating  the  median  surface  of  the  leg  area  of  the 
opposite  hemisphere,  was  diagnosticated.  E.  J.  A.  Rogers  successfully 
removed  the  growth,  which  proved  to  be  a  gumma.  Centres  for  move- 
ments of  the  trunk  muscles  occupy  a  larger  surface  on  the  median  than 
on  the  lateral  surface  of  the  brain,  and  are  just  forward  of  the  area  in 
which  the  centres  for  the  leg  are  found. 

Cortical  Area  for  Arm  Movements. — This  area  occupies  the  mid- 
dle two  fifths  of  the  Rolandic  region,  spreading  over  both  central  convo- 
lutions, but  extending  higher  in  the  ascending  frontal  than  in  the 
ascending  parietal.  A  lesion  in  the  upper  portion  of  the  ascending 
frontal  convolution  near  the  longitudinal  fissure,  especially  if  it  extends 
forward,  may  paralyze  the  arm.  Fig.  34  shows  the  relative  positions 
of  the  subdivisions  of  the  arm  area.  The  shoulder  is  highest  and  for- 
ward, the  elbow  next  below  and  behind,  then  come  the  centres  for  the 
Avrist  and  fingers  in  the  order  named,  in  front,  and  the  thumb  centre  is 
the  lowest  and  behind.  The  carefully  conducted  experiments  of  Beevor 
and  Horsley  on  the  brains  of  monkeys,  and  numerous  observations  made 
by  a  host  of  neurologists  by  means  of  the  faradic  current  on  the  human 
brain,  leave  little  doubt  concerning  the  accuracy  of  the  subdivisions  of 
the  arm  area  as  here  given.  Mills,  Keen,  and  numerous  others  have 
made  careful  observations  tending  to  establish  the  relative  positions  of 

^  American  Journal  of  the  Medical  Sciences,  April,  1887,  p.  366. 
^  A  Text-Book  on  Nervous  Diseases  by  American  Authors,  p.  413. 
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these  centres.  During  the  past  two  years  I  have  stimulated  the  area 
in  question  on  eight  different  occasions  in  the  human  subject  by  means 
of  the  Keen  double  electrode,  attached  to  a  Flemming  faradic  battery. 
I  will  only  refer  to  one  of  these  cases,  as  the  results  were  substantially 
the  same  in  all :  On  the  removal  of  a  button  of  bone  over  what  was 
apparently  the  middle  portion  of  the  fissure  of  Rolando,  the  electrode 
Avas  applied  posteriorly  and  the  thumb  flexed,  then  the  index  finger, 
followed  a  second  or  two  later  by  flexion  of  the  other  fingers  of  the 
hand.  By  a  slight  movement  of  the  electrode  upward  wrist  movements 
occurred  first,  soon  the  arm  flexed  at  the  elbow,  then  the  arm  was  moved 
at  the  shoulder  and  drawn  across  the  chest. 

Cortical  Area  for  Face  Movements. — The  area  for  the  face  occu- 
pies the  lower  two  fifths  of  the  cortical  motor  area.  On  account  of  the 
bilateral  action  of  most  of  these  muscles  the  sub-areas  have  not  been  as 
well  defined  as  those  of  the  arm  and  hand.  The  lower  ])ortion  of  the 
ascending  frontal  convolution  is  more  concerned  in  face  movements  than 
the  corresponding  portion  of  the  ascending  parietal.  Gowers^  thinks 
that  it  is  probalDle  that  the  face  centres  extend  to  the  ascending 
parietal  convolution,  but  says  that  it  is  not  yet  proved.  The  sub- 
area  for  the  upper  portion  of  the  face  occupies  the  highest  portion 
of  the  face  area,  and  is  probably  situated  anterior  to  the  fissure  of 
Rolando,  mainly,  if  not  entirely,  in  the  ascending  frontal  convolution. 
On  two  occasions,  while  I  was  endeavoring  to  define  the  face  area  in 
man,  the  platysma  contracted,  with  depression  of  the  lower  jaw,  when 
the  electrodes  were  applied  below  and  posterior  to  the  lower  end  of  the 
fissure  of  Rolando.  On  a  repetition  of  the  experiment  in  November, 
1895,  in  a  case  of  epilepsy  in  which  I  desired  to  have  the  face  area  re- 
moved, the  platysma  and  pterygoid  muscles  contracted  and  depression 
and  lateral  movements  of  the  lower  jaw  occurred.  Horsley  has  obtained 
the  same  movements  on  the  human  subject  from  stimulating  the  ascend- 
ing frontal  convolution  at  the  junction  of  the  middle  and  upper  thirds 
of  the  area  for  the  face.  There  are  at  least  two  sources  of  fallacy  in 
these  experiments :  When  the  button  of  bone  removed  is  small,  as  it 
was  in  my  own  case,  it  is  difficult,  and  sometimes  impossible,  to  be  cer- 
tain of  the  exact  area  excited  ;  secondly,  if  the  electric  current  is  strong, 
adjacent  centres  as  well  as  immediate  ones  are  excited  into  activity.  In 
a  case  of  convulsions  beginning  in  the  platysma  the  source  of  irritation 
was  found  to  be  a  spicula  of  bone  in  the  lowest  portion  of  the  ascending 
parietal  convolution.^  A  case  of  twitching  of  the  left  angle  of  the 
mouth,  due  to  a  spasm  of  the  zygomatic  muscles  for  a  period  of  thirty 
months,  was  ol)served  by  Berkley.  At  the  autopsy  a  nodule  of  calcar- 
eous degeneration,  half  as  thick  as  the  cortex,  was  found  on  the  surface 
of  tlie  right  anterior  central  convolution  in  its  lower  third.'^  The  centre 
for  tlie  lips  and  tongue  is  ])laced  by  Mills  in  the  lowest  portion  of  the 
ascending  frontal  convolution,  ])osterior  to  the  snl)-area  for  the  larynx. 
It  probably  extends  to  the  tliird  frontal  convolution,  as  suggested  by 
GfAvers.  Xothnagel  places  the  tongue  centre  at  the  junction  of  the 
third  frontal  and  anterior  central  convolutions.     Hirt '  l)elieves  that  the 

'  Gowers  :  Diseases  nf  the  Nervous  System,  vol.  ii.  j).  18. 

^  Byron  lirarawell :  Brit.  Med.  Journ.,  Aug.  28,  1875. 

^  Med.  Nevjs,  July  15,  1882.  ■•  Hirt:  Diseases  of  the  Nervous  System,  p.  55. 
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cortical  motor  area  of  the  trigeminus  is  situated  in  the  lower  third  of 
the  ascending  frontal  and  adjoining  portions  of  the  second  and  third 
frontal  convohitions.  The  clinical  observations  of  Seguin  and  Gorel 
and  the  experimental  investigations  of  Krause,  Semon  and  Horsley, 
and  others  seem  to  establish  the  existence  of  a  laryngeal  centre  in  the 
posterior  portion  of  the  third  frontal  and  adjacent  portion  of  the  anterior 
part  of  the  ascending  frontal  convolutions. 

Cortical  Area  for  the  Movements  of  the  Head  and  Eyes. — While 
the  centres  for  these  movements  have  been  pretty  definitely  located  in 
the  monkey  by  Ferrier,  Horsley,  and  others,  it  is  by  no  means  certain 
that  they  occupy  the  same  position  (the  posterior  portion  of  the  second 
and  third  frontal  convolutions)  in  man.  It  is  probable,  however,  that 
conjugate  deviation  of  the  head  and  eyes  to  the  opposite  side  occurs  from 
irritation  of  the  frontal  lobe  immediately  in  front,  cephalad,  of  the 
prefrontal  fissure,  and  that  this  centre  is  most  highly  cliiferentiated  in 
parts  adjacent  to  the  horizontal  branch  of  this  fissure.  In  the  monkey 
elevation  of  the  upper  eyelids  is  caused  by  exciting  the  cortex  at  the 
foot  of  the  second  frontal  convolution  and  also  in  the  region  of  the  an- 
gular gyrus.  As  the  latter  area  is  connected  with  sight,  and  the  upper 
lids  are  raised  in  intent  vision,  the  movement  may  be  reflex  from  the 
stimulation  of  a  sensory  centre,  as  Ferrier  contends.  The  observations 
of  Landouzy,  Grasset,  Rendu,  and  others,  who  have  reported  ptosis  from 
isolated  lesions  in  the  lower  parietal  lobule,  are  offset  by  the  experience 
of  a  host  of  observers  who  have  carefully  studied  numerous  cases  with 
lesions  in  the  same  region  without  finding  any  aifection  of  the  muscle 
that  elevates  the  upper  lid.  As  the  cortical  and  ocular  motor  centres 
are  usually  bilateral  in  their  action,  it  is  probable  that  persistent  oculo- 
motor paralysis  is  due  to  a  nuclear  or  a  peripheral  lesion,  and  not  to  a 
cortical  one. 

Sensory   Localization. 

The  weight  of  evidence,  experimental,  clinical,  and  pathological,  seems 
to  point  to  less  definitely  localizable  and  more  extensive  areas  in  the  cere- 
bral cortex  for  the  general  sensory  functions  than  for  the  motor.  Those 
who  contend  that  the  central  convolutions  are  purely  motor  and  do  not 
directly  preside  over  sensation  have  well-attested  observations  to  sup- 
port them  in  their  position,  but  the  cases  with  lesions  in  the  cortical 
motor  area  attended  by  sensory  disturbances  are  far  more  numerous 
than  those  in  which  the  interference  has  been  limited  to  motility.  From 
careful  experimental  investigation  and  numerous  clinico-pathological  ob- 
servations Victor  Horsley  was  led  to  believe  that  the  motor  area  of  the 
cortex  is  endowed  with  slight  tactile  sense,  a  degree  of  muscular  sense, 
and  great  motor  representation.^  In  an  unreported  case  of  mine  in 
which  Clayton  Parkhill  removed  the  hand  center  for  the  relief  of  spasm 
beginning  in  the  hand  and  usually  limited  to  the  muscles  of  the  hand 
and  arm,  the  resulting  paralysis  w^as  attended  by  nearly  absolute  anaes- 
thesia. In  another  case,^  in  which  E.  J.  A.  Rogers  removed  for  me  the 
cortical  center  of  the  right  hand  for  the  relief  of  epilepsy  of  eighteen 
years'  duration,  the  paralysis,  which  was  nearly  complete  in  the  hand, 

'  Trans.  Conrj.  Amer.  Phys.  and  Surg.,  1888,  p.  341.  ^  j^j^^  ^y^,,,^^  q^^  13^  2894. 
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was  not  attended  by  any  sensory  disturbance  until  the  sixth  day  after 
the  operation,  and  then  it  was  limited  to  the  tips  of  the  ring  and  little 
fingers,  and  only  lasted  two  days,  notwithstanding  that  the  hand  con- 
tinued paralyzed  for  several  months.  In  this  case  great  care  was  ob- 
served in  testing  tactile,  localization,  posture,  pain,  and  temperature  sen- 
sations. A  feather  or  camel's-hair  pencil,  as  well  as  an  ansesthesiometer, 
was  used  in  testing  tactile  sense.  In  a  third  case,  in  which  E.  J.  A. 
Rogers  recently  removed  for  me  the  right  face  centre,  no  sensory  dis- 
turbance followed,  although  the  lower  side  of  the  face  was  partially 
paralyzed.  ^Vith  reference  to  the  cortical  motor  area  in  its  relation  to 
sensibility,  it  may  be  said  to  be  intimately  associated  with  tactile  sense, 
especially  in  its  higher  and  more  differentiated  forms,  and  probably 
also  to  a  slight  degree  with  muscular  sense.  Injury  of  the  central  con- 
volutions is  more  likely  to  be  attended  with  sensory  disturbance  when 
the  principal  lesion  is  caudad  to  the  fissure  of  Rolando  than  when  it  is 
cephalad  of  this  fissure.  While  within  the  central  convolutions  the 
existence  of  motor  centres  for  diiferent  portions  of  the  body  has  been 
demonstrated,  these  also  seem  to  be  the  seat  to  some  extent  for  cutaneous 
sensory  centres,  so  that  muscular  spasms  or  paralysis  from  a  cortical 
lesion  will  be  attended  by  subjective  sensory  disturbance  or  partial 
ansesthesia  of  the  skin  covering  the  aflPected  muscles.  Still,  we  have  to 
admit  that  lesions  of  the  central  convolutions  in  which  no  apparent  sen- 
sory disturbance  follows  are  too  numerous  to  enable  us  to  say  positively 
in  what  way  the  cortical  motor  centres  are  associated  with  sensation. 
Sudden  and  complete  destruction  of  areas  in  the  central  convolutions 
does  not  cause  absolute  ansesthesia  in  the  paralyzed  parts,  such  as  follows 
a  lesion  in  the  posterior  portion  of  the  interior  capsule  ;  therefore  other 
portions  of  the  cerebral  cortex  than  the  motor  must  possess  sensory 
function.  Numerous  observations  apparently  establish  the  fact  that  in 
the  cortex  of  the  parietal  region,  more  probably  in  the  supramarginal 
convolution,  the  sensory  centres  in  part  are  represented.  The  clinical 
records  are  few  in  which  a  limited  lesion  on  the  median  surface  of  tlie 
brain  in  the  region  of  the  limbic  lobe  has  been  attended  with  anaes- 
thesia on  the  opposite  side  of  the  body.  The  experimental  investiga- 
tions of  Ferrier,  Schafer,  and  Horsley  seem  to  justify  them  in  attributing 
a  sensory  function  to  this  lobe,  but  that  it  is  the  predominant  centre  for 
general  sensation,  as  Ferrier  still  contends,  cannot  be  accepted.  Charles 
K.  Mills,'  who  still  maintains  that  the  central  convolutions  are  for  motor 
representation  only,  and  that  separate  sensory  localization  is  in  the 
gyrus  fornicatus  and  hypocampal  region,  lays  considerable  stress  on  the 
clini('o-])athological  observations  of  Savill  in  confirming  the  doctrine  of 
separate  sensory  localization.  One  of  the  conclusions  arrived  at  by  a 
study  of  the  first  case  reported  by  Savill  is  that  the  gyrus  fornicatus  is 
the  centre  for  common  sensation  on  the  opposite  side  of  the  body.  The 
second  case  jxiints  to  the  posterior  portion  of  the  gyrus  fornicatus  as  the 
cortical  centre  for  tactile  sensation  of  the  ann.^  It  seems  to  me,  until 
further  ])r()of  justifies  a  change  of  opinion,  that  we  must  assign  general 
sensory  function,  to  a  considerable  extent  of  tlie  cerebral  cortex,  to  the 

'  A  Tcrt-hook  nn  Nervous  Diupxiws  by  Americfm  Aulhnrs,  p.  41*J. 

^  These  cases,  from  wliich  jVIills  (luotes  at  length,  are  reported  in  full  in  Brain,  vol. 
xiv.,  1891,  p.  274,  and  vol.  xv.,  1892,  p.  448. 
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central  convolutions,  especially  the  posterior — to  the  parietal  region,  to 
the  gyrus  fornicatus,  and  to  the  hippocampal  region.  Muscular  sense 
may  be  situated  in  the  portions  of  the  cerebral  cortex  in  ^vhich  common 
cutaneous  sensibility  is  located,  although  several  observations  point  to  a 
separate  centre  for  this  in  the  parietal  lobe,  and  Charles  L.  Dana  places 
it  in  the  inferior  parietal  lobule.^  An  observation  made  by  Starr  and 
McCosh  points  to  a  separate  centre  for  the  memory  of  muscular  move- 
ments in  the  parietal  lobe.^  In  commenting  upon  this  case  they  say  :  "  It 
was  evident  that  the  eifect  of  the  operation  upon  a  spot  in  the  brain  about 
at  the  junction  of  the  superior  and  inferior  parietal  convolutions,  clearly 
posterior  to  the  posterior  central  convolution,  had  resulted  in  a  loss  of 
muscular  sense  in  the  opposite  hand  and  forearm,  without  any  disturb- 
ance of  other  sensations  or  of  the  power  of  movement." 

Olfactory  Localization. 

Experimental  investigation  on  the  lower  animals  and  clinico-patho- 
logical  observations  on  man  connect  the  median  surface  of  the  uncinate 
gyrus  with  the  olfactory  bulb  of  the  same  side.^  That  this  is  not  the 
only  centre  for  smell  in  the  brain  is  proved  from  the  fact  that  a  lesion 
of  the  posterior  or  sensory  portion  of  the  internal  capsule,  abolishing 
most  of  the  other  special  senses  on  the  opposite  side  of  the  body,  often 
similarly  affects  smell,^  So  that  while  the  uncinate  gyrus  is  connected 
with  the  sense  of  smell  on  the  same  side,  there  must  be  a  centre  in  the 
opposite  hemisphere  for  each  olfactory  bulb. 

Gustatory  Localization. 

The  fourth  temporo-sphenoidal  convolution  is  supposed  by  some  to 
contain  the  cerebral  centre  for  taste,  but  experimental  evidence  and 
clinico-pathological  observations  are  too  meagre  to  justify  such  a  conclu- 
sion. It  seems  better  to  admit  that  we  know  almost  nothing  definite  of 
the  cortical  centre  for  taste. 

Visual  Localization. 

Plate  IV.  shows  the  cortical  visual  centre  and  the  course  of  the  fibres 
from  the  retinae  to  this  centre.  Clinical  and  pathological  evidences 
justify  the  conclusion  that  the  principal,  and  probably  the  only,  corti- 
cal centre  for  sight,  in  man  at  least,  is  in  the  occipital  lobe.  Further, 
the  visual  fibres  from  one  occipital  lobe  go  to  the  like-named  sides  of 
each  retina,  those  from  the  right  occipital  lobe  supplying  the  right  half 
of  each  retina,  and  vice  versa.  A  lesion,  therefore,  in  one  occipital  lobe 
destroying  the  centre  of  sight  gives  rise  to  bilateral  homonymous  hemi- 
anopsia, the  blind  fields  being  on  the  side  of  each  eye  opposite  to  that 
of  the  brain  lesion.  The  exact  location  in  the  occipital  lobe  of  the  cor- 
tical visual  centre  cannot  be  said  to  be  entirely  settled,  although  most 

^  Dana :   Text-book  on  Nervous  Diseases,  p.  321. 
^  Amer.  Journ.  of  the  Med.  Sci.,  Nov.,  1894,  p.  517. 

^  Ferrier,  A.  McLane  Hamilton  :  iV.  Y.  Med.  Journ.,  June,  1892  ;  Hughlings-Jackson 
and  Beevor:  Brain,  vol.  xii.  p.  304,  quoted  by  Gowers. 

*  Gowers  and  the  writers  quoted  by  him,  and  several  personal  observations. 
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observers  are  agreed  that  it  is  ou  the  median  surface  in  the  cuneus.^ 
Henschen^  contends  that  it  is  limited  to  the  parts  immediately  sur- 
rounding the  calcarine  fissure.  Hemianopsia  has  followed  lesions  in  the 
white  substance  in  the  apical  region  and  on  the  lateral  and  ventral 
aspects  of  the  occipital  lobe,  but  it  is  probable  that  a  lesion  not  too 
limited  in  any  of  these  situations  may  involve  the  visual  fibres  on  their 
Avay  to  the  cuneus.  Henschen^  in  an  analysis  of  about  160  cases  of 
hemianopsia  gives  11  in  which  the  lesions  were  limited  to  the  lateral 
surface  of  the  occipital  lobe,  and  there  existed  no  defect  of  vision  or 
onlv  a  transitory  one  in  all  of  them.  He  reports  a  number  of  cases 
with  lesions  limited  to  the  lateral  or  ventral  surface  without  hemi- 
anopsia. He  gives  25  cases  (all  that  he  could  find  in  literature)  with 
lesions  limited  to  the  median  surface,  and  of  these  he  remarks  :  "  A 
methodical  analysis  of  them  leads  to  the  following  results  :  Firstly,  a 
lesion  on  the  median  surface  causes  hemianopsia  only  if  the  cortex  of  the 
calcarine  fissure  or  the  fibres  derived  from  it  are  affected.  Secondly,  a 
lesion  limited  to  the  calcarine  cortex  can  induce  complete  hemianopsia."^ 
The  truth  of  the  latter  statement  he  believes  a  case  published  in  his 
book  *  fully  substantiates.  The  lesion  was  stationary  and  uncomplicated^ 
and  a  careful  clinical  study  was  crowned  by  an  accurate  post-mortem 
examination.  The  conclusions  of  Henschen  were  not  hastily  reached, 
but  are  the  results  of  a  most  careful  analysis  of  160  cases  of  hemianop- 
sia. Much  credit  is  due  Starr  ^  and  Seguin  "^  in  this  country  for  their 
work  in  collecting  and  analyzing  similar  cases.  Henschen's  researches 
led  him  to  the  conclusion  that  the  fibres  from  the  dorsal  retinal  quadrant 
lie  dorsally  both  in  the  frontal  and  occipital  visual  path,  and  he  refers 
to  Hun's  interesting  case  in  which  the  same  arrangement  was  found  to 
exist  in  the  calcarine  cortex,  and  adds  :  "  Thus  the  upper  lip  represents 
the  upper  retinal  quadrant,  and  other  cases  strengthen  this  opinion."  In 
Hun's ''  case  the  defect  in  the  fields  of  vision  occurred  in  the  lower  left 
quadrant  of  each  eye,  with  atrophy  of  the  lower  half  of  the  right 
cuneus.  It  must  be  remembered  that  Henschen  places  the  cortical 
representation  for  the  lower  quadrant  for  each  retina  in  the  lower  lip  of 
the  calcarine  fissure,  which  is  just  below  the  cuneus.  In  regard  to 
whether  the  same  cells  in  the  calcarine  lips  represent  homologous  parts 
of  the  retina,  or  whether  one  half  of  each  retina  is  represented  by  dif- 
ferent cells,  Henschen  has  made  some  interesting  observations.  He  says  : 
"  After  destruction  of  both  eyes  in  a  patient  suffering  from  leprosy  there 
ensued  a  complete  atrophy  of  the  calcarine  cortex,  but  in  a  case  of  de- 
struction of  one  eye  only  I  found  in  that  situation  a  number  of  pigment- 
changed  cells  alongside  of  perfectly  normal  ones.  These  facts  seem  to 
prove  that  the  elements  of  both  retinal  lialves  are  represented  in  the 
calcarine  cortex  by  different  cells,  w^hich  lie  l^cside  each  other." 

Of  the  organization  of  macular  or  central  vision  little  is  definitely 
known.    Wildbrand  believes  that  the  macula  lutea  is  innervated  by  both 

'  Vialt't  believes  the  cortical  centre  of  vision  occupies  the  entire  median  surface  of  the 
occipital  lobe  (Lcs  Centres  cercbrcmx  c/e  la  Virion  et  I'Appdrcil,  1893),  quoted  by  Mills. 

'^  Brain,  vol.  xvi.,  189.3,  p.  177.  ^  Ihid.  *  Pathnlocfie  dcs  Gehirm. 

^  M.  .Vllen  Starr:  "The  Visual  Area  in  the  Brain  determined  by  a  Study  of  Hemi- 
anopsia," Ama:  Journ.  Med.  Sei.,  .Jan.,  1894,  p.  6.5. 

^  ¥j.  C  Sequin  :  Journ.  of  Nerv.  and  Men  I.  Dis.  vol.  xiii.,  .Jan.,  1896,  pp.  1-38. 

'  Henry  Hun:  Amer.  Journ.  Med.  Sci.,  .Jan.,    1887,  j).  140. 
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hemispheres  in  a  variable  manner.  Henschen,  while  he  agrees  to  the 
bilateral  representation  in  the  cortex  of  each  macula  lutea,  is  inclined  to 
locate  the  centre  in  the  calcarine  fissure  anterior  to  the  peripheral  fields. 
Charles  K.  Mills  ^  dissents  from  the  latter  view,  believing  the  macula  is 
represented  in  the  occipito-angular  region  on  the  lateral  surface  of  the 


Fig.  86. 


Lesions  of  the  occipital  lobe  with  hemianopsia  (from  Henschen). 

hemisphere,  in  which  are  probably  stored  visual  images  of  words,  letters, 
and  probably  of  objects.^  Color-perception  is  undoubtedly  a  faculty  of 
the  cerebral  cortex,  and  probably  is  situated  in  the  occipital  lobe,  but  as 
to  its  exact  location  we  are  still  in  the  dark.  Henschen,  however,  con- 
tends that  some  of  his  cases  prove  positively  that  color-perception  is 
situated  in  the  calcarine  fissure.  Gowers  thinks  it  may  possibly  be  in 
the  anterior  portion  of  the  occipital  lobe. 

Whether  the  cortical  centre  for  visual  recognition,  or  what  is  termed 

^  Mills :  A  Text-book  on  Nervous  Diseases  by  American  Authors,  p.  422. 
^  Ibid.,  p.  439. 
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mind  or  soul  vision,  is  the  same  as  for  perception  has  not  been  deter- 
mined. Hun/  after  referring  to  a  report  of  a  case  recorded  by  Monakow 
in  -which  visual  recognition  was  lost  after  the  occurrence  of  a  lesion  on 
the  left  side,  giving  rise  to  atrophy  of  the  superior  and  middle  temporal 
convolution,  slight  atrophy  of  the  middle  and  inferior  temporal  con- 


Lesions  of  occipital  lobe  without  hemianopsia  (from  Hcnschen). 

volutions,  and  softening  of  the  white  matter  beneath  all  of  these  con- 
volutions, concluded  that  "on  the  convex  surface  of  the  (left?)  occi- 
pital lobe  take  i)lace  those  actions  which  are  associated  with  complete 
visual  ])erception  and  recognition."  In  view  of  the  fact  that  the  patient 
was  suffering  from  a  more  extensive  lesion  on  the  right  side  than  on  the 
left,  although  the  former  was  of  older  date  than  the  latter,  and  the 
extensive  nature  of  the  lesion  on  the  left  side,  it  does  not  seem  to  me 
that  such  a  conclusion  is  justified. 

Both  word-blindness  and  niin(l-l)lin(lness  occur  from   lesions  in  the 

'  Amer.  Journ.  of  Med.  Sci.,  Jan.,  1.S87,  vol.  xciii.  p.  150. 
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inferior  parietal  lobule  and  angular  region,  but  these  symptoms  may  be 
the  result  of  the  lesion  extending  to  the  visual  fibres  as  they  go  to  the 
occipital  lobe.  They  will  be  discussed  in  connection  with  the  mech- 
anism and  disturbances  of  speech. 

The  optic  tract  winds  around  the  outer  side  of  the  crus  on  its  way 
to  the  central  ganglia,  the  pulvinar,  the  corpora  quadrigeraina,  and 
external  geniculate  body.  According  to  Henschen,  the  fibres  from  the 
upper  retinal  quadrant  lie  dorsally  in  this  tract.  He  believes  that  only 
those  fibres  of  the  tract  that  go  to  the  external  geniculate  body  are 
visual,  while  those  connected  with  the  pulvinar  and  tubercular  quad- 
rigemina  are  reflex.  None  of  the  visual  fibres,  according  to  this  ob- 
server, pass  through  the  internal  capsule.  In  this  opinion  he  is  sup- 
ported in  one  case  reported  by  Mills.^  The  visual  path  is  situated  in 
the  lower  portion  of  the  optic  radiations  through  the  centrum  ovale  of 
the  parietal  and  angular  region,  and  there  forms  a  bundle  less  than  a 
centimetre  thick  whieh  lies  at  the  level  of  the  second  temporal  gyrus 
and  second  temporal  sulcus. 

Results  of  Disease  in  the  Occipital  Lobe. — As  the  only  function 
of  the  occipital  lobe  known  is  that  of  vision,  a  lesion  in  it  will  only  re- 
sult in  disturbance  of  vision  as  a  localizing  symptom,  usually  causing 
bilateral  homonymous  hemianopsia,  either  for  the  entire  half  fields  or 
sections  of  those  of  the  opposite  side.  Sometimes  an  irritative  lesion  in 
one  occipital  lobe  will  give  rise  to  conjugate  deviation  of  the  eyes  from 
the  side  of  the  disease.^  A  lesion  in  the  temporal  or  parietal  lobe  or  in 
the  angular  region,  if  it  extends  deep  enough  to  affect  either  directly  or 
indirectly  the  optic  radiations,  will  cause  bilateral  homonymous  hemi- 
anopsia. But  such  lesions  in  this  situation  attended  by  hemianopsia 
are  also  associated  with  some  form  of  sensory  aphasia  when  they  occur 
on  the  left  side,  and  on  either  side  some  general  sensory  disturbance 
will  be  found  on  the  opposite  side  of  the  body  if  the  sensory  fibres  to 
the  inferior  parietal  lobe  have  been  affected.  In  hemianopsia  resulting 
from  lesions  posterior  to  the  external  geniculate  body  the  iris  will  react 
normally  to  light,  even  when  the  light  is  thrown  into  the  eyes  from  the 
side  of  the  blind  fields  only.  On  the  other  hand,  in  hemianopsia  from 
a  lesion  in  the  external  geniculate  body  ^  or  optic  tract,  the  iris  will  not 
respond  to  light  on  the  side  of  the  blind  fields,  but  will  when  the  rays 
of  light  penetrate  the  eye  from  the  side  of  the  preserved  fields,  thus 
giving  rise  to  the  hemianopic  pupillary  reflex  of  Wernicke.  It  must  be 
borne  in  mind  that  diffuse  lesions  in  or  near  the  basilar  ganglia  produ- 
cing hemianopsia,  although  they  may  not  directly  involve  the  external 
geniculate  body,  may  give  rise  to  hemianopic  pupillary  reflex  from  their 
indirect  effect  upon  the  reflex  optic  ganglion  of  that  side.  "  Crossed 
amblyopia,"  dimness  of  sight  of  the  eye  on  the  side  opposite  to  the  lesion, 
with  concentric  narrowing  of  the  fields,  has  been  observed  by  Gowers 
and  others.  The  lesions  giving  rise  to  this  condition  have  been  found 
in  the  region  of  the  angular  gyrus.*     The  fields  of  the  eye  of  the  same 

^  Mills  :  A  Text-book  on  Nervous  Diseases  by  American  Authors,  p.  422. 

'^  Gowers  :  q.  v. 

^  This  probably  results  from  injury  to  the  corpora  quadrigemina,  the  reflex  centre  of 
sight. 

*'  Gowers:  Diseases  of  the  Nervous  System,  2d  ed.,  vol.ii.  p.  22,  and  Seymour  J.  Shar- 
key's observations:  The  Lancet,  May  12,  1883,  June  14,  1884,  and  May  22,  1897. 
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side  are  often  narrowed.  I  have  carefully  observed  a  number  of  exten- 
sive lesions  involving  the  angular  gyrus,  and  have  not  met  with  a  single 
case  of  "  crossed  amblyopia." 

Auditory  Centre  and  Temporo-sphenoidal  Lobe. 

Professor  SchJifer^  has  vigorously  opposed  Ferrier's  conclusion  that 
in  the  temporal  lobe  of  the  monkey,  especially  in  the  first  convolution,  is 
located  the  auditory  cortical  centre.  Ferrier^  in  an  elaborate  review 
of  Schiifer's  experiments  on  the  temporal  and  occipital  lobes  condemned 
his  conclusions,  and  on  carefully  reinvestigating  the  whole  subject  of 
cerebral  localization  he  reaffirmed  his  own  statements  in  regard  to  the 
location  of  the  auditory  centre  in  the  first  temporal  convolution.^  Care- 
ful clinical  observations  followed  by  accurate  post-mortem  examinations 
seem  to  prove  conclusively  that  in  man  the  auditory  centre  is  in  the 
temporal  lobe,  and  largely  limited  to  the  posterior  half  of  the  first  and 
probably  to  the  second  convolutions.  These  convolutions  on  one  side 
innervate  the  auditory  nerve  of  the  opposite  side,  but  that  each  nerve 
has  a  cortical  representation  in  both  hemispheres  seems  to  be  established 
from  the  fact  that  sudden  or  acute  destruction  of  the  temporal  lobe  on 
one  side  results  in  only  temporary  disturbance  in  hearing,*  and  almost 
complete  destruction  of  these  convolutions  may  occur,  slowly  on  one 
side  without  any  perceptible  diminution  in  hearing.^  In  one  case  of 
large  tumor  beneath  the  first  temporal  convolution  the  convulsions  were 
preceded  by  an  auditory  aura  referred  to  the  opposite  ear,  and  in  another 
of  tumor  in  the  supramarginal  gyrus  the  unilateral  convulsions  were 
preceded  by  a  loud  noise,  as  of  machinery.^  That  bilateral  lesions  com- 
pletely destroying  the  integrity  of  the  first  and  second  temporal  convo- 
lutions will  permanently  destroy  hearing  is  conclusively  proved  by  cases 
reported  by  Shaw/  Wernicke  and  Friedljinder,^  and  Mills.®  Ferguson 
has  reported  an  interesting  and  curious  case  in  which  the  patient,  a 
young  man,  had  almost  completely  lost  the  power  of  hearing  with  the 
right  ear  from  otitis  media  of  eight  years'  duration.  Two  years  before 
death  symptoms  of  tumor  in  the  right  temporal  region  developed,  with 
convulsive  movements  and  auditory  aura,  both  referred  to  the  left  side. 
Hearing  was  completely  although  gradually  lost  at  the  end  of  eighteen 
months,  but  the  aurse  continued  until  death,  which  occurred  six  months 
later.  The  autopsy  revealed  a  tumor  in  the  right  temporal  lobe,  with 
complete  destruction  of  the  first  temporal  convolution  and  partial  of  the 
second.^''     We  have  already  seen  that  the  centre  for  smell  of  the  same 

>  E.  A.  Schafer  :  Brain,  vol.  x.,  1887,  p.  362. 

^  David  Ferrier:  Brain,  vol.  xi.,  1888,  p.  7. 

^  The  Croonian  Lectures  on  Cerebral  Localization,  June,  1890,  by  David  Ferrier. 

*  Sharkey :  Medical  and  C/drurgical  Transactions,  1884,  p.  265,  quoted  by  (iowers:  a 
personal  observation. 

^  Case  of  large  fibro-glioma  observed  by  H.  C.  Wood,  and  referred  to  by  Charles  K. 
Mills,  Trans.  Amer.  Cong.  Phys.  and  Surg.,  vol.  i.  p.  277,  and  another  case  of  softening 
recorded  by  Hall,  Arch.  Med.,  April,  1881. 

*  ( jowers  :  Diseases  of  the  Nervous  System,  1st  ed. 
'  Shaw:  Arch.  Med.,  Feb.,  1882. 

"  Wernicke  and  Friedliinder:  Brain,  vol.  xi.,  1888,  p.  19. 

*  Mills,  two  cases  :  first  case,  Uiiiv.  Med.  Maq.,  Nov.,  1889,  vol.  ii.  p.  09  ;  second  case, 
Ibid.,  Nov.,  1891,  vol.  iv.  p.  105. 

'"  Joiin  Ferguson  :  Journ.  Anat.  and  Phys.,  vol.  v.,  1891,  (juoted  by  Gowers  and  Mills. 
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side  is  probably  located  in  the  anterior  portion  of  the  temporo-sphe- 
noidal  lobe  on  its  median  surface  in  the  uncinate  gyrus.  In  the  posterior 
portion  of  the  superior  temporal  convolution  on  the  left  side  in  right- 
handed  persons,  and  on  the  right  side  in  left-handed  individuals,  there 
seem  to  be  cells  that  aid  us  in  appreciating  differences  between  the 
sounds  of  words  and  the  differences  between  various  sounds  other  than 
words.  The  loss  of  the  first  faculty  results  in  word-deafness,  and  of  the 
second  in  mind-deafness.  That  these  centres  are  not  as  extensive  as 
the  auditory  is  evident  from  the  fact  that  a  person  may  be  word-  and 
mind-deaf  and  still  be  able  to  hear.  This  subject  will  be  considered 
at  greater  length  under  the  following  head : 

Affections  of  Speech  as  Localizing  Symptoms. 

The  nearer  cerebral  localization  approaches  a  science  the  more  the 
various  affections  of  speech  as  localizing  symptoms  are  appreciated.^  Dur- 
ing the  year  just  past  I  met  with  three  cases  of  brain  lesions  in  which  the 
only  reliable  localizing  symptoms  were  the  disturbances  of  speech,  and 
in  all,  guided  alone  by  these  symptoms,  surgical  interference  proved  suc- 
cessful in  averting  apparently  fatal  terminations.  The  first  case  was  that 
of  a  man  who  had  been  knocked  senseless  three  months  before  by  being 
struck  with  a  chair  on  the  right  forehead  just  above  the  supraorbital 
ridge.  He  soon  regained  consciousness,  but  for  two  or  three  days  was 
troubled  with  dizziness  and  headache.  After  this  he  returned  to  work 
as  waiter  for  eleven  weeks,  when,  after  suffering  from  headache  for  a 
few  hours,  he  became  confused  and  passed  into  a  semi-conscious  and 
delirious  condition.  When  I  saw  him,  two  days  later,  in  St.  Luke's 
Hospital  a  thrust  of  a  pin  into  the  right  side  of  the  body  caused  no 
movements,  but  the  left  leg  and  arm  were  withdrawn  on  being  irritated. 
There  was  no  paresis  or  paralysis  of  any  muscles.  The  patient,  al- 
though stupid  and  apparently  delirious,  would  respond  to  questions,  but 
his  answers  were  usually  irrelevant.  When  asked  his  name,  he  said, 
"  Beer."  When  asked  if  he  had  pain,  he  replied,  "  Mamma,  why  don't 
you  ?  "  By  a  series  of  questions,  continued  for  nearly  half  an  hour,  it 
became  evident  from  his  answers  that  he  recognized  in  a  dazed  manner 
what  was  said  to  him,  but  that  he  was  paraphasic.  A  full  report  of  this 
interesting  case  has  been  published.^  On  E.  A.  J.  Rogers  removing 
a  button  of  bone,  at  my  suggestion,  from  the  left  parietal  region,  just 
below  the  parietal  eminence,  and  exploring  the  brain,  a  considerable 
quantity  of  clotted  dark  blood  and  softened  brain  tissue  was  found  in 
the  centrum  ovale  at  some  depth  below  the  angular  gyrus.  A  complete 
recovery  resulted.  The  second  case  was  that  of  a  Swede  who  had  his 
skull  fractured  above  the  left  ear.  On  E.  J.  A.  Rogers  removing  a  quad- 
rangular piece  of  depressed  bone,  which  was  compressing  the  brain  sub- 
stance, consciousness  was  partially  restored,  but  the  patient  was  left 
completely  word-  and  mind-deaf.  One  week  after  the  first  operation 
the  wound  was  opened  by  Clayton  Parkhill,  the  surgeon  then  on  duty 
at  the  County  Hospital,  and  the  external  surface  of  the  dura  was  found 
covered  with  a  reddish  granular  exudate  which  was  composed  of  par- 
tially organized  lymph.     This  was  scraped  off,  and  the  surgeon  felt 

1  The  Medical  News,  June  6,  1896. 
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inclined  to  explore  no  farther,  as  the  meningeal  inflammation  seemed 
sufficient  to  account  for  the  convulsions  from  which  the  patient  had 
suffered  since  the  first  operation.  On  my  insisting  that  the  inflamma- 
tion on  the  external  surface  of  the  dura  would  not  give  rise  to  word- 
and  mind-deafness,  the  dura  was  opened,  but  the  internal  surface  of  the 
dura,  the  pia,  and  cortex  seemed  normal.  It  was  now  evident  that  there 
must  be  a  subcortical  lesion.  On  exploring  the  first  temporal  convolu- 
tion considerable  partially  coagulated  blood  was  removed  from  the  white 
substance  of  the  brain  just  below  the  cortex.  The  mind-deafness  began 
to  lessen  within  a  few  days  and  soon  passed  away.  The  word -deafness 
remained  for  several  weeks,  but  a  most  satisfactory  recovery  finally  took 
place.^  The  third  case  was  one  of  almost  pure  motor  agraphia,  and  by 
this  symptom  alone  the  foot  of  the  second  frontal  convolution  was  ex- 
posed, a  cyst  found,  and  removed  for  me  by  Clayton  Parkhill.  It 
had  involved  the  cortex  and  white  substance  of  this  convolution.  This 
case  M'ill  be  referred  to  again  in  considering  Motor  Agraphia. 

The  various  affections  of  speech  from  brain  lesions  that  are  usually 
included  under  the  term  aphasia  constitute  one  of  the  most  difficult  sub- 
jects in  neuro-pathology,  and  for  a  comprehensive  appreciation  of  the 
various  speech  disturbances  more  time  is  required  than  the  general 
practitioner  of  medicine  finds  at  his  disposal.  Not  infrequently  an  at- 
tempt to  simplify  the  study  of  such  a  subject  results  in  obscuring  it. 
Speech  and  language — for  language  is  more  than  speech — are  so  inti- 
mately connected  with  the  various  functions  of  the  brain  that  only 
lesions  giving  rise  to  certain  disorders  of  speech  can  be  accurately  local- 
ized. There  are  probably  numerous  cortical  centres  for  memories  of 
speech,  but  at  present  not  more  than  five  are  localizable.  Of  these,  two 
are  sensory,  the  auditory  and  visual,  and  the  remainder  motor — the 
centre  for  the  muscular  memories  of  the  necessary  movements  concerned 
in  speech  utterance,  the  oro-lingual,  and  the  graphic^  centres.  One 
or  all  of  these  centres  may  be  partially  or  completely  destroyed.  The 
symptoms  will  vary  according  to  the  number  of  cortical  centres  involved 
and  in  proportion  to  the  extent  of  the  affection  of  the  different  centres. 
Subcortical  lesions  by  interfering  with  the  fibres  that  connect  the  various 
cortical  centres  with  one  another  may  produce  very  complex  and  pro- 
found disturbances  in  speech. 

It  is  requiring  too  much  to  expect  that  every  physician  will  master 
all  the  important  details  of  the  various  forms  of  aphasia  and  understand- 
iugly  investigate  all  the  cases  that  come  under  his  care.  If  one  suc- 
ceeds in  presenting  the  most  important  localizing  symptoms  of  the  sub- 
ject in  such  a  manner  as  to  be  easily  comprehended  by  all,  it  must  be 
done  at  the  risk  of  disregarding  theories  and  sup})ressiug  many  facts  that 
are  intensely  interesting. 

While  Charles  K.  Mills,  B.  Sachs,  and  others  of  this  country  have 
written  excellent  articles  on  aphasia,  M.  Allen  Starr  has  succeeded 
beyond  all  others  in  attracting  general  attention  to  the  subject  by  his 
terse,  smooth,  and  easy  style  of  \vriting,  and  by  his  valuable  suggestions 
for  the  clinical  investigation  of  a])hasia. 

I   shall  make  no  attempt  to  write  an  article  on  aphasia,  but  shall 

»  The  Mediml  News,  June  20,  1896. 

^  It  is  questionable  whether  there  is  a  separate  and  distinct  centre  for  writing  alone. 
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simply  endeavor  to  arrange  the  principal  positive  and  negative  symp- 
toms occurring  from  brain  lesions  in  certain  situations  from  which 
defects  of  speech  are  marked,  so  that  they  may  be  of  service  for  ready 
reference  in  determining  the  location  of  the  lesions  in  the  various  prin- 
cipal forms  of  apliasia. 

To  save  the  necessity  of  continual  repetition  it  may  as  well  be 
stated  that  lesions  giving  rise  to  disturbances  of  s])eech  are,  for  all  prac- 
tical purposes  located  on  the  left  side  of  the  brain  in  right-handed 
persons  and  on  the  right  side  in  left-handed  individuals.  The  exceptions 
to  this  statement  are  sufficiently  infrequent  to  prove  the  rule. 

Motor  Aphasia. — There  are  probably  three  cortical  centres  con- 
cerned in  motor  or  emissive  speech  ;  hence  motor  disturbances  of  speech 
from  limited  cortical  lesions  may  assume  one  of  three  forms.  It  is  the 
rule,  however,  in  motor  aphasia  to  have  all  the  cortical  motor  centres 
affected,  and  a  mixture  of  symptoms  in  proportion  to  the  extent  of  the 
lesion.  The  most  common  isolated  variety  of  this  form  of  aphasia  is 
the  one  produced  by  involvement  of  the  foot  of  the  left  third  frontal 
convolution.  If  the  lesion  is  strictly  limited  to  the  cortex,  but  more  or 
less  completely  destroys  this  centre,  the  patient  Avill  be  unable  to  speak 
voluntarily,  to  repeat  words  after  another,  to  read  aloud,  to  think  in 
words,  and  in  the  majority  of  cases  to  write  voluntarily  or  from  dicta- 
tion so  as  to  be  understood,  but  he  will  be  able  to  understand  speech,  at 
times  printing  and  writing,  and  he  may  be  able  to  write  from  copy  and 
to  transcribe  printing  into  script.  If  the  wrong  word  is  used,  he  is 
aware  of  it,  although  he  may  not  be  able  to  correct  his  mistake. 

Dysarthria  or  defect  in  speech  utterance  from  oro-lingual  paralysis  or 
ptaresis  occurring  from  a  lesion  limited  to  the  cortical  centre  for  the  move- 
ments of  the  muscles  directly  concerned  in  speech.  This  centre  is  located 
in  the  lower  portion  of  both  central  convolutions.  Mills  ^  refers  to  an 
interesting  case  observed  by  him  in  which  the  lesion  involved  the  lower 
portions  of  both  central  convolutions  on  the  left  side,  the  foot  of  the 
third  frontal  escaping  almost  entirely.  Articulation  was  imperfect,  but 
the  patient  could  talk  and  propositionize.  A  case  ^  corroborative  of  this 
observation  is  under  my  care  at  present.  The  patient  is  fifty  years  old, 
and  gives  a  history  of  syphilitic  infection  a  number  of  years  ago.  He 
was  attacked  with  pain  in  the  left  side  of  the  head  and  clonic  spasms  of 
the  muscles  of  the  right  side  of  the  face  one  day  while  he  was  on  the 
street.  Soon  after  this  he  found  that  he  could  not  articulate  distinctly, 
and  that  the  right  side  of  the  face  was  partially  paralyzed  and  the  right 
hand  was  weak.  He  improved  slightly  except  in  the  power  of  articula- 
tion, but  three  or  four  days  later  he  noticed  that  the  parts  first  affected 
were  becoming  weaker.  When  he  first  came  under  my  care  the  right 
lower  side  of  the  face  was  completely  paralyzed,  the  tongue  in  protru- 
sion deviated  to  the  right,  the  right  arm  and  hand  were  paretic,  and  the 
right  leg  was  weaker  than  the  left.  Articulation  was  indistinct,  but 
with  an  effort  he  could  make  himself  understood  except  for  certain 
words.  It  was  observed  that  the  greater  the  effort  he  made  to  utter  a 
word  the  more  nearly  he  succeeded,  although  the  articulation  was  accom- 
plished with  an  explosive  effort.     He  could  think  in  words,  proposition- 

^  A  Text-Book  on  Nervous  Diseases  by  American  Authors,  pp.  409,  410. 
^  Medical  Neivs,  Aug.  15,  1896. 
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ize,  read  aloud,  write  spontaneously  at  dictation  and  copy,  but  he  had 
never  been  a  good  penman,  and  it  is  impossible  to  determine  to  what 
extent  his  power  of  writing  has  been  lessened.  There  is  no  transposition 
of  letters  or  words  nor  insertion  of  wrong  words.  On  E.  J.  A.  Rogers 
trephining  over  the  lower  portion  of  the  fissure  of  Rolando  and  exposing 
the  lower  portion  of  both  central  convolutions  a  softened  or  cystic  de- 
generation of  the  cortex  of  these  convolutions  was  found.  The  softened 
area  was  about  three  fourths  of  an  inch  in  diameter  and  was  fairly  well 
defined.^ 

The  symptoms  of  this  form  of  speech-defect  are  quite  distinct,  as 
may  be  gathered  from  the  case  observed  by  Mills  and  the  one  under 
my  own  care.  The  patient  may  be  able  to  utter  short  and  simple  words 
quite  distinctly,  and  by  repeated  voluntary  eiforts  pronounce  words 
which  at  first  trial  are  impossible  for  him  to  utter,  provided  the  centre 
is  not  completely  destroyed.  In  this  respect  the  defect  of  speech  is  in 
marked  contrast  to  that  which  occurs  from  a  lesion  in  Broca's  convolu- 
tion, in  which  the  greater  the  voluntary  eifort  the  more  pronounced  the 
failure  of  speech-utterance.  The  patient  can  write,  read  aloud  simple 
Avords,  and  think  in  speech-symbols  (propositionize). 

In  regard  to  the  occurrence  of  dysarthria  from  oro-lingual  paresis  or 
paralysis  due  to  a  lesion  in  the  extreme  lower  portions  of  the  central 
convolutions  (ascending  frontal  and  parietal),  we  may  conclude  that  this 
centre  is  bilateral  and  the  paralysis  is  never  complete  from  a  unilateral 
lesion.  The  defect  of  speech  from  such  a  unilateral  lesion  is  a  dysar- 
thria rather  than  an  anarthria.  It  is  distinguished  from  the  disjointed 
articulation  resulting  from  a  lesion  in  the  pons  or  medulla  by  the  slight 
mental  defect,  by  the  symptoms  of  encroachment  on  Broca's  centre,  by 
the  character  of  the  paralysis,  and  the  normal  response  of  the  affected 
muscles  to  the  faradic  current. 

Anorthography,  or  So-called  Motor  Agraphia. — While  the  pos- 
sibility of  the  occurrence  of  motor  agraphia  has  been  recognized  by 
nearly  all  systematic  writers  on  aphasia,  yet  very  few  are  inclined  to 
the  view  that  there  is  a  graphic  centre  distinct  from  that  which  controls 
the  muscles  of  the  hand.  Most  cases  of  motor  agraphia  have  occurred 
in  connection  with  a  lesion  of  the  foot  of  the  third  frontal  convolution. 
Many,  however,  are  of  the  opinion  that  in  the  foot  of  tlie  second  frontal 
convolution,  which  is  just  in  front  of  the  centre  for  the  movements  of 
the  hand,  is  situated  a  centre  in  which  the  relation  to  writing  is  similar 
to  that  of  Broca's  centre  with  reference  to  speech  utterance.  Mills  ^ 
says  tliat  no  clinico-pathological  case  fully  corroborative  of  this  state- 
ment lias  been  put  on  record.  A  case,  caused  by  a  cyst  of  the  brain  in 
the  foot  of  tlie  left  second  frontal  couvohition,  has  recently  been  ob- 
served by  me,  which  as  nearly  fills  the  gaj)  as  it  is  possible  for  one  case 
to  do:  A  vigorous  man,  a  farmer  and  a  stock-i-aiser  by  occupation  for 
the  last  few  years,  began  about  a  year  ago  to  suifer  from  irregular  at- 
tacks of  a  spasmodic  nature,  during  Avhich  he  Avould  be  dazed  and  tem- 
porarily unable  to  speak.     Nine  months  later,  when  I  made  a  careful 

^  Tliis  patient  died  some  montlis  later  from  a  thronihotic  occlusion  of  an  artery  of  the 
pons.  It  was  found  at  tlie  autopsy  that  the  lesion,  for  which  he  had  been  operated  upon, 
was  limited  to  the  lower  portions  of  the  ascending  convolutions. 

'  A  Tezl-book  on  Nervoun  Diseases  by  Americ.aii  Authors,  p.  436. 
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examination  of  his  condition,  I  found  all  sensory  phenomena  normal 
and  no  paresis  or  paralysis  of  any  muscles.  With  the  right  hand  he 
retJ-istcred  on  the  dynamometer  230  ;  left,  220.  He  complained  of  some 
headache,  which  was  intermittent  and  located  in  the  front  of  the  head, 
more  on  the  left  side  than  on  the  right.  There  was  no  disturbance  of 
the  special  senses.  The  fundus  and  papilla  of  each  eye  were  normal. 
There  was  no  sensory  aphasia.  The  power  of  articulation  was  quite 
good,  except  that  it  was  slow  and  long  words  were  difficult  for  him  to 
utter  distinctly.  He  could  talk,  read  printing  and  writing  to  himself  or 
aloud,  and  understood  what  he  read.  There  was  no  difficulty  in  prop- 
ositionizing,  and  the  movements  of  the  lips  and  tongue  were  well 
preserved  except  in  uttering  long  and  hard  words  ;  otherwise  it  was 
impossible  to  discover  any  defect  in  speech.  In  writing  he  formed  his 
letters,  as  a  rule,  perfectly,  but  he  transposed  letters,  words,  phrases, 
and  occasionally  sentences,  so  that  it  was  impossible  to  read  what  he  had 
written.  He  had  formerly  been  a  good  penman,  and  for  two  terms 
served  as  bill  clerk  in  the  house  of  representatives  of  the  State  legisla- 
ture. I  had  the  patient  under  observation  for  about  two  months,  and 
during  this  time  he  wrote  for  me  a  letter  daily.  The  letters  usually 
consisted  of  about  eight  or  ten  lines,  and  each  day  he  spent  two  hours 
or  more  in  writing  and  erasing  words  before  he  could  complete  his 
assigned  task.  At  times  he  seemed  to  recognize  his  mistakes  in  spelling, 
and  at  others  he  did  not  recognize  them  or  was  indifferent  to  them.  On 
realizing  a  mistake  in  spelling  he  would  often  make  a  greater  one  in 
trying  to  correct  it.  Finally,  I  decided  to  recommend  a  surgical  opera- 
tion for  the  removal  of  a  supposed  growth  or  cyst  in  the  left  frontal 
lobe.  On  December  5,  1895,  Clayton  Parkhill,  at  my  request,  tre- 
phined over  the  foot  of  the  second  left  frontal  convolution,  found  and 
removed  a  cyst  containing  about  half  an  ounce  of  a  straw-colored  fluid. 
The  cyst  had  destroyed  the  cortex  over  an  area  about  half  an  inch  in 
diameter,  and  extended  into  the  white  substance  of  the  brain  to  the 
depth  of  nearly  an  inch.  For  a  full  account  of  this  interesting  case  and 
its  subsequent  course  the  reader  is  referred  to  the  detailed  report.'  The 
patient  did  well  for  some  time,  and  his  subsequent  efforts  at  writing  and 
the  gradual  improvement  in  his  letters  are  most  interesting. 

If  any  conclusion  is  justifiable  in  the  observation  of  one  case,  it 
would  be^  that  a  lesion  in  the  foot  of  the  second  frontal  convolution  on 
the  left  side  in  right-handed  persons,  and  probably  on  the  right  side  in 
left-handed  individuals,  will  give  rise  to  a  defect  in  speech  in  which 
the  principal  symptom  will  be  the  loss  of  the  power  to  spelP  or  arrange 
letters  in  words.  It  should  be  borne  in  mind  that  a  lesion,  such  as  a 
tumor,  abscess,  cyst,  and  probably  thrombotic  softening,  occurring  in 
the  foot  of  the  second  frontal  convolution  will  interfere  to  some  extent 
with  articulation,  with  the  mentality  of  the  patient,  and  in  many  cases 
Avith  the  function  of  Broca's  convolution.  It  is  probable  that  the  syntactic 
disturbances  in  speech  depend  upon  the  impaired  mental  condition  of 
tlie  patient.  Unlike  words,  sentences  are  not  stored  up  in  memory 
ready  for  use.'^ 

1  Medical  Neios,  Aug.  1,  1896. 

-  It  is  possible  that  the  primary  defect  is  in  the  inability  to  pronounce. 

^  Kussmaul. 
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Does  a  centre  for  writing  exist?  According  to  Bastian  and  others, 
cases  of  agraphia  have  been  observed  in  whicli  the  patient  was  unable 
to  make  more  than  meaningless  strokes.  These  patients  have  been 
unable  to  read  or  sjjell  correctly.  We  can  Avrite  with  a  pen  held  with 
the  teeth,  hand,  or  foot.  It  is  very  improbable  that  the  same  centre  in 
the  cerebral  cortex  would  serve  to  guide  these  various  widely-separated 
groups  of  muscles  in  writing.  On  the  other  hand,  no  matter  what 
groups  of  muscles  we  employ  in  the  formation  of  letters,  the  arrange- 
ment of  the  letters  in  a  given  word  is  always  the  same.  It  seems  to 
me  more  probable  that  the  memory  for  the  arrangement  of  letters  in 
words  is  stored  up  in  the  cerebral  cortex.  This  process  is  learned  by 
tedious  and  repeated  repetition.  We  should  naturally  expect  to  find  the 
cortical  centre  in  which  is  registered  the  memory  pictures  for  the  arrange- 
ment of  letters  in  a  word  to  be  located  near  the  centre  which  governs  the 
muscles  usually  employed  in  writing.  It  will  be  interesting  to  observe 
whether  a  lesion  in  the  second  frontal  convolution  on  the  right  side  of 
the  brain  in  right-handed  persons  is  attended  with  any  loss  of  the  power 
in  spelling.  So  far  as  I  can  see  at  present,  it  is  impossible  to  investi- 
gate the  orthographic  centre  in  a  very  illiterate  person. 

The  centre  in  which  is  stored  the  memory  pictures  for  the  arrange- 
ment of  letters  in  words,  etc.  is  probably  situated  in  the  foot  of  the 
left  second  frontal  convolution  in  right-handed  persons,  and  presumably 
in  the  corresponding  convolution  on  the  right  side  in  left-handed 
individuals. 

Cases  of  so-called  pure  motor  agraphia,  apart  from  the  involvement 
of  the  muscles  concerned  in  writing,  have  never  been  demonstrated, 
and,  reasoning  from  analogy,  it  seems  improbable  for  them  to  occur. 

Whether  the  loss  of  the  power  to  write  intelligently  the  letters  of 
the  alphabet,  still  being  formed  perfectly,  from  the  loss  of  the  ability  to 
spell  or  arrange  letters  in  words  according  to  usage,  should  be  termed 
agraphia  or  anorthographia  is  questionable.  I  have  met  with  one  case 
in  which  the  only  defect  connected  with  speech-mechanism  is  the  inabil- 
ity to  pronounce.  The  patient  is  well  educated  and  bright,  writes  a 
good  hand  voluntarily  at  dictation,  and  copies  well  and  rapidly,  tran- 
scribing both  printing  and  writing  into  script.  When  I  pronounce  a 
word  for  him  he  spells  it  without  hesitation,  but  he  cannot  pronounce 
such  simple  words  as  dog,  car,  rat  without  showing  some  hesitancy  and 
uncertainty.  Longer  words  he  cannot  pronounce  at  all  or  very  rarely, 
and  then  only  after  a  considerable  effort.  If  I  pronounce  similar  words 
for  him,  he  spells  them  readily.  The  lesion  in  this  case  was  an 
old  injury  to  the  skull  over  the  cortex,  just  in  front  of  the  face  centre 
on  the  right  side.  To  what  extent  the  brain  has  been  injured  I  am  not 
able  to  say. 

A  few  words  here  will  be  sufficient  to  call  attention  to  the  differen- 
tial diagnosis  between  motor  and  sensory  anorthographia  or  agraphia. 
In  pure  motor  anorthographia  or  agraphia  there  is  neither  auditory  nor 
visual  disturbance  of  s])eoch.  The  patient  docs  not  copy  mechanically  as 
in  the  sensory  form,  ])ut  botli  ]irintingand  writing  arc  copied  into  script. 

Combined  Motor  Aphasia. — The  most  common  form  of  motor 
a[)liasia  is  wliere  all  the  cortical  motor  centres  arc  affected  l)y  the  lesion, 
either  by  partial  destruction  of  all  three  cortical  areas  or  indirectly  by 
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involving  the  commissural  fibres  that  connect  the  several  cortical  centres. 
In  such  cases,  if  the  lesion  is  sufficiently  extensive  or  situated  so  as  to 
affect  the  fibres  to  the  corpus  callosum,  the  aphasia  will  be  permanent.' 
The  patient  may  be  speechless,  not  able  to  utter  a  single  word  or  intelli- 
gent sound,  although  he  is  rarely  wordless,^  as  he  can  understand  the 
speech  of  another.  Emotional  speech  is  affected  to  a  less  extent  than 
voluntary  speech.  While  the  patient  may  at  first  be  unable  to  utter  a 
single  word  voluntarily,  oaths,  interjections  of  surprise,  delight,  anger, 
etc.  may  be  uttered  suddenly  ;  but  if  the  patient  attempts  to  repeat  them 
voluntarily  he  will  often  fail.  Gesture  or  pantomimic  expression,  next  to 
emotional  speech,  is  best  retained,  although  this  is  often  greatly  impaired 
at  first.  It  must  be  remembered  that  loss  of  the  power  of  expression  by 
gesture  may  be  due  to  a  lesion  either  on  the  motor  or  sensory  side  of 
speech  mechanism.  A  motor  aphasic,  when  the  lesion  is  a  cortical  one, 
if  able  to  write  at  all,  will  usually  copy  both  printing  and  writing  into 
script,  while  a  sensory  aphasic  will  copy  mechanically  each  letter  just  as 
it  appears  to  him  ;  thus  writing  will  be  copied  into  script  and  printing  will 
be  slowly  and  laboriously  printed,  each  letter  receiving  the  degree  of 
shading  found  in  the  original.  Whether  this  method  of  copying  is 
invariably  followed  out  by  the  sensory  and  motor  aphasic,  as  Dejerine 
believes,  is  doubtful.^ 

Sensory  Aphasia. — Under  this  head  most  of  the  auditory  and  vis- 
ual disturbances  of  speech,  including  apraxia,^  may  be  studied  in  refer- 
ence to  localization.  That  a  lesion  in  the  posterior  portions  of  the  first 
and  second  temporal  convolutions  will  cause  word-deafness  and  mind- 
deafness,  and  that  the  lesion  necessary  to  produce  mind-deafness  must 
be  more  extensive  than  one  capable  of  causing  word-deafness,  seem  to  be 
demonstrated  by  a  case  recently  seen  and  studied  by  me  :^  A  vigorous 
young  man  was  struck  above  the  left  ear  by  the  butt  of  a  pistol,  frac- 
turing the  skull  and  driving  a  piece  of  bone  against  the  first  and  second 
temporal  convolutions.  After  the  depressed  bone  had  been  removed 
the  patient  soon  regained  consciousness,  but  he  was  mind-  and  word- 
deaf.  There  were  other  disturbances  of  speech,  but  they  do  not  con- 
cern us  at  present.  The  patient  could  hear,  as  was  evidenced  by  his 
looking  in  the  direction  from  which  a  sound  proceeded.  He  showed  no 
gleam  of  intelligence  when  a  watch  was  held  to  either  ear,  when  a  bell 
was  tapped,  or  when  coins  or  keys  were  jingled.  A  few  days  later  the 
first  and  second  temporal  convolutions  were  explored,  and  a  small 
quantity  of  dark,  semifluid  blood  was  found  just  below  the  cortex  and  re- 
moved. Improvement  began  soon  after  the  second  operation,  and  a  few 
days  later  he  was  able  to  understand  all  sounds  except  those  of  words. 
When  a  watch  was  held  against  his  ear  he  said,  "  Going  pretty  well," 
but  when  I  spoke  to  him  he  stared  at  me  and  seemed  puzzled.  In  the 
course  of  a  few  weeks  he  made  a  complete  recovery.  The  depressed 
bone  was  2|  inches  long  by  1\  wide,  with  the  long  axis  extending  from 
before  backward.     The  centre  of  the  fracture  was  crossed  by  the  auric- 

_^M.  R.  Gowers  :  Diseases  of  the  Nervous  Si/stem,  2d  ed.,  vol  ii.  p.  114. 

^  Hughlings- Jackson. 

^  Dejerine  :   "  Sensory  Aphasia,"  Iniernat.  Med.  Mag.,  Aug.,  1895,  pp.  524-528. 

*  Apraxia  is  due  primarily  to  a  mental  defect,  but  gives  rise  to  speech  disturbance. 

^Med.  News,  June  20,  1896. 
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iilo-bregmatic  line,  and  the  lowest  portion  of  the  fractured  bone  was 
about  half  an  inch  above  the  base  of  the  skull.  The  hemorrhagic  extrava- 
sation had  taken  place  subcortically  in  the  posterior  half  of  the  exposed 
area  of  the  brain.  If  the  ability  to  interpret  the  meaning  of  sounds  in 
general  resides  in  the  same  cortical  area  in  which  the  memory  of  the 
sound  of  words  is  stored,  the  former  must  extend  over  a  larger  surface 
than  the  latter,  because  mind-deafness  began  to  lessen  as  soon  as  pres- 
sure from  the  extravasated  blood  was  relieved,  although  the  word-deaf- 
ness did  not  show  much  improvement  for  two  weeks  later.  It  is  just 
possible  that  the  cortical  centre  for  the  interpretation  of  sounds  in  gen- 
eral is  situated  posteriorly  to  the  cortical  area  in  which  word-memory 
resides. 

Auditory  Affections  of  Speech  and  Language. — Two  forms  of 
word-deafness  are  recognized  by  some.  One  is  termed  pure  word-deaf- 
ness, and  the  only  symptoms  are  inability  to  understand  spoken  speech 
and  consequently  failure  to  write  at  dictation.  The  person  so  affected 
shows  no  defect  in  reading  aloud,  writing  voluntarily  or  copying,  or 
understanding  what  he  has  read  or  written.  Dejerine  refers  to  a  typi- 
cal clinical  case  of  this  form  of  word-deafness  observed  by  Serieux.^ 
Dejerine  thinks  that  the  anatomical  localization  of  pure  word-deafness 
is  not  established,  but  is  inclined  to  place  it  in  the  left  temporal  lobe. 
This  form  of  ^vord-deafness  is  probably  due  to  a  lesion  in  the  left  tem- 
poral lobe,  and  involves  the  auditory  entering  tracts  from  both  hemi- 
spheres, as  suggested  by  Lichtheim.'  The  latter  observed  a  clinical 
case  of  pure  word-deafness  in  which  there  was  no  disturbance  in  voli- 
tional speech  and  writing  or  in  reading  aloud.  M.  Allen  Starr  has  col- 
lected seven  cases,  most  of  which  are  examples  of  pure  word-deafness, 
and  in  all  of  these  the  lesion  was  limited  to  the  first  and  second  left 
temporal  convolutions.^ 

The  second  form  of  word-deafness  is  the  sensory  aphasia  described 
by  Wernicke,  in  which  there  is  not  only  loss  of  the  power  to  understand 
spoken  speech,  with  inability  to  write  at  dictation,  but  reading  aloud  is 
impaired  or  abolished,  and,  as  the  patient  cannot  verify  by  audition 
what  he  says  or  means  to  say  because  the  centre  for  word-hearing  is 
affected,  paraphasia  is  present,  including  paragraphia  and  paralexia.  It  is 
questionable  whether  two  forms  of  word-deafness  should  be  recognized. 
In  both  the  lesion  is  in  the  posterior  two  thirds  of  the  first  and  prob- 
ably the  second  temporal  convolution,  but  in  pure  word-deafness  it  is 
limited  to  the  cortex  in  all  probability,  while  in  word-deafness  with 
paraphasia  it  is  more  extensive  and  the  subcortical  association  tracts  are 
undoubtedly  affected. 

While  we  may  clinically  distinguish  three  forms  of  auditory  disturb- 
ances of  speech,  pure  word-deafness,  mind-deafness,  and  word-deafness 
with  paraphasia,  the  lesion  in  all  is  in  the  ])ostcrior  portion  of  the  first 
and  second  temporal  convolutions,  being  least  extensive  in  the  first 
variety,  and  increasing  in  the  order  named  in  the  other  two,  in  both  of 
which  it  extends  to  the  subcortical  association  tracts. 

Visual  Affections  of  Speech  and  Language. — Two  forms  of  word- 

'  Mrrnnt.  Mid.  j\fa(/.,  ISO"),  Aug.,  p.  o'iO. 

^  Quoted  l)v  Mills  in  A  Trxt-lUiok  on  Nervous  Diseases  by  Ainerican  Authors,  p.  438. 

''  M.  Allen' Starr  :  Brain,  vol.  xii.,  1889,  p.  86. 
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blindness  are  described  by  Dejerine  :  ^  (1)  The  ordinary  form,  in  which  the 
patient  is  usually  completely  or  partially  agraphic,  paraphasic,  and  alexic. 
This  condition  is  due  to  a  lesion  in  the  cortex  of  the  gyrus  angularis. 
When  the  lesion  is  deep  and  involves  the  optic  radiations  on  their  way 
to  the  cuneus,  right  lateral  hemianopsia  will  also  be  present.  The 
patient  is  usually  luiable  to  recognize  words  or  letters,  but  he  may  or 
may  not  be  able  to  read  figures  and  to  calculate.  (2)  The  second  form 
of  word-blindness  has  been  described  by  Dejerine  and  termed  pure  word- 
blindness:  "The  patient  writes  spontaneously  and  at  dictation,  as  in  the 
normal  condition,  naturally,  without  being  able  to  read  it ;  but  a  copy 
is  altered  and  made  mechanically.  Speech  and  intelligence  are  intact." 
In  a  case  observed  by  him  the  lesion  was  found  at  the  autopsy  to  in- 
volve the  point  of  the  occipital  lobe,  the  base  of  the  cuneus,  and  the 
lingual  and  fusiform  lobules.  The  patient,  very  intelligent  and  culti- 
vated, was  totally  word-blind  and  hemianopsic,  but  he  could  write 
spontaneously  and  at  dictation.  He  was  also  note-blind.  Formerly  a 
good  musician,  he  could  not  decipher  a  single  note.  He  could  read 
figures  and  calculate,  and  speech  and  intelligence  were  intact.  Wyllie 
and  Redlich,  according  to  Dejerine,  have  reported  similar  cases  which 
presented  the  same  anatomical  localization.  Cases  42,  43,  and  44  in  the 
table  compiled  by  Starr  bear  a  striking  resemblance  to  Dejerine's  case.^ 

Mind-blindness,  inability  to  determine  an  object  by  the  visual  organs, 
is  a  variety  of  apraxia  in  which  the  patient  has  lost  the  power  to  recall 
the  use  of  an  object.  Such  a  defect  is  due  to  a  lesion  in  the  occipital 
lobe,  situated  in  the  cortex  or  deep  in  the  white  substance,  involving 
the  association  fibres  which  connect  the  occij)ital  cortical  centres  of  sight 
with  the  other  regions  of  the  brain.  In  the  50  cases  of  sensory  aphasia 
collected  by  Starr,  12  presented  a  condition  of  psychical  blindness,  and 
in  all  the  occipital  lobe  was  diseased.  In  6  of  the  12  cases  hemianopsia 
was  also  present. 

Not  infrequently  word -deafness  and  word -blindness,  with  various 
disturbances  of  speech,  occur  from  extensive  cortical  or  subcortical 
lesions,  so  that  while  word-blindness  is  produced  by  a  lesion  in  the 
cortex  of  the  angular  gyrus,  it  may  also  occur,  as  Starr  has  pointed  out, 
from  one  extending  from  this  centre  either  anteriorly  into  the  temporal 
region  or  posteriorly  into  the  occipital.  In  the  former  instance  it  would 
probably  be  associated  with  word-deafness,  and  in  the  latter  with  mind- 
blindness. 

In  testing  the  temporo-occipital  association  tracts,  inability  to  dis- 
tinguish a  familiar  object  by  its  sound  would  indicate  that  the  temporal 
end  is  affected ;  failure  to  recognize  an  object  seen,  a  break  in  the  occip- 
ital end ;  and  loss  of  power  to  recall  the  name  of  an  object  recognized,  a 
lesion  in  the  course  of  the  tracts  between  the  temporal  and  occipital 
lobes.^ 

Professor  Dejerine  was  among  the  first  to  call  attention  to  the  fact 
that  in  some  cases  of  word-blindness  there  occurs  a  defect  of  speech 
similar  to  that  observed  from  a  lesion  in  Broca's  convolution.  Of  27 
cases  tabulated  by  Starr  in  which  word-blindness  and  word-deafness 
-existed,  a  motor  defect  of  speech  was  observed  in  only  2. 

1  Internal.  Med.  Mag.,  Aug.,  1895,  p.  528. 

'■^  Brain,  vol.  xii.,  1889,  p.  100.  »  Starr. 
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Speech  disturbances  from  a  lesion  in  the  internal  capsule  scarcely 
require  a  notice  here,  as  the  unilateral  motor  or  sensory  symptoms  suf- 
ficiently determine  the  seat  of  the  disease. 

Recapitulation  of  some  of  the  principal  localizing  symptoms  of  speech- 
defect  from  cortical  lesions. 

If  the  lesion  is  in  the  foot  of  the  third  frontal  or  Broca's  convolution, 
the  patient  will  be  unable  to  speak  voluntarily,  to  repeat  words  after 
another,  to  read  aloud,  to  think  in  words,  and  in  the  majority  of  cases 
to  write  voluntarily  or  from  dictation  so  as  to  be  understood,  but  he 
can  understand  speech. 

A  lesion  in  the  oro-lingual  centre  (lower  portion  of  the  central  con- 
volutions) will  cause  paresis  or  paralysis  of  the  oro-lingual  muscles,  in-, 
eluding  the  lower  side  of  the  face  on  the  side  corresponding  to  the  most 
dextrous  hand  normally,  and  imperfect  articulation,  but  the  patient  will 
be  able  with  an  effort  to  repeat  words,  to  talk  voluntarily,  to  think  in 
speech,  and  to  write,  although  the  last  may  be  done  imperfectly. 

A  lesion  in  the  foot  of  the  second  frontal  convolution  (the  probable 
anorthographic  or  graphic  centre)  will  be  attended  by  disturbances  in 
writing.  In  the  only  case  in  which  a  limited  lesion  has  been  found  in 
this  centre  the  patient  could  articulate,  propositionize,  and  form  his 
letters  perfectly  in  writing,  but  there  was  usually  such  a  general  tran- 
sposition of  letters,  words,  and  at  time  phrases,  that  no  sense  could  be 
gotten  out  of  what  he  had  written,  and  he  himself  could  not  read  it 
much  better  than  another,  especially  his  wife. 

A  limited  lesion  in  the  posterior  two  thirds  of  the  fiirst  and  second 
temporal  convolutions  will  be  attended  by  word-deafness  and  inability 
to  write  at  dictation  ;  in  more  extensive  cortical  lesions  in  this  region 
mind-deafness  with  paraphasia  and  some  disturbances  in  reading  and 
writing  will  be  added.  The  greater  the  extent  of  the  cortical  area  in- 
volved the  more  marked  the  paraphasia  and  other  symptoms  of  sensory 
aphasia.  If  the  lesion  involves  the  subcortical  white  substance,  the 
disturbances  in  speaking,  reading,  and  writing  become  very  pronounced. 

A  lesion  involving  the  angular  gyrus  and  adjacent  parts  will  cause 
word-blindness  and  inability  to  read,  and  defects  in  writing,  copying, 
and  speech  (paraphasia)  will  usually  be  present.  If  the  lesion  involves- 
the  parts  posterior  to  the  angular  gyrus,  mind-blindness  will  be  added. 

It  is  impossible  to  condense  the  symptoms  of  lesions  in  the  different 
associating  tracts  between  the  various  cortical  areas  concerned  in  speech,, 
and  the  attempt  that  has  been  made  to  represent  in  a  few  words  the 
symptoms  of  speech-defect  from  cortical  lesions  is  imperfect  in  that  it 
takes  no  account  of  many  varying  conditions. 

There  is  much  to  be  said  in  favor  of  recognizing  a  centre  for  the 
memory  of  nouns,  a  naming  centre  (Broadbent  and  Mills),  but  further 
observations  are  necessary  before  ascribing  to  this  faculty  a  distinct  and 
separate  cortical  centre. 

In  studying  cases  of  aphasia  it  is  often  just  as  important  to  note 
what  symptoms  are  absent  as  to  recognize  and  describe  those  that  are 
present.  A^ery  few  can  systematically  examine  cases  of  aphasia, 
especially  of  the  sensory  variety,  for  all  possible  symptoms,  both  neg- 
ative and  positive,  unassisted  by  some  plan  in  wliich  the  different  head- 
ings are  represented. 
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It  is  needless  to  remind  the  reader  that  a  most  thorough  and  ex- 
haustive examination  of  the  general  physical  and  mental  condition  of 
the  person  suffering  from  aphasia  should  be  made  at  the  time  of  record- 
ing the  symptoms. 

Of  all  plans  suggested  for  investigating  and  recording  cases  of 
aphasia,  I  have  found  none  simpler  than  the  one  suggested  by  M.  Allen 
Starr/  I  have  employed  this  for  a  number  of  years,  and  added  to  it 
from  time  to  time.  I  am  in  the  habit  of  having  the  suggestions  printed 
on  a  page  of  legal  paper,  and  allow  sufficient  space  between  each  di- 
vision of  the  subject  for  recording  changes  at  different  examinations. 
At  the  end  two  or  more  blank  sheets  are  bound  with  the  printed  ones, 
on  which  general  observations  of  the  case  can  be  recorded. 

The  plan,  as  modified,  is  as  follows : 

1.  The  power  to  recognize  objects  seen,  heard,  felt,  tasted,  smelt,  and 
their  uses. 

2.  The  power  to  recall  the  spoken  names  of  objects  seen,  heard,  felt, 
tasted,  smelt. 

3.  The  power  to  understand  sounds  other  than  speech  and  music. 

4.  The  power  to  understand  speech  and  music. 

5.  The  power  to  recall  to  mind  objects  named,  and  point  them  out 
at  request. 

6.  If  word-deaf,  can  the  patient  recognize  his  own  name  when 
spoken  ? 

7.  The  power  to  recognize  a  word  spelled  aloud. 

8.  The  power  to  pronounce  inaudibly  or  aloud  on  hearing  the  word 
spelled. 

9.  The  power  to  spell  a  word  inaudibly  or  aloud  on  hearing  it  pro- 
nounced. 

10.  The  power  to  call  up  mentally  the  sound  of  a  note,  figure, 
letter,  word. 

The  examination,  thus  far,  will  test  the  various  sensory  areas,  but 
more  especially  the  auditory  and  the  association  tracts  between  the 
different  sensory  areas  connected  with  speech. 

11.  The  power  to  recognize  letters,  figures,  notes,  and  colors  seen. 

12.  The  power  to  understand  printed  and  written  words  seen. 

13.  The  power  to  read  printing,  writing,  and  music  aloud  or  inaud- 
ibly, and  to  understand  what  he  reads. 

14.  The  power  to  recall  objects  the  names  of  which  are  seen. 

15.  The  power  to  write  voluntarily. 

16.  The  power  to  write  at  dictation. 

17.  The  power  to  copy  and  the  manner  of  copying,  printing,  and 
writing. 

18.  The  power  to  write  the  names  of  objects  seen,  heard,  felt,  tasted, 
smelt. 

19.  The  power  to  read  aloud  or  inaudibly,  and  to  understand  what 
h^s  been  written, 

20.  The  power  to  write  his  name,  and  the  ability  to  read  it  when 
written  by  himself,  by  another  person,  or  when  it  is  printed. 

21.  The  power  to  recognize  a  letter  by  tracing  it  with  the  index 
finger  or  with  a  pencil,  the  movements  being  guided  by  another. 

1  Starr:  Med.  Record,  Oct.  27,  1888,  p.  497  ;  and  Brain,  vol.  xii.,  1889,  p.  95. 
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22.  The  power  to  call  up  mentally  the  appearance  of  an  object,  a 
figure,  note,  letter,  or  word,  when  word-blind. 

These  additional  tests  will  aid  in  determining  the  condition  of  the 
visual  word-memories  in  the  angular  gyrus,  and  the  connections  between 
this  area  and  the  surrounding  sensory  and  motor  areas  : 

23.  The  poAver  to  speak  voluntarily,  and,  if  it  is  impaired  or  lost, 
the  character  of  the  defect. 

24.  The  power  to  repeat  words  after  another. 

25.  Does  the  patient  recognize  his  mistakes  in  speaking,  reading, 
writing,  and  spelling,  and  can  he  correct  them  ? 

26.  Can  the  patient  think  in  speech  ? 

27.  Is  there  any  special  difficulty  in  the  use  of  nouns,  verbs,  or 
other  parts  of  speech. 

28.  The  power  to  understand  and  use  pantomimic  or  gesture  ex- 
pression. 

29.  The  power  to  read  figures  and  to  calculate. 

30.  The  power  to  count  both  money  and  in  numbers. 

31.  The  power  to  play  a  game  of  cards  or  other  games. 

Non-cortical  Centres. 

Centrum  Ovale. — The  Avhite  substance  of  the  brain  contains  at  least 
three  distinct  sets  of  connecting  fibres.  One  set  connects  the  different 
convolutions  in  the  same  hemisphere,  and  it  is  by  these  fibres  that  the 
frontal  and  occipital  lobes  may  be  brought  into  close  relation  with  each 
other.  The  second  is  composed  of  the  callosal  fibres,  which  probably 
connect  corresponding  portions  of  each  hemisphere.  The  third  set  con- 
tains fibres  that  pass  from  the  cortex  to  the  great  ganglia  and  cms. 
Most  of  the  fibres  from  the  cortex  that  reach  the  crus  pass  through  the 
internal  capsule,  but  some  pass  without  the  capsule.  Among  the  latter 
may  be  mentioned  fibres  from  one  occipital  lobe  to  the  cerebellum  of  the 
opposite  side.  The  function  of  the  fibres  of  the  centrum  ovale  seems 
to  be  to  carry  impressions  that  reach  the  sensorium  to  the  cerebral  cor- 
tex, to  conduct  impulses  from  the  latter  to  the  motor  apparatus,  and  to 
connect  and  harmonize  the  various  portions  of  the  brain. 

A  lesion  in  the  centrum  ovale,  if  it  involves  the  motor  or  sensory 
fibres,  produces  symptoms  that  are  somewhat  similar  to  those  that  fol- 
low a  lesion  in  the  cortex  or  internal  capsule.  Whatever  may  be  the 
o])inion  in  regard  to  the  function  of  the  cortical  motor  area,  the  sensory 
and  motor  fibres  are  separated  in  the  greater  portion  of  the  centrum 
ovale  and  in  the  internal  capsule.  A  lesion  in  the  centrum  ovale  just 
l)clow  the  cortex  of  the  motor  region  may  cause  a  monoplegia,  but  con- 
vulsions will  not  likely  occur  unless  the  lesion  is  an  irritative  one.  In 
cortical  lesions  local  spasms  usually  precede  ])aralysis,  while  in  subcor- 
tical ones  the  order  of  the  (k'vc]o])ment  of  these  symptoms  is  commonly 
reversed.  General  convulsi(ms  from  a  lesion  in  the  white  substance 
are  rare  unless  the  intracerebral  pressure  is  considerably  increased.  If 
the  lesion  in  the  white  sul)stance  of  one  occipital  lobe  involves  the  optic 
radiations,  h('miano])sia  will  be  ])resent ;  if  in  the  parietal  region,  partial 
anajsth(?sia  of  the  cutirc  op]iosite  side  of  the  body  may  occur;  and  when 
the  centrum  ovale  in  the  leit  hemisphere  is  aifected  in  the  temporal  a«d 
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parietal  regions,  or  in  such  a  position  as  to  invade  the  fibres  from  Broca's 
convolution  to  the  internal  capsule,  aphasia  will  be  present.  A  lesion 
in  the  centrum  ovale  will  probably  not  cause  permanent  motor  aphasia 
unless  the  fibres  immediately  subcortical  to  Broca's  convolution  are  de- 
stroyed. Lesions  in  the  centrum  ovale  near  the  internal  capsule  usually 
invade  the  latter,  and  are  rarely  distinguishable  from  a  primary  cap- 
sular lesion. 

Corpus  Callosum. — While  corresponding  portions  of  the  two  hemi- 
spheres are  probably  connected  by  fibres  passing  through  the  corpus  cal- 
losum, it  is  doubtful  whether  the  lesions  limited  to  this  structure  can  be 
localized  with  any  degree  of  accuracy.  The  principal  lesion  that  has 
occurred  in  the  corpus  callosum  is  tumor,  and  the  symptoms  have  been 
so  variable  as  to  leave  little  doubt  that  they  are  due  to  extension  of  the 
growth  to  adjacent  structures  and  to  the  increase  of  general  intracerebral 
pressure.     (See  Tumor  of  the  Corpus  Callosum,  p.  472.) 

Central  Ganglia  and  Internal  Capsule. —  In  the  study  of  cerebral 
localization  from  a  practical  standpoint  little  more  need  be  said  of  the 
great  ganglia  than  that  their  exact  functions  are  too  imperfectly  under- 
stood to  be  of  much  value  in  this  connection.  Lesions  in  these  ganglia 
are  mainly  localizable  by  their  effects  upon  the  internal  capsule.  The 
importance  of  the  fibres  composing  the  internal  capsule  anterior  to  its 
angle  is  not  known,  and  in  consequence  a  lesion  in  this  situation  may  be 
attended  by  no  definite  symptoms.  The  fibres  from  the  cortical  areas 
for  the  face,  tongue,  and  larynx  are  found  at  the  angle  or  knee  of  the 
internal  capsule  and  in  the  part  immediately  posterior  to  it ;  those  from 
the  arm  centre  come  next,  and  the  fibres  from  the  leg  centre  lie  imme- 
diately behind  these.  The  anterior  two  thirds  of  the  internal  capsule 
posterior  to  the  angle  contain  the  fibres  from  the  cortical  motor  areas, 
the  relative  position  of  the  fibres  from  each  area  being  represented  in 
the  same  order  from  before  backward  in  the  capsule  as  they  are  in  the 
cortex  from  below  upward.  The  posterior  third  of  the  hinder  limb  of 
the  internal  capsule  contains  the  sensory  fibres  to  the  opposite  side  of 
the  body.  The  fibres  of  the  organs  of  special  sense,  except  probably 
those  of  vision,  find  a  place  in  the  "  cross-way  "  of  Charcot,  or  sensory 
portion  of  the  internal  capsule.  A  lesion  may  affect  the  motor  or  sen- 
sory fibres  alone.  Hemorrhagic  lesions  involving  the  motor  portion, 
with  only  temporary  disturbance  of  sensation,  are  very  common.  It  is 
possible  to  have  a  lesion  so  limited  in  the  motor  portion  of  the  internal 
capsule  as  to  produce  monoplegia,  but  this  is  of  rare  occurrence.  Com- 
plete destruction  of  the  motor  fibres  gives  rise  to  typical  hemiplegic 
symptoms  of  cerebral  origin,  in  which  the  muscles  of  the  lower  side  of 
the  face,  of  the  tongue,  arm,  and  leg,  are  paralyzed  on  the  opposite  side, 
and  the  trunk  muscles  are  weakened  on  both  sides.  If  the  lesion  occurs 
on  the  side  in  which  the  faculty  of  speech  is  located,  temporary  motor 
aphasia  may  result.  General  convulsions  often  occur  from  irritative 
lesions  in  the  motor  segment  of  the  internal  capsule.  Partial  destruc- 
tive lesions,  especially  if  attended  by  symptoms  of  irritation,  may  cause 
troublesome  contractures  in  the  affected  muscles.  A  sudden  lesion 
involving  all  the  fibres  in  the  sensory  portion  of  the  internal  capsule 
gives  rise  to  complete  anaesthesia  of  the  entire  opposite  side  of  the  body, 
including  the  scalp  up  to  the  median  line,  with  loss  of  hearing,  taste, 
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and  smell  of  the  anaesthetic  side.  If  the  lesion  and  its  effects  are  strictly 
limited  to  the  internal  capsule,  vision,  according  to  Henschenand  Charles 
K.  Mills/  is  not  affected.  These  authors  contend  that  none  of  the  visual 
fibres  pass  through  the  internal  capsule.  The  affection  of  the  special  senses 
is  usually  temporary  in  character.  Incomplete  destructive  lesions  of  the 
sensory  portion  of  the  internal  capsule,  especially  if  they  are  attended 
by  irritation,  as  sometimes  happens  from  thrombotic  softening,  may 
give  rise  to  most  harassing  and  distressing  symptoms  of  a  sensory  cha- 
racter. These  were  so  intolerable  in  a  case  recently  seen  by  me  in  con- 
sultation with  J.  W.  O'Connor  as  to  drive  the  patient  to  commit  suicide. 

A  lesion  strictly  limited  to  the  thalamus  does  not  affect  sensation, 
but  a  condition  of  athetosis  or  mobile  spasm,  or  one  of  tremor  similar 
to  that  found  in  multiple  sclerosis,  except  it  is  always  unilateral. 

Corpora  Quadrigemina. — The  connections  of  these  bodies  with 
various  structures  are  quite  numerous,  but  their  exact  function  is  un- 
known. They  seem  to  be  intimately  associated  with  the  reflex  acts  of 
vision,  apparently  in  this  manner  regulating  the  size  of  the  pupils. 
Unilateral  destruction  of  these  bodies  causes  loss  of  the  reflex  action 
of  the  pupil  to  light  on  the  opposite  side,  the  hemiopic  pupillary  reflex 
of  Wernicke.     (See  Tumor  of  the  Corpora  Quadrigemina,  p.  473.) 

Crus  Cerebri. — In  the  anterior  or  lower  portion  of  the  crus,  in  the 
middle  third  of  the  crusta,  the  motor  fibres  for  the  opposite  side  of  the 
body,  including  the  face,  lie ;  the  sensory  fibres  to  the  entire  opposite 
side  of  the  body  are  found  in  the  tegmentum  which  occupies  a  position 
between  the  crusta  and  the  parts  beneath  the  floor  of  the  aqueduct  of 
Sylvius ;  and  the  third  cranial  nerve  from  its  nuclear  origin  in  the  latter 
situation  emerges  on  the  inner  border  of  the  crus  to  reach  the  muscles 
of  the  eye  of  the  same  side.  The  most  characteristic  symptom  of  a 
lesion  in  the  crus  is  paralysis  of  the  lower  side  of  the  face  and  of  the 
arm  and  leg  of  the  opposite  side,  and  paralysis  of  the  third  nerve  on 
the  side  corresponding  to  the  lesion.  Sensory  disturbances  are  common, 
and  are  found  on  the  same  side  as  the  paralyzed  limbs.  The  paralysis 
of  the  third  nerve  may  be  partial,  but  it  is  more  commonly  complete. 
Sometimes  the  internal  ocular  muscles  escape  entirely.  When  the  lesion 
is  near  the  median  line  and  involves  the  nerve  nuclei  near  the  floor  of 
the  aqueduct  of  Sylvius,  ophthalmoplegia  of  nuclear  origin  will  occur. 
Hemianopsia  from  crus  lesions  is  rare,  except  in  the  case  of  a  tumor. 
A  superficial  lesion  on  the  inner  side  of  the  crus  may  cause  })artial 
paralysis  of  one  third  nerve  and  be  unattended  by  sensory  or  hemiplegic 
sym])toms.  Under  such  circumstances  giddiness,  probably  from  the 
affection  of  the  ocular  muscles,  may  be  troublesome  and  jicrsistent. 

Pons. — The  sensory  fibres  of  the  pons  occu])y  a  position  ))osterior, 
caudad,  to  the  pyramidal  tracts.  The  fibres  of  the  fiftli  cranial  nerve 
are  in  the  outer  third  of  the  formatio  reticularis,  both  above  and  below 
the  junction  of  the  ascending  and  descending  roots  of  this  nerve.^ 
Above  this  junction,  which  is  near  the  vertical  middle  of  the  pons,  a 
lesion  limited  to  the  outer  ]M)rtion  of  the  reti<Milar  formation  produces 
anjesthesia  in  the  distribution  oi'thc  fifth  nerve  on  tlie  ()])])osite  side.  If 
the  lesion  is  equally  limited  to  the  outer  third  of  the  reticular  formation 

^  A  Text-Book  on  Nervoun  Dmaaes  by  American  Authors,  p.  422. 
'  It  is  probable  that  tlie  "descending"  root  is  really  ascending. 
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below  the  junction  of  the  two  roots,  the  sensory  disturbance  occurs  in 
the  distribution  of  the  fifth  nerve  on  the  side  corresponding  to  that  of 
tlie  lesion.  A  lesion  limited  to  the  inner  two  thirds  of  the  reticular 
formation  in  any  portion  of  the  pons  causes  anaesthesia  in  the  limbs, 
trunk,  neck,  and  back  of  head  nearly  up  to  the  vertex  on  the  opposite 
side.  A  lesion  limited  to,  but  involving,  the  entire  formatio  reticularis 
above  the  middle  of  the  pons  produces  anaesthesia  on  the  opposite  side 
of  the  body,  including  the  face ;  below  the  middle  of  the  pons,  crossed 
hemiaufesthesia,  the  face  on  the  same  side,  and  the  limbs,  body,  neck, 
and  back  of  head  on  the  side  opposite  to  that  of  the  lesion,  A  few 
cases  of  lesion  of  the  pons  have  been  attended  with  loss  of  temperature 
and  pain  sensations  in  the  limbs,  tactile  sense  being  nearly  normal. 
Such  a  lesion  is  situated  deep  in  the  substance  of  the  pons.  It  is 
probable  that  dissociation  of  sensory  symptoms  is  most  complete  when 
due  to  a  lesion  of  the  pons,  next  when  caused  by  lesion  of  the  cord,  and 
least  when  it  results  from  a  lesion  of  the  spinal  nerve  roots.  If  the 
lesion  involves  the  motor  tracts  above  the  middle  of  the  pons,  and  is 
limited  to  them,  the  limbs  and  the  lower  side  of  the  face  will  be 
paralyzed  on  the  opposite  side ;  and  if  none  of  the  cranial  nerves  or 
their  nuclei  other  than  the  facial  are  aifected,  the  symptoms  may  be 
indistinguishable  from  those  of  a  lesion  in  the  motor  portion  of  the 
internal  capsule.  A  lesion  aifecting  the  motor  tracts  below  the  middle 
of  the  pons  causes  crossed  paralysis,  the  face,  both  in  its  upper  and  lower 
portions,  on  the  side  of  the  lesion,  and  the  body  on  the  opposite  side. 
Several  of  the  cranial  nerves  and  their  nuclei  may  be  aifected  by  pontile 
lesions.  The  third,  fourth,  fifth,  and  sixth  are  the  ones  that  are  most 
commonly  included  in  such  lesions,  but  any  from  the  third  to  the  eighth 
inclusive  may  be  involved,  depending  upon  the  character,  seat,  and 
extent  of  the  lesion.  A  unilateral  lesion  in  the  extreme  upper  portion 
of  the  pons  may  affect  the  third  nerve  or  its  nuclear  origin,  but  such  a 
lesion  could  scarcely  involve  the  fifth  nerve  without  giving  rise  to  hemi- 
ansesthesia  and  hemiplegia.  The  fibres  of  the  fourth  cranial  nerve  from 
their  origin  in  the  floor  of  the  fourth  ventricle  pass  over  to  the  opposite 
side  in  the  valve  of  Vieussens.  A  unilateral  lesion  affecting  the  middle 
vertical  third  of  the  posterior  portion  of  the  pons  may  paralyze  the 
fourth  nerve  on  the  same  side  as  that  of  the  lesion  or  on  the  opposite 
side.  If  the  nerve  is  affected  by  a  vascular  lesion  in  the  lateral  sub- 
stance of  the  pons,  it  is  usually  the  one  on  the  side  corresponding  to  the 
lesion.  The  seventh  and  eighth  nerves  are  occasionally  affected  by  lesions 
of  the  middle  and  lower  portions  of  the  pons.  Owing  to  the  associated 
action  of  the  external  rectus  of  one  eye,  supplied  by  the  sixth  nerve, 
with  the  internal  rectus  of  the  other  eye,  supplied  by  a  branch  of  the 
third  nerve,  in  conjugate  deviation  of  the  eyes,  portions  of  these  two 
nerves  are  frequently  affected  by  a  common  lesion. 

A  paralyzing  lesion  of  the  pons  above  the  nuclear  origin  of  the  sixth 
nerve  often  causes  loss  of  conjugate  deviation  of  the  eyes  toward  the 
affected  side,  while  an  irritating  lesion  may  give  rise  to  conjugate  spasm 
of  the  eyes  toward  the  same  side.  The  motor  root  of  the  fifth  nerve 
may  be  involved  and  the  sensory  may  escape.  Bilateral  lesions  of  the 
pons  are  not  uncommon,  and  may  cause,  besides  the  bilateral  motor  and 
sensory  symptoms  in  the  face  and  limbs,  great  disturbance  in  deglutition 
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and  articulation,  especially  when  the  lesion  aifects  the  lower  portion. 
Irritative  lesions  of  the  pons  may  give  rise  to  rigidity  of  the  muscles  of 
the  limbs  or  of  those  supplied  by  the  motor  root  of  the  fifth  nerve. 
Choreoid  movements  or  rhythmical  spasms  have  been  observed  in  rare 
instances.  Trophic  disturbances,  especially  in  the  eye,  and  sometimes 
pain,  are  well-marked  symptoms  on  the  side  of  the  lesion  in  the  distri- 
bution of  the  fifth  nerve  when  the  trunk  of  this  nerve  is  involved. 
Unilateral  sweating  has  been  observed  in  a  number  of  cases  from  lesions 
of  the  pons.  A  sense  of  unsteadiness  amounting  to  actual  giddiness  is 
not  infrequent  from  pontile  lesions  when  the  middle  peduncle  is  affected. 
Such  cases  are  usually  attended  by  vomiting.  A  marked  rise  of  tem- 
perature is  common  immediately  after  the  occurrence  of  an  acute  lesion 
of  the  pons.^ 

Medulla. — Besides  the  sensory  and  motor  tracts  connected  with  both 
sides  of  the  body  the  medulla  contains  nuclei  of  the  pneumogastric,  glosso- 
pharyngeal, hypoglossal,  and  spinal  accessory  nerves.  A  lesion  destroy- 
ing the  cardiac  and  respiratory  centre  is  rapidly  fatal.  Symptoms  of 
bulbar  lesions  are  usually  bilateral.  .The  lesion  may  be  limited  to  the 
nuclei  of  the  motor  nerves,  as  in  acute  or  chronic  bulbar  paralysis,  or 
it  njay  aifect  the  glosso-pharyngeal,  hypoglossal,  and  spinal  accessory 
nerves  and  the  motor  and  sensory  tracts.  The  muscles  of  the  face  will 
escape,  except  the  orbicularis  oris,  supplied  by  the  fibres  that  take  their 
origin  near  the  hypoglossal  nucleus.  The  tongue,  pharynx,  and  larynx 
are  affected,  so  that  the  power  of  deglutition  and  articulation  may  be 
greatly  impaired  or  entirely  lost. 

Cerebellum, — The  cerebellum,  by  means  of  its  middle  lobe  and  its 
peduncles,  has  numerous  and  important  connections.  The  inferior 
peduncles  are  the  paths  by  which  nerve  fibres  reach  the  cerebellum  from 
the  auditory  nerves  and  their  nuclei,  and  from  the  posterior  portions  of 
the  cord,  especially  the  direct  cerebellar  tracts.  The  middle  peduncles 
serve  to  establish  a  connection  between  the  middle  pons  and  cerebellum. 
The  superior  peduncles  contain  many  fibres  that  connect  various  por- 
tions of  the  cerebrum,  probably  the  tubercular  quadrigemina,  the  thala- 
mus, corpus  callosum,  and  the  cortex  of  the  hemispheres,  with  the  cor- 
tex and  middle  lobe  of  the  cerebellum.  Each  cerebellar  hemisphere  is 
connected  with  the  cerebral  hemisphere  of  the  opposite  side.  Clinical 
and  pathological  observations  point  to  a  close  relation  existing  be- 
tween each  cerebellar  hemisphere  and  the  frontal  lobe  of  the  opposite 
side. 

Whatever  the  functions  of  the  cerebellar  hemispheres  are,  their 
individuality  is  lost  in  the  middle  lobe.  The  connections  of  the  cere- 
l)ellum  with  parts,  the  direct  cerebellar  tracts  and  the  semicii'cular 
canals,  that  are  concerned  in  maintaining  the  equilibrium  of  the  body, 
favor  the  generally  accepted  opinion  that  the  cerebellum,  especially 
its  middle  lobe,  is  intimately  associated  with  co-ordination  of  muscular 
movements.  Many  of  the  symptoms  following  lesions  of  the  cere- 
bellum result  from  the  pressure  u]K)n  or  irritation  of  adjacent  struc- 
tures. Tumors  of  the  middle  lobe  or  of  the  jKnluncles  not  infrequently 
interfen;  with  the  functions  of  the  pons  or  medulla.  A  lesion  in  one  cere- 
bellar hemis})here  unattended  by  pressure  upon  the  middle  lobe  may 
'  A  number  of  exceptions  to  this  rule  have  been  observed. 
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not  give  rise  to  any  appreciable  symptoms.  Tiie  most  common  symp- 
toms of  a  lesion  in  the  middle  lobe  of  the  cerebellum  are  the  disturbed 
muscular  movements,  limited  largely  to  the  legs  when  the  patient  is  in 
the  upright  posture,  seen  to  a  less  extent  in  the  trunk,  and  occasionally 
observed  as  a  tremor  in  the  arms.  The  patient  may  have  a  sense  of 
insecurity  even  when  in  the  recumbent  posture.  When  he  is  on  his  feet 
the  gait  is  uncertain  or  zigzag,  and  resembles  that  of  a  drunken  person. 
Both  in  standing  and  walking  the  feet  are  kept  well  separated.  If 
standing  is  attempted  with  the  feet  close  together,  the  body  sways  to  and 
fro.  Closing  the  eyes  increases  the  difficulty  of  maintaining  the  equi- 
librium. In  some  cases  there  is  a  tendency  to  forced  movements  in 
one  direction,  probably  less  commonly  backward  than  forward  or  tp  one 
.side.  The  irregular  movements  of  the  legs,  even  when  the  patient  is 
in  the  erect  posture,  are  rarely  as  great  as  in  locomotor  ataxia,  and  on 
lying  down  the  inco-ordinate  movements  of  the  legs  are  scarcely  appar- 
ent, differing  in  this  respect  from  the  ataxia  from  a  spinal  lesion. 
Vertigo  and  vomiting  are  common  in  irritative  lesions  of  the  cerebellum. 
General  convulsions  may  occur  from  a  vascular  lesion,  but  they  are 
more  frequently  associated  with  tumors  of  the  cerebellum.  (For  a 
fuller  description  of  the  lesions  of  the  cerebellum  and  its  peduncles, 
see  Tumors  of  the  Cerebellum,  p.  474.) 


DISEASES  OF  THE  MENINGES  OF  THE  BRAIN; 
THROMBOSIS  OF  THE  SINUSES  OF  THE 
DURA  MATER. 

By  F.  T.  miles,  M.  D. 


The  brain  is  usually  described  as  being  enveloped  by  three  mem- 
branes— viz.  the  dura  mater,  the  arachnoid,  and  the  pia  mater.  The 
two  latter  there  is  good  reason  for  considering  as  a  single  membrane, 
and  Ave  may  designate  it  as  the  pia-arachnoid.  This  is  the  more  justi- 
fiable, practically,  as  the  arachnoid  is  not  affected  by  disease  as  a  sep- 
arate membrane. 

The  dura  is  composed  chiefly  of  white  fibrous  tissue,  is  tough, 
inelastic,  and  of  low  vascularity.  It  is  supplied  with  nerves,  princi- 
pally from  the  fifth  pair,  from  which  it  derives  a  sensibility  which  may  be 
exaggerated  in  disease  so  as  to  cause  exquisite  pain.  It  must  be  remem- 
bered, however  (and  this  has  an  important  bearing  on  the  symptoms 
when  it  is  diseased),  that,  like  other  internal  organs,  its  sense  of  local- 
ization cannot  be  depended  upon,  as  the  pain  radiates  widely  from  the 
point  of  causation  (Hugenin).  Its  outer  surface  is  the  internal  peri- 
osteum of  the  cranial  bones,  and  is  intimately  connected  to  them  by 
fibres  and  blood-vessels  which  further  communicate  with  the  vessels 
of  the  scalp.  Its  inner  surface  is  smooth  and  glistening,  and  covered 
with  a  layer  of  epithelium.  It  is  made  up  of  two  layers  intimately 
miited  in  the  adult,  except  where  at  certain  points  the  inner  layer  leaves 
the  outer  and  forms  lamellar  projections  between  divisions  of  the  brain. 
Between  and  formed  by  the  two  layers  are  the  sinuses  of  the  dura  mater, 
channels  for  carrying  the  venous  blood  from  the  brain,  which  are  lined 
by  a  continuation  of  the  internal  coat  of  the  veins.  The  dura  mater 
is  supplied  with  blood  principally  by  the  middle  meningeal  artery, 
which  ramifies  in  its  periosteal  or  outer  layer,  giving  branches  to  the 
bones  and  to  the  inner  layer. 


INFLAMMATION  OF  THE  EXTERNAL  LAYER  OF  THE 

DURA  MATER. 

External  Pachymengitis. 

The  inflammation  of  the  outer  layer  of  the  dura  mater  can  scarcely 
be  classified  as  a  disease,  so  seldom  does  it  occur  as  an  idiopathic 
affection.     It  is  almost  always  observed  as  the  result  of  head  injuries, 
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such  as  concussion  or  lesions  of  the  cranial  bones  or  diseases  or  inflam- 
mations of  the  soft  parts  covering  them.  Concussions  of  the  head,  as 
from  blows  which  cause  no  apparent  lesions,  may  so  jar  the  cranial  bones 
as  to  loosen  the  dura  mater  from  their  inner  surface,  either  at  the  spot 
of  concussion  or  by  contre-coup  at  a  point  opposite  to  it.  With  this 
there  may  be  extravasation  of  blood  from  the  torn  vessels  between  the 
bone  and  membrane.  Sometimes  it  is  but  a  thin  layer  of  blood,  which 
is  readilv  absorbed,  leaving  only  a  thickening  of  the  membrane ;  or  the 
blood  may  be  in  such  quantity  as  to  cause  symptoms  of  general  cerebral 
compression,  and  if  the  compression  occurs  at  the  motor  region 
(beneath  the  parietal  bone,  a  common  seat  of  injury),  there  may  be 
contractions,  paresis,  or  paralysis  of  the  opposite  limbs  or  of  the  muscles 
of  the  face.  In  this  way  it  may  be  possible  to  make  a  diagnosis  of  the 
lesion.  It  is  rare  to  have  pus  formed  between  the  dura  mater  and  the 
bone,  but  if  this  occurs  to  any  great  extent,  there  will  most  likely  be 
localizing  symptoms,  or  those  of  compression.  But  even  in  cases  in 
which  a  blow  has  not  been  of  force  sufficient  to  detach  the  dura  mater 
an  inflammatory  condition  may  be  set  up  in  a  circumscribed  area  of  it 
corresponding  to  the  point  of  violence.  The  vessels  of  the  membrane 
are  distended,  and  it  becomes  swollen  with  exudation  and  thickly 
crowded  with  leucocytes.  This  morbid  process  seldom  ends  in  the 
formation  of  pus  ;  oftenest  there  is  the  production  of  fibrous  tissue, 
which  thickens  the  membrane  permanently,  and  unites  it  firmly  to  the 
bone,  which  itself  probably  undergoes  changes,  making  it  thicker  and 
more  dense.  Such  changes  often  exist  unrevealed  by  symptoms,  and 
are  unexpectedly  found  after  death.  Not  a  few  cases,  however,  occur 
in  which  we  have  good  reason  to  believe  that  persistent  headache 
and  other  cerebral  symptoms  depend  on  a  change  and  thickening  of 
the  dura  mater  resulting  from  some  almost  or  quite  forgotten  injury. 
The  diagnosis  of  such  cases  is  obviously  very  difficult,  and  often  impos- 
sible, but  it  may  sometimes  be  assisted  by  a  sensitiveness  of  the  cra- 
nium to  manipulation,  as  upon  percussion.  In  this  connection  may  be 
mentioned  the  general  thickening,  with  induration  and  adherence  to 
the  bones  of  the  dura  mater,  in  old  people,  the  chronic  insane,  etc. 
These  changes  are  often  found  in  individuals  who  during  life  presented 
no  symptoms  to  cause  suspicion  of  such  a  condition.  This  alteration 
of  the  dura  is  possibly  due  to  degenerative  changes  rather  than  to  any 
process  that  can  properly  be  called  inflammation. 

The  extension  of  an  inflammation  to  the  dura  mater  from  wounds 
which  have  penetrated  through  the  bones  of  the  skull  (fractures,  ])er- 
fo rating  wounds,  etc.)  is  so  obvious  as  only  to  require  mention.  The 
symptoms  of  such  an  inflammation  (which  is  circumscribed,  not  diffuse) 
are  lost  amidst  those  of  the  primary  injury.  Their  consideration  may 
be  properly  referred  to  the  surgeon. 

Caries  of  the  bones  of  the  skull,  even  where  the  inner  table  is  not 
involved,  and  especially  where  there  is  a  syphilitic  infection  of  the 
system,  may  involve  the  outer  layer  of  the  dura  through  the  vessels 
common  to  the  bone  and  the  membrane.  Especially  is  this  the  case 
when  the  petrous  portion  of  the  temporal  is  necrosed.  Here  the  attach- 
ment of  the  dura  to  the  bone  is  so  close  at  certain  points,  so  thin  a 
lamella  of  bone  separates  the  cranial   from  the  tym})anic  cavity,  the 
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vessels  pass  so  directly  from  one  to  the  other,  serving  as  bridges  to  a 
morbid  process,  that  the  frequent  involvement  of  the  dura  at  this  point 
is  easily  explained.  Even  in  cases  where  the  cranial  bones  themselves 
are  not  diseased  the  inflammation  of  the  soft  tissues  covering  them  may 
extend  to  the  outer  layer  of  the  dura.  This  we  see  in  erysipelas,  in  in- 
flammation of  the  mucous  membrane  of  the  ethmoid  bone,  the  frontal 
sinus,  etc. 

Inflammation  of  the  outer  layer  of  the  dura  mater  may  cause  simply 
a  chronic  thickening  of  the  membrane  at  the  spot  involved.  In  these 
thickened  portions  there  is  sometimes  set  up  a  formation  of  bone,  as  of 
spiculse,  laminse,  or  nodules. 

Sometimes,  unfortunately,  either  primarily  or  succeeding  to  the 
process  of  thickening,  there  is  formation  of  pus.  This  is  rarely  confined 
to  the  outer  layer  of  the  dura,  but  involves  also  the  inner,  and  upon  the 
surface  of  this  layer  pus  may  be  formed.  Such  an  extension  of  the 
inflammation  may,  and  very  often  does,  involve  the  pia-arachnoid,  and 
we  then  have  a  leptomeningitis  with  its  accompanying  symptoms. 

Treatment. — As  has  been  indicated,  it  is  only  in  exceptional  cases 
that  the  diagnosis  of  external  pachymeningitis  can  be  made  with  any 
degree  of  certainty.  If  a  collection  of  pus  is  diagnosed  and  located, 
the  trephine  must  of  course  be  resorted  to,  and  the  sooner  the  better. 
If  the  conclusion  is  arrived  at  that  the  symptoms  of  the  case  (headache, 
etc.)  depend  upon  an  inflammatory  thickening  of  the  membrane,  with 
hypertrophy  of  the  adjacent  bone,  internal  medication  should  be  tried. 
Mercury  may  be  used,  preferably  by  inunction,  to  the  verge  of  salivation. 
Iodide  of  potassium  pushed  to  large  doses  and  continued  for  some  time, 
has  seemed  to  the  writer  to  give  good  results  in  some  cases.  Counter- 
irritation  by  means  of  the  Paquelin  cautery  is  to  be  strongly  advised. 
The  point  of  the  cautery,  brought  to  a  high  heat,  should  be  scored 
lightly  and  repeatedly  over  the  skin  of  the  back  of  the  neck  or  mastoid 
processes,  causing  a  slight  scorching  of  the  epidermis  without  the  after- 
production  of  sores.  This  should  be  repeated  from  time  to  time.  The 
trephine  should  not  be  regarded  exclusively  as  "  a  last  resort."  There 
is  little  danger  in  its  application  :  it  helps  to  clear  up,  the  diagnosis,  and 
sometimes  the  removal  of  a  button  of  bone  in  these  cases  is  followed  by 
great  relief  to  persistent  headache,  and  would  appear  to  exercise  a  salu- 
tary influence  on  the  progress  of  the  morbid  process. 

We  know  but  little  of  an  inflammation  of  the  inner  layer  of  the 
dura  mater,  except  where  it  has  extended  from  the  outer  layer,  as  in 
cases  such  as  have  been  described  above.  If  it  is  involved  in  a  puru- 
lent inflammation,  this  will  extend  to  the  pia-arachnoid,  and  we  will 
have  a  leptomeningitis.  Or  if  there  is  no  formation  of  pus,  the  inner 
layer  may  form  adhesions  to  the  pia-arachnoid,  the  membranes  being 
glued  together,  and  they  may  become  adherent  to  the  brain.  Not  very 
infrequently  there  is  a  formation  of  spiculse  or  plates  of  bone  in  the 
inner  layer  of  the  dura :  this  is  seen  very  often  in  the  falx  cerebri. 
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INTERNAL  PACHYMENINGITIS. 

Pachymeningitis  Hemorrhagica   Interna;  Hematoma  Dure 

Matris. 

This  affection  consists  in  the  formation  between  the  dura  mater  and 
pia-arachnoid  of  fibrous  tissue  arranged  as  membranes  of  various  tliick- 
ness  and  extent.  Sometimes  there  is  but  a  thin  cobweb  of  fibres,  easily 
stripped  in  shreds  from  the  inner  surface  of  the  dura.  This  imperfectly 
organized  membrane  shows  many  minute  hemorrhages  and  rust-colored 
points,  the  result  of  changes  in  the  coloring  matter  of  older  blood 
extravasations.  In  a  more  advanced  stage  there  are  layers  of  thicker 
and  more  definite  membrane  superposed  and  connected  with  each  other, 
firmly  attached  to  the  dura,  and  sometimes  it  may  be  to  the  pia-arach- 
noid. Of  these  layers  the  older  ones  next  the  dura  are  the  densest  and 
best  organized.  Imperfectly  formed  vessels  with  very  thin  walls,  of 
greater  calibre  than  capillaries,  are  seen  throughout  the  new  tissue,  and 
hemorrhagic  points  of  greater  or  less  size  are  scattered  through  it. 
Sometimes  hemorrhages  occur  between  the  membranous  layers,  and  these 
may  acquire  such  dimensions  as  to  give  to  the  new  formation  the  appear- 
ance of  a  blood-filled  cyst,  a  hsematoma. 

The  name  internal  pachymeningitis  implies  an  inflammation  of  the 
inner  layer  of  the  dura  mater,  and  formerly  it  was  the  almost  univer- 
sally accepted  view  of  the  nature  and  origin  of  this  aifection.  Many, 
however,  amongst  them  notably  Hugenin,  have  advanced  another  ex- 
planation, and  one  which  appears  to  be  generally  adopted.  Accord- 
ing to  this  latter  view,  the  starting-point  of  the  new  tissue  formation 
is  the  occurrence  of  a  hemorrhage  between  the  dura  and  the  pia- 
arachnoid.  Observations  which  have  followed  ste])  by  step  the  organ- 
ization of  the  blood  clot,  the  subsequent  hemorrhages  leading  to  the 
formation  of  new  layers,  and  also  the  behavior  of  blood  injected  into 
the  subarachnoid  space  of  animals  (rabbits),  would  seem  to  give  the 
question  a  definite  settlement.  The  initial  hemorrhage  comes  almost 
always  from  the  dura,  w^hich,  however,  shows  no  congestion  or  inflam- 
mation, its  lining  epithelium  keeping  its  natural  appearance  up  to  an 
advanced  stage  of  the  afi^ection.  The  conditions  leading  to  the  hemor- 
rhage are  not  always  obvious,  but  in  the  majority  of  cases  there  is  prob- 
ably a  degenerated  condition  of  the  veins  and  arteries,  combined  wdth 
such  an  atrophic  condition  of  the  hemispheres  as  leaves  these  vessels 
without  their  natural  support  from  the  surrounding  tissue,  thus  facili- 
tating their  congestion.  Thus,  pachymeningitis  is  frequently  found  in 
dementia  paralytica,  dementia  senilis,  chronic  alcoholism,  the  brains  of, 
old  people,  in  all  of  which  there  is  a  diminution  of  the  bulk  of  the 
hemispheres  and  an  oedcmatous  condition  of  the  pia-arachnoid — hydro- 
cephalus ex  vacuo. 

The  location  of  the  pachymeningitic  formation  is  generally  under 
the  ])arietal  bone,  oftenest  on  l:)oth  sides  of  the  brain.  Sometimes  it 
occu])i('s  only  a  limited  extent  at  the  vertex,  sometimes  it  is  spread  caj)- 
like  over  both  licniisphcrcs,  and  sometimes  it  is  found  in  the  middle  and 
posterior  fossae  of  the  skull. 

It  is  found   in  very  varying   morbid  conditions.     Thus  it  has  been 
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observed  in  pernicious  anaemia,  leucsemia,  phthisis,  chronic  venereal 
disease,  disease  of  the  heart,  etc.  Sometimes  it  is  the  residt  of  an 
injury,  and  sometimes,  it  must  be  admitted,  it  occurs  without  any  osten- 
sible exciting  cause.  Although  more  especially  a  condition  accompany- 
ing senile  changes  in  the  tissues,  many  cases  have  been  recorded  where  it 
existed  in  children.  The  view  has  been  advanced  that  the  affection  is 
one  of  trophic  disturbance  (Dercum). 

A  diseased  condition  occurring  under  such  different  circumstances 
and  running  its  course  in  so  varied  a  manner  must  exhibit  a  very 
varied  display  of  symptoms.  Very  often  no  symptoms  at  all  reveal  its 
existence,  and  its  presence  is  discovered  only  by  a  post-mortem  ex- 
amination. 

The  essential  nature  of  the  affection  being  a  subdural  hemorrhage 
with  subsequent  organization  of  the  clot,  concomitant  circumstances  will 
have  a  great  effect  in  modifying  its  course  and  symptomatology.  In 
cases  of  chronic  insanity  or  chronic  alcoholism,  where  the  intracranial 
space  is  partially  occupied  by  fluid  which  has  taken  the  place  left  by 
the  shrunken  brain,  considerable  hemorrhage  may  occur  or  numerous 
layers  of  membrane  be  successively  formed  without  exciting  such  pres- 
sure on  the  brain  as  to  cause  recognizable  symptoms.  There  may  be 
headache,  dizziness,  etc.,  indicating  intracranial  trouble,  but  these  have 
no  distinctive  reference  to  pachymeningitis.  When  pachymeningitis 
gives  rise  to  symptoms,  they  will  be  those  of  compression  or  irritation, 
or  a  combination  of  both.  A  sudden  hemorrhage  may  occur  at  the  inner 
surface  or  in  the  midst  of  the  pachymeningitic  tissue,  and  rapidly  cause 
death  by  compression.  In  this  case  it  may  be  impossible  to  distinguish 
the  condition  from  an  intracerebral  hemorrhage.  When  an  attack  of 
convulsive  movements,  especially  if  they  are  one-sided,  is  followed  by 
coma  that  may  last  "  days  and  weeks,"  emerging  from  which  the  patient 
shows  paralysis  or  weakness  of  one  side,  the  symptoms  point  strongly 
to  pachymeningitis.  Inasmuch  as  the  morbid  process  takes  place  with 
greater  frequency  over  the  motor  region  of  the  brain,  hemiparetic,  or 
hemispasmodic,  or  aphasic  symptoms  will  be  most  likely  to  be  present 
when  sudden  hemorrhage  or  the  successively  formed  membranes  cause 
])ressure  on  the  cortex.  Sometimes  the  picture  is  complicated  by  paresis 
of  the  limbs  on  one  side  and  spasmodic  contractions  on  the  other.  The 
condition  of  the  pupil  varies,  being  sometimes  contracted  at  first,  and  after- 
ward dilated  or  of  unequal  size  on  the  two  sides.  There  may  be  choked 
disk  from  effusion  of  blood  in  the  sheath  of  the  optic  nerve.  Generally 
the  nerves  at  the  base  of  the  brain  are  not  affected.  The  disease,  as 
stated,  may  prove  rapidly  fatal,  but  it  may  again  run  a  chronic  course 
for  years,  the  symptoms,  as  one  would  expect  from  the  nature  of  the 
affection,  showing  rapid  and  frequent  exacerbations,  with  subsequent 
remissions,  as  hemorrhages  occur  and  are  subsequently  absorbed  or 
the  brain  accommodates  itself  to  its  narrower  limits.  Occasionally 
pachymeningitis  is  cured — that  is,  the  morbid  process  comes  to  a  stand- 
still, the  effused  blood  is  absorbed,  and  the  membranes  already  formed 
become  thin  and  shrunken. 

Little  can  be  expected  from  treatment  except  in  cases  wdiere  the 
diagnosis  and  location  of  a  hemorrhage  have  been  made  out  {e.  g.  from 
focal  symptoms),  when  the  aid  of  the  surgeon  may  be  called  in  with 
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some  hope  of  relief.  Counter-irritation,  as  advised  in  pachymeningitis 
externa,  should  be  tried.  Internal  medication  gives  little  chance  of 
relief,  and  we  must  content  ourselves  with  enforcing  a  quiet  routine  of, 
life,  free  from  excitement,  and  a  non-stimulating  diet,  as  the  best  means 
of  diminishing  the  tendency  to  renewed  hemorrhages. 

Diffuse  inflammation  of  the  dura  from  syphilitic  infection  belongs  to 
the  account  of  that  disease  (see  Vol.  I.  p.  884). 


AFFECTIONS  OF  THE  PIA  MATER  AND  ARACHNOID. 

Structure. — Beneath  the  dura  mater  the  brain  and  spinal  cord  are 
invested  by  the  pia-arachnoid  membrane.  This  consists  of  a  membrane 
the  two  surfaces  of  which  are  condensed  into  laminae,  these  laminae  being 
connected  together  by  bundles  of  fine  fibrous  tissue,  thus  leaving  spaces 
of  various  sizes  which  communicate  Avith  each  other,  and  which  contain 
the  cerebro-spinal  fluid  ;  this  is  the  subarachnoid  space.  The  outer  con- 
densed layer,  usually  described  as  a  separate  membrane  under  the  name 
of  "arachnoid  membrane,"  invests  the  brain  without  closely  following 
its  inequalities,  but  passing  from  convolution  to  convolution,  from  hemi- 
spheres to  cerebellum  and  medulla  oblongata,  without  dipping  into  the 
sulci  and  fissures  separating  these  different  parts.  It  is  made  up  of  a 
meshwork  of  fibres  and  is  non-vascular.  The  glandulse  Pachioni  are 
projections  from  the  arachnoid  situated  on  each  side  of  the  falx  cerebri. 
They  push  up  to  the  inner  surface  of  the  cranial  bones,  not  penetrating 
the  dura  mater,  but  carrying  it  before  them,  andniake  pits  more  or  less 
deep  in  these  bones,  sometimes  indeed  penetrating  through  their  thick- 
ness. They  invade  the  dura  at  points  where  it  is  divided  into  two  layers, 
between  which  are  the  "  blood  lakes  "  which  empty  directly  into  the 
sinus.  They  are  important  agents  in  transmitting  the  cerebro-spinal 
fluid  from  the  subarachnoid  space  into  the  lymphatic  circulation.  The 
inner  layer  of  the  pia-arachnoid,  commonly  called  the  "  pia  mater,"  is 
closely  applied  to  the  surface  of  the  brain,  following  all  its  inequalities, 
dipping  into  the  sulci  between  the  convolutions  of  the  hemispheres,  and 
adhering  intimately  to  the  cerebellum,  pons,  and  medulla  oblongata. 
These  two  layers  of  the  pia-arachnoid  do  not  maintain  an  equal  distance 
from  each  other  at  all  points.  In  some  situations  they  are  widely  sepa- 
rated, and  thus  leave  large  spaces,  "cisternse  arachnoidales,"  which  are 
filled  with  cerebro-spinal  fluid.  The  largest  of  these  is  at  the  base  of 
the  brain.  Thus  we  may  regard  the  pia-arachnoid  as  a  spongy  mem- 
brane filled  with  fluid.  The  spaces  between  its  surfaces  are  lym})h- 
spaccs  lined  Avith  endothelial  cells,  ])robab]y  exercising  a  function  con- 
nected with  the  secretion  and  absorption  of  the  fluid  in  its  meshes,  the 
cerebro-spinal  fluid,  which  may  be  regarded  as  lymph.  Moreover,  this 
internal  layer  of  the  j)ia-arachnoid  (])ia  mater)  sends  a  process  through 
the  great  transverse  fissure  of  the  brain  which  roofs  over  the  third 
ventri(!le  (tela  choroidea)  and  is  prolonged  into  the  descending  horns  of 
the  lateral  ventricle.  Along  the  margin  of  tiiis  involuted  portion  are 
the  choroid  plexuses,  villous  projections  which  are  highly  vascular. 
They  are  made  u\)  of  a  fringe  of  convoluted  vessels,  the  free  surfaces 
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of  which  are  covered  with  a  layer  of  cubical  epithelium,  reminding  us 
of  the  arrangement  of  vessels  and  cells  in  the  glomerulus  of  the  kidney. 
They  have  doubtless  important  functions  connected  with  the  secretion 
of  the  ventricular  fluid,  and  may  serve  as  regulators  of  the  cerebral  cir- 
culation, balancing  the  amount  of  intracranial  blood-pressure  by  the 
amount  of  fluid  in  the  ventricles.  The  fluid  in  the  ventricles  communi- 
cates with  the  fluid  in  the  subarachnoid  space  by  a  small  opening  (the 
foramen  of  Magendie)  at  the  point  and  two  slits  at  the  sides  of  the  fourth 
ventricle.  This  communication  is  of  great  importance  in  view  of  certain 
diseased  conditions  of  the  brain  and  its  membranes  in  which  these  open- 
ings may  be  occluded.  The  pia  mater  (inner  layer  of  the  pia-arachnoid) 
is  very  vascular,  but  by  far  the  greater  portion  of  the  blood  in  its  vessels 
is  destined  for  the  brain.  The  arteries  are  supported  in  the  meshes  of 
its  tissue,  where  they  divide  and  subdivide  until  they  are  diminished 
almost  to  the  size  of  capillaries  ("  terminal  arteries  "),  when  they  plunge 
directly  into  the  cerebral  tissue. 

Anemia  and  Hyperemia  op  Pia  Mater. 

From  the  description  just  given  we  see  that  the  vascular  connections 
of  the  pia  mater  and  brain  are  so  intimate  that  the  blood  supply  of  one 
must  closely  correspond  with  that  of  the  other,  and  that  when  we  speak 
of  the  anaemia  or  hypersemia  of  the  pia  mater  it  is  but  another  name  for 
the  same  conditions  of  the  brain ;  nevertheless,  they  will  be  treated  of, 
rather  to  make  complete  the  pathology  of  the  membranes  of  the  brain 
than  because  we  look  upon  such  states  as  pathological  entities. 

That  an  increase  or  diminution  in  the  size  and  fulness  of  the  vessels 
of  the  pia  mater  takes  place  under  various  influences,  such  as  modifications 
of  heart  action,  changes  in  the  respiratory  activity,  vasomotor  influences, 
etc.,  of  course  is  known.  That  these  variations  of  the  blood  supply  should 
sometimes  transcend  the  normal  bounds  and  become  pathological  the 
analogy  from  other  organs  would  certainly  lead  one  to  suppose.  But 
one  encounters  great  difficulty  in  obtaining  evidence  of  such  pathological 
conditions  after  death,  so  as  to  intelligently  connect  them  with  symptoms 
occurring  during  life.  In  short,  one  cannot  get  at  the  pathological  anat- 
omy of  anaemia  and  hyperaemia  of  the  pia  mater,  or,  at  best,  it  is  under- 
stood in  a  very  imperfect  manner.  This  depends  on  several  circum- 
stances, principally  on  the  fact  that  the  weakened  propelling  force  of  the 
heart  and  its  final  cessation  allow  the  minute  vessels  to  be  compressed 
and  emptied  by  the  recoil  of  the  swollen,  elastic  tissues  surrounding 
them,  thus  entirely  changing  the  vascular  condition  from  what  it  was 
intra  vitam.  One  cannot  but  suppose,  however,  that  a  condition  of 
anaemia  of  the  pia  mater  (the  brain)  results  from  certain  conditions,  and 
that  certain  symptoms  which  appear  have  their  origin  in  it.  Anaemia 
of  the  pia  mater  (and  brain)  may  be  caused  by  great  loss  of  blood  ;  by 
the  unequal  distribution  of  the  blood,  as  when  through  vasomotor  influ- 
ence a  large  amount  is  diverted  into  the  abdominal  cavity  ;  by  weakened 
action  of  the  heart,  as  in  fainting ;  by  contraction  of  the  arterioles  when 
the  vasoconstrictor  nerves  are  stimulated,  etc.  It  may  be  also  that  in 
cachexiae,  when  there  is  a  diminution  of  the  volume  of  the  blood,  there 
exists  a  chronic  anaemia  of  the  pia,  with  a  corresponding  diminution  of 
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blood  in  the  cerebrum.  The  symptoms  connected  with  anaemia  of  the 
pia  mater  are  those  of  diminution  or  loss  of  cerebral  functions.  Vision 
tails ;  "  everything  looks  black  before  the  eyes ;"  there  are  ringing  in 
the  ears,  nausea,  confusion  of  thought,  and  finally  unconsciousness. 
These  symptoms  are  combated  by  whatever  tends  to  send  the  blood  to 
the  brain  with  increased  force,  as  lowered  position  of  the  head,  stimula- 
tion of  the  heart's  action,  etc.  Those  remedies  are  also  to  be  employed 
which,  acting  on  the  vasomotor  nerves,  inhibit  the  vasoconstrictor  cen- 
tre and  alloM'  dilation  of  the  vessels,  such  as  nitroglycerine  and  nitrite 
of  amyl.  This  is  probably  the  mode  of  action  of  the  popular  means  to 
prevent  fainting,  as  when  the  skin  is  sharply  stimulated  or  ammonia  is 
applied  to  the  nose  the  impression  inhibits  the  vasoconstrictor  centre. 
Cerebral  anaemia  from  general  diseased  conditions  will  be  best  treated 
by  the  remedies  appropriate  for  such  conditions.  The  complex  of  symp- 
toms called  "  hydrocephaloid  "  (Marshall  Hall)  observed  in  young  chil- 
dren as  the  result  of  profuse  discharge  from  the  bowels,  in  which  there 
are  symptoms  of  profound  cerebral  depression,  would  seem  from  the 
sunken  fontanelles  and  general  condition  of  exhaustion  to  be  one  of 
anaemia  of  the  brain   and  its   membranes. 

We  recognize  two  conditions  of  hyperaemia  of  the  pia  mater — (1)  the 
active  and  (2)  the  passive. 

(1)  Active  or  Fluxionary  Hypereemia. — It  has  long  been  a  familiar 
idea  that  the  brain  and  its  membranes  may  be  in  a  state  of  congestion 
which  is  pathological,  and  to  this  state  many  cerebral  symptoms  have 
been  referred  without  sufficient  grounds.  At  present  probably  such 
a  congestion  is  too  much  ignored  as  a  pathological  factor.  It  is  true 
that  the  symptoms  of  cerebral  congestion  are  somewhat  deceptive,  and, 
while  impressing  the  patient  and  others  with  the  conviction  of  '"  too 
much  blood  in  the  head,"  a  careful  consideration  of  them  leaves  consider- 
able doubt  as  to  a  real  pathological  over-fulness  of  the  arteries.  Thus 
the  usual  signs,  a  flushed  face  and  throbbing  arteries,  are  not  conclusive 
proof  of  an  over-distention  of  the  intracranial  vessels,  but  such  a  con- 
dition of  the  external  circulation  may  be  in  absolute  contrast  to  that 
within  the  cranium.  All  allowance  for  objections,  however,  being  made, 
it  would  seem  from  observation  and  experience  that  there  may  be  an 
active  hyperaemia  of  the  pia  and  brain  so  exaggerated  as  to  give  rise  to 
symptoms  of  more  or  less  gravity.^  Such  a  condition  is  probably  often- 
est  the  effect  of  vasomotor  disturbance,  and,  as  there  are  individuals 
notably  predisposed  and  liable  to  it,  so  we  may  suppose  that  these  have 
some  defect  l)y  which  the  balance  of  the  vascular  nervous  system  is 
readily  disturbed,  giving  rise  to  abnormal  fulness  of  the  intracranial 
vessels. 

Although  certain  individuals,  the  so-called  "  plethoric"  (and  the  con- 
dition of  "  plethora"  is  doubtful),  are  more  liable  to  cerebral  congestion 
than  others,  theirs  is  not  a  constant  condition  of  hyperaemia.  Indeed, 
pcrnuux'iit  arterial  hyj)eraMnia  ]n'()bal)ly  never  exists,  such  hyperaemia 
iK'ing  in  its  nature  a  transient  atfectioji.     Tliere  are  various  causes  as- 

'  A  niiiiil)cr  of  cases  of  "  pscii(lo-inei)iiit;itis"  (Kiaiiiilials)  liave  been  recorded  in 
whicli  symiitoins  closely  resembling  nieninj^itis  terminated  in  deatli,  and  in  wbicb  a  post- 
niortetn  examination  sbowed  oidy  gi't'at  liypera-mia,  n'dema,  and  hemorrhages  in  the 
pia-arachnoid,    witliont  a  trace  of  inllammation. 
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signed  as  giving  rise  to  this  condition.  Over-action  (^f  the  heart  is  one, 
but  it  would  seem  incompetent  unless  there  is  at  the  same  time  a  par- 
alvsis  of  the  vessels  of  the  jna  ;  sudden  and  extensive  contraction  of 
arteries  elsewhere  in  the  body ;  violent  emotional  excitement,  the  arrest 
of  the  menstrual  flow,  sunstroke,  high  temperature  of  fever,  certain 
poisons, — all  of  these  probably  act  upon  the  vessels  through  the  vaso- 
motor centres.  Idiopathic  cases  of  fluxionary  hypersemia  very  rarely, 
if  ever,  occur. 

The  symptoms  most  reasonably  connected  with  cerebral  hypersemia 
or  congestion  are  headache,  photophobia,  abnormal  sensitiveness  to 
sounds,  singing  in  the  ears,  giddiness,  torpor  or  confusion  of  mind, 
which  may  increase  to  delirium.  The  patient's  face  and  head  are 
flushed  and  hot,  the  eyes  are  suffused,  the  pupils  contracted,  and  the 
carotids  and  temporals  throb.  After  a  longer  or  shorter  time  these 
symptoms  pass  off  and  appear  to  leave  no  injurious  after-effects.  In 
young  children,  in  whom  the  conditions  are  more  favorable  for  the 
occurrence  of  arterial  hypersemia,  and  in  whom  the  central  nervous  sys- 
tem (with  the  vasomotor  centres)  is  much  more  impressionable,  there 
is  oftener  recognizable  fluxionary  hypersemia,  the  symptoms  of  which 
closely  resemble  those  of  beginning  meningitis.  Rigidity  and  tremor  of 
the  limbs  and  convulsions  may  occur.  Such  a  condition,  with  all  its 
apparent  gravity,  may  pass  off  in  a  few  hours,  leaving  no  permanent 
injury.  One  thing  seems  almost  certain — that  cases  of  acute  congestion 
are  transient  and  cause  no  organic  lesion  of  the  brain,  such  as  would 
occasion  paralysis,  although  this  was  at  one  time  the  opinion.  It  is  ob- 
vious how  readily  such  transitory  conditions  of  aljnormal  cerebral  circu- 
lation may  be  associated  with  the  unstable  condition  of  the  nervous  sys- 
tem in  neurasthenics  and  the  hysterical. 

(2)  Passive  hypersemia  has  more  or  less  of  a  chronic  character,  and 
consists  in  the  continued  over-fulness  of  the  veins  of  the  pia  mater.  This 
is  brought  about  by  everything  that  interferes  with  the  return  of  Idood 
to  the  heart  through  the  large  veins  of  the  neck.  Tumors  of  all  kinds 
which  interfere  by  compression  with  these  veins,  habitual  depending 
position  of  the  head,  compression  of  the  contents  of  the  thorax  as  in 
straining  and  coughing,  emphysema,  capillary  bronchitis,  disease  of  the 
heart  preventing  free  return  of  blood  from  the  lungs, — all  can,  in  a 
greater  or  less  degree,  cause  a  passive  hypersemia.  If  the  passive  con- 
gestion is  slight  or  its  cause  not  continuous,  the  condition  is  marked  by 
headache,  sluggishness  of  intellect,  drowsiness,  giddiness,  etc. — symp- 
toms which  are  aggravated  by  everything  that  increases  the  obstacle  to 
the  blood  flow.  If  the  conditions  causing  the  congestion  are  more  pro- 
nounced and  continuous,  the  symptoms  increase  in  gravity.  There  is 
delirium,  there  may  be  epileptiform  convulsions,  and  the  stupor  deepens 
into  coma.  The  gravity  of  the  prognosis  is  in  proportion  to  the  gravity 
and  the  persistency  of  the  cause. 

Treatme:S^t. — For  the  so-called  "  plethoric "  and  those  who  are 
liable  to  sudden  flushes  of  cerebral  hypersemia  a  constant  guard  is  to 
be  kept  against  excitement,  over-exertion,  stimulating  ingesta,  over- 
loading the  stomach,  constipation,  and  everything  which  unduly  excites 
the  heart's  action  and  disturbs  the  nervous  balance  of  the  system.  At 
the  same  time,  an  equalization  of  the  circulation  by  regular  and  judicious 
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exercise  is  very  important.  Of  internal  remedies  the  bromides  are  of 
prime  value,  probably  for  their  power  of  correcting  the  irregular  or 
ataxic  condition  of  the  vasomotor  centres.  Ergot  seems  to  have  a  good 
eifect,  although  its  action  is  not  satisfactorily  explained.  During  an 
attack  of  fluxionary  hypersemia  all  therapeutic  efforts  must  be  made  in 
the  direction  of  causing  a  contraction  of  the  intracranial  arteries.  For 
this  purpose  are  used  cold  to  the  head  and  neck,  hot  baths  for  the  feet, 
sinapisms  and  cups  to  the  back  of  the  neck,  leeches  to  the  temples  and 
mastoid  processes,  purgation ;  all  of  which  remedies  probably  influence 
the  hyperemia,  not  by  "  dmwing  away  blood  from  the  brain,"  but  by 
acting  on  the  vasomotor  centres  and  so  causing  contraction  of  vessels. 
Passive  hypersemia  can  be  successfully  treated  only  by  removing  or 
alleviating  its  cause. 

Leptomeningitis  . 

Inflammation  of  the  Pia-arachnoid ;  Meningitis. 

Cerebro-spinal  meningitis,  an  infectious  disease  in  w^hich  an  in- 
flammation involves  the  pia  mater  of  both  the  brain  and  spinal  cord, 
and  which  occurs  as  an  epidemic,  and  tuberculous  meningitis,  an  inflam- 
mation of  the  membrane  caused  by.  the  invasion  of  the  tubercle  bacillus, 
are  treated  of  elsewhere  in  this  work.  (See  Vol.  I.  pp.  425  and  755.) 
Leptomeningitis  is  most  frequently  caused  by  an  extension  to  the  pia- 
arachnoid  of  an  inflammation  from  adjoining  parts.  Thus  in  wounds  of 
the  soft  parts  and  bones  of  the  cranium  infectious  agents  (streptococcus 
pyogenes)  from  without  cause  an  inflammation  which  makes  its  way 
through  the  vessels  of  the  diploe  to  the  membranes  of  the  brain  within, 
giving  rise  to  a  local  or  diffused  leptomeningitis.  In  caries  of  the  bones 
of  the  cranium  there  is  a  frequent  cause  of  meningitis,  the  inflammation 
extending  to  the  pia,  as  has  just  been  said,  through  vessels  (vasa  emmi- 
sarii)  common  to  the  exterior  and  interior  of  the  skull  and  through  the 
veins  of  the  diploe.  Of  all  of  the  cranial  bones,  the  temporal  is  the  one 
the  disease  of  Avhich  most  readily  and  frequently  causes  meningitis;  and 
this  is  readily  enough  explained,  first,  by  the  fact  that  the  petrous  por- 
tion is  so  frequently  the  seat  of  caries,  and,  secondly,  when  one  recalls  the 
close  connection  of  the  dura  and  its  sinuses  with  it  by  means  of  vessels, 
prolongations  of  tissue,  and  the  passage  of  nerves.  The  tympanic  cavity 
(so  frequently  the  seat  of  disease)  is  separated  from  the  dura  by  but  a 
thin  lamina  of  l)one,  and  the  vessels  passing  through  the  petro-s(iuamius 
fissure  present  another  ready  way  for  the  ])assage  of  inflammaticm  from 
without  to  the  interior  of  the  cranium.  Without  caries  of  the  bone  an 
otitis  media  may  set  up  a  leptomeningitis  by  causing  a  sinus  throm- 
bus in  which  may  occur  purulent  changes  which  infect  the  pia  mater. 
In  this  case  the  extension  of  the  inflammation  to  the  sinus  is  through 
the  diploic  veins  of  the  ])etrous  portion  of  tlie  tem])oral.  Inflamma- 
tion may  extend  to  the  jiia-anichnoid  from  the  lining  membrane  of  the 
mastoid  "cells,  from  the  frontal  siimses,  rarely  from  the  nasal  cavities, 
and  more  rarely  still  a  leptomeningitis  may  result  from  a  panoph- 
thalmitis. The  bursting  of  an  abscess  of  the  brain  ujion  the  cerebral 
surface  will   light  uj)  a  meningitis.     In  all  of  these  conditions  there  is 
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but  little  difficulty  in  understanding  how  the  inflammation  takes  place — 
that  is,  how  pus-forming  organisms  reach  the  points  within  the  cranial 
box  where  the  inflammation  is  set  up.  In  meningitis  from  other  causes 
this  is  not  so  obvious.  We  will  return  to  this  point  later  on.  Blows 
ui)on  the  head,  especially  in  children,  may  give  rise  to  a  hypersemia 
which,  according  to  Henoch,  sometimes  develops  into  leptomeningitis. 
Erysipelas  of  the  face  and  scalp  may  be  the  cause  of  meningitis,  although 
the  steps  of  the  causation  are  difficult  to  see.  Sunstroke  is  affirmed  by 
some  to  be  a  cause  of  meningitis.  In  insolation  there  is  certainly  every 
evidence  of  great  arterial  hypersemia,  and  it  is  somewhat  difficult  to  draw 
a  sharp  line  between  such  hypersemia  and  inflammation.  One  cannot 
suppose  that  mental  excitement  and  exertion,  although  claimed  by  some 
to  be  a  cause  of  meningitis,  can  do  more  than  act  as  a  predisposing 
factor. 

As  a  secondary  affection  leptomeningitis  occurs  in  the  course  of  a 
number  of  acute  infectious  diseases.  It  is  seen  probably  oftenest  in 
pneumonia.  It  has  also  occurred  in  smallpox,  typhoid  fever,  scarlet 
fever,  measles,  influenza,  "grippe,"" ulcerative  endocarditis,  acute  rheu- 
matism, Bright's  disease,  and  other  diseases.  When  meningitis  de- 
velops in  the  course  of  a  disease,  it  is  caused  by  the  invasion  of  the 
pia  mater  by  the  infecting  agent  of  the  disease  (micro-organisms  and 
toxins)  by  way  of  the  blood  and  lymph.  Besides  these,  cases  of 
leptomeningitis  occur  without  discoverable  cause,  which  may  provision- 
ally be  called  "idiopathic."  They  have  been  observed  most  frequently 
in  children,  the  male  sex  being  oftenest  affected.  One  cannot  but  sup- 
pose an  infectious  cause  for  such  cases,  probably  similar  to  that  which 
causes  epidemic  cerebro-spinal  meningitis.  This  seems  the  more  likely 
as  such  cases  of  "  idiopathic  "  meningitis  have  been  seen  to  occur  in 
close  relation  of  time  and  place  to  each  other — "  miniature  epidemics." 

Leptomeningitis  may  be  diffuse,  involving  the  whole  surface  of  the 
brain,  or  it  may  be  confined  to  a  particular  locality.  Names  have  been 
applied  to  these  varieties  which  probably  give  an  erroneous  idea  of  a 
fundamental  distinction  amongst  them  which  does  not  exist.  Thus 
there  are  meningitis  of  the  convexity  or  vertical  meningitis,  meningitis 
of  the  base  or  basal  meningitis,  but  these  run  into  each  other,  and, 
although  their  symptoms  necessarily  differ,  the  diseased  condition  is  es- 
sentially the  same,  and  the  location  is,  as  it  were,  an  accident.  In  some 
cases  the  location  depends  upon  the  cause,  as  in  limited  meningitis 
originating  in  otorrhoea  or  caries  of  the  petrous  portion  of  the  temporal 
bone.  There  is  a  variety  of  meningitis  confined  to  the  ventricles.  This 
is  mostly  seen  in  children. 

In  cerebral  meningitis  the  inflammation  often  extends  partially  to 
the  membranes  of  the  cord. 

Pathology  and  Pathological  Anatomy. — The  varied  conditions 
under  which  meningitis  occurs  modify  in  a  not  inconsiderable  degree  the 
character  and  amount  of  the  pathological  changes  found  after  death.  In 
cases  of  extension  of  the  inflammation  from  wounds,  necrotic  bones,  or 
neighboring  purulent  processes,  there  is  usually  found  a  well-charac- 
terized purulent  meningitis.  The  subarachnoid  fluid  .is  turbid,  pus  may 
appear  only  in  whitish  streaks  on  the  borders  of  the  veins  in  lighter 
cases,  but  in  the  more  virulent  it  accumulates  in  the  sulci  between  the 
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convolutions  and  in  the  subarachnoid  spaces  at  the  base  of  the  brain, 
and  may  be  in  such  amount  that  the  vessels  are  hidden  from  view  by  a 
greenish-yellow  layer  or  fibro-purulent  deposit.  The  meshes  of  the  pia- 
arachnoid  may  be  infiltrated  and  stiffened  with  the  sero-purulent  effu- 
sion, the  membrane  being  greatly  thickened.  The  intracranial  portions 
of  the  nerves  may  be  involved  in  the  inflammatory  process  and  show 
points  of  hemorrhage.  This  is  especially  seen  in  the  acoustic  and  facial 
nerves  in  cases  where  the  petrous  portion  of  the  temporal  bone  is  in- 
volved in  caries.  In  meningitis  occurring  as  secondary  to  general 
infectious  diseases  (pneumonia,  etc.)  the  macroscopic  changes  may  be 
much  less  marked,  and  there  may  be  only  a  slightly  turbid  subarach- 
noid effusion,  with  hypersemia  and  cloudiness  of  the  pia  mater,  and,  it 
may  be,  here  and  there  flecks  of  pus. 

With  the  inflamed  condition  of  the  cortical  pia  mater  there  is  often 
associated  an  effusion  in  the  ventricles,  moderate  in  amount,  usually 
turbid,  sometimes  purulent,  and  rarely  serous  in  appearance.  This 
effusion  occasionally  occurs  in  considerable  amount.  The  walls  of  the 
ventricles  exhibit  a  rough  surface,  the  result  of  an  inflammation  of  the 
ependyma,  and  the  choroid  plexuses  show  evidence  of  being  also  in- 
volved in  the  morbid  process.  The  brain,  as  one  might  expect  from  its 
close  vascular  connection  with  the  pia,  does  not  escape  without  injury 
in  leptomeningitis.  When  there  is  a  great  effusion  in  the  subarachnoid 
space  the  gyri  are  flattened  from  its  pressure,  and  the  substance  of  thfe 
cortex  shows  various  alterations — points  of  hemorrhage,  softening,  and 
pus.  Sometimes  a  layer  of  pus  covers  the  inner  surface  of  the  dura 
mater.  The  cortex  of  the  hemispheres  sometimes  looks  pale  and 
anaemic  from  the  pressure  made  upon  it  by  a  large  ventricular  effusion. 
There  is  a  variety  of  leptomeningitis  called  serous  meningitis  (Quincke) 
in  which  there  is  little  inflammatory  exudation  in  the  subarachnoid 
space,  the  effusion  of  the  serous  fluid  in  the  ventricles  being  the  dis- 
tinctive pathological  change  found.  This  ventricular  effusion  is  free 
from  pus,  clear,  and  like  the  cerebro-spinal  fluid  in  appearance,  and  is 
in  much  greater  quantity  than  the  fluid  ordinarily  found  in  the  ven- 
tricles in  meningitis.  In  serous  meningitis  the  pia  mater  presents 
simply  a  hypersemia  or,  more  rarely,  a  cloudiness. 

Another  form  of  meningitis  is  "  primary  chronic  meningitis."  In 
this  are  found  thickening  and  adherence  together  of  the  membranes, 
and  an  attachment  of  them  to  the  brain.  The  cranial  nerves  are 
involved  with  the  thickened  membranes,  and  hydrocephalus  may  re- 
sult from  the  occlusion  of  the  ventricular  outlets  caused  by  the  inflam- 
matory process.  In  children  a  chronic  basilar  meningitis  occupying 
the  posterior  fossa  of  the  skull  sometimes  occurs.  There  is  great 
thickening  of  the  meml^ranes,  which  are  agglutinated  together  and 
adherent  to  the  cerebellum,  pons,  and  medulla  oblongata.  These  two 
last  forms  of  meningitis  are  very  frequently,  if  not  always,  the  result  of 
syphilitic  infection. 

Lastly,  cases  occur  with  all  the  symptoms  of  acute  leptomeningitis, 
terminating,  too,  in  death,  in  which  the  post-mortem  examination  reveals 
no  pus,  no  efliision,  or  other  signs  of  inflammation,  nor,  indeed,  any  change* 
that  can  be  reasonably  considered  as  having  caused  the  fatal  termination 
— "  pseudo-meningitis."     The  changes  in  the  meninges  that  occur  in 
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cases  of  chronic  alcoholism,  and  which  are  sometimes  designated  chronic 
meningitis,  can  hardly  be  considered  as  the  result  of  an  inflammation, 
but  rather  as  the  degenerative  tissue  changes  brought  about  by  the  toxic 
effects  of  alcohol. 

Purulent  meningitis  is  an  infectious  disease,  and  the  channels  through 
which  the  infecting  organisms  reach  the  cerebral  meninges  are,  in  most 
cases,  obvious.  Thus,  in  meningitis  following  injuries  of  the  head, 
caries  of  the  temporal  and  other  cranial  bones,  inflammation  of  the 
cavities  about  the  head  (the  antrum,  frontal  and  sphenoidal  sinuses,  etc.), 
the  invasion  of  pyogenic  organisms  (streptococcus,  staphylococcus  pyog- 
enes) may  readily  be  accomplished  from  these  contiguous  structures ; 
and,  indeed,  these  microbes  have  frequently  been  found  in  the  meningitic 
exudation.  In  the  meningitis  occurring  in  the  course  of  general  diseases 
the  toxic  micro-organisms  peculiar  to  such  diseases,  or  it  may  be  soluble 
poisons  derived  from  them,  find  their  way  to  the  pia-arachnoid  through 
the  blood  and  lymph  streams.  The  microbe  that  has  been  found  most 
frequently  in  the  inflammatory  products  of  meningitis  is  the  pneumo- 
coccus  (micrococcus  lanceolatus),  and  this  not  only  in  the  meningitis 
occurring  in  the  course  of  a  pneumonia,  but  also  in  the  majority  of  cases 
of  associated  meningitis.  The  typhoid  bacillus,  the  bacterium  coli  com- 
munis (Osier),  and  many  other  micro-organisms  have  been  found  in 
meningitis.  Nevertheless,  it  is  probably  going  too  far  to  say,  with  our 
present  knowledge  of  the  subject,  that  all  cases  of  meningitis  are  para- 
sitic in  origin.  While  it  is  indeed  true  that  "  cortical  meningitis  is  pre- 
dominantly parasitic,"  it  would  appear  that  an  inflammatory  ventricular 
effusion  may  occur  without  the  toxic  action  of  micro-organisms.  This 
is  claimed  by  Quincke  for  the  ventricular  fluid  in  serous  meningitis. 
Even  in  such  cases,  however,  the  possibility  of  the  influence  of  a  gen- 
eral infection  is  not  excluded. 

Symptoms. — Almost  all  of  the  organs  of  the  body  are  to  a  greater 
or  less  extent  the  subjects  of  direct  observation,  but  the  brain  and  its 
membranes  are  withdrawn  almost  entirely  from  such  investigation  of 
their  condition.  Percussion  of  the  cranial  walls  may  sometimes  elicit 
pain,  as  in  inflammation  of  the  dura  mater,  and  the  fundus  of  the  eye 
may  present  changes  connected  closely  with  intracranial  pressure ; 
but,  for  the  most  part,  with  exception  of  tumors  and  focal  lesions, 
a  knowledge  of  the  condition  of  the  organs  and  tissues  within  the 
skull  must  be  gathered  from  general  symptoms.  But  the  symptoms 
which  are  caused  by  organic  pathological  changes  in  the  brain  and 
its  membranes  may  be  so  simulated  by  general  or  local  diseased  condi- 
tions which  excite  merely  functional  brain  disturbance  without  tissue 
change  that  much  difficulty  and  confusion  may  be  encountered  in  a 
diagnosis.  It  not  unfrequently  happens  that  in  the  cases  of  meningitis 
occurring  in  tlie  course  of  other  diseases  the  symptoms  of  the  primary 
disease  so  mask  those  of  the  meningitis  that  the  latter  escape  observa- 
tion, and  the  proof  of  an  existing  meningitis  is  only  discovered  at  the 
post-mortem  examination.  Moreover,  cases  of  extensive  purulent  men- 
ingitis have  been  known  to  run  their  course  almost  without  symptoms. 
Meningitis  is  a  disease  so  varied  in  its  cerebral  location,  its  intensity, 
duration,  and  pathological  changes,  that  the  complex  of  symptoms  con- 
nected with  it  varies  within  very  wide  limits.     Thus,  there  are  no  one 
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or  two  symptoms  so  characteristic  that  their  presence  can  fix  the  diagno- 
sis of  meningitis.  One  must  carefully  consider  the  general  bearing  of 
all  of  them  that  go  to  make  up  the  picture,  and  endeavor  to  eliminate 
those  which  are  caused  by  other  morbid  conditions  than  those  of  the 
disease.  There  are,  however,  certain  symptoms  which  are  very  con- 
stant, and,  although  under  certain  circumstances  they  may  be  modified 
or  simulated,  they  can  be  considered  as  the  distinguishing  indications 
of  meningitis. 

A  very  constant  and  prominent  symptom  of  meningitis  is  headache. 
It  is  usually  very  severe,  continued,  and  increasing  M'ith  the  progress  of 
the  disease.  Evidence  of  it  is  given  by  the  patient  even  in  sleep  and  in 
delirium  by  the  pained  and  frowning  facial  expression,  by  the  movement 
of  the  hands  to  the  head,  and  in  young  children  by  cries  and  an  almost 
automatic  movement  of  the  head  from  side  to  side.  Often  there  are 
giddiness  and  confusion  of  mind ;  and  delirium,  sometimes  violent, 
makes  its  appearance  early  in  the  disease ;  it  may  alternate  with  somno- 
lence. Painful  sensitiveness  to  light  and  sound  is  commonly  observed, 
the  patient  starting  and  shrinking  at  loud  noises  even  in  sleep  or  partial 
stupor.  There  is  hyperesthesia  of  the  skin  and  muscles.  These  symp- 
toms of  nervous  irritation  and  excitement  yield  to  those  of  depression, 
and  stupor  supervenes.  Among  the  earlier  symptoms,  but  by  no  means 
a  constant  one,  is  cerebral  vomiting — that  is,  vomiting  Avhich  occurs 
with  little  nausea  and  independent  of  irritating  substances  or  ingesta 
in  the  stomach.  A  sudden  invasion  of  purulent  meningitis  is  often 
ushered  in  by  a  chill,  and  indeed  chills  may  in  some  cases  recur  during 
the  progress  of  the  disease.  To  this  succeeds  fever,  which  has  nothing 
characteristic  in  its  course  except  it  may  be  its  irregularity.  It  is  by  no 
means  necessarily  high,  though  it  sometimes  rises  to  104-105°,  probably 
corresponding  with  the  extent  and  violence  of  the  inflammation.  In 
rare  instances  the  temperature  has  not  risen  above  normal,  and  has 
even  been  recorded  as  subnormal  in  some  cases.  The  higher  tempera- 
tures generally  prevail  in  young  children,  as  is  usual  in  their  diseases. 
In  the  course  of  diseases  in  which  meningitis  occurs  secondarily  a 
sudden  high  rise  of  temperature,  unaccounted  for  by  the  course  of  the 
primary  disease,  may  mark  its  commencement.  The  agonal  tempera- 
ture may  rise  very  high. 

The  pulse  rate  may  be  rapid  throughout  the  disease,  but  often  it  is 
notably  not  in  accord  with  the  temperature.  AVith  high  temperature 
the  pulse  may  be  remarkably  slow,  sometimes  being  reduced  to  50  or 
40  beats  per  minute;  not  unfrequently  it  is  irregular,  slowness  and 
rapidity  alternating. 

The  motor  system  shows  great  variety  and  difterent-  degrees  of 
derangement.  Sometimes  there  are  general  convulsive  seizures  of  a 
violeut  character,  like  epilepsy.  These  occur  more  commonly  in  young 
children.  Tlie  convulsive  movements  may  })e  confined  to  spasmodic 
movements  of  the  muscles  of  the  face  and  mouth  or  of  the  extremities, 
grinding  the  teeth,  and  at  times  a  tremulous  rigidity  ()f  the  limbs.  A 
characteristic  contraction  may  be  observed  in_  the  lower  limbs  when  the 
patient  is  placed  in  the  sitting  posture  and  a  movement  of  flexion  *)n 
the  pelvis  is  impressed  on  the  thigh.  If  while  doing  this  one  endeavors" 
to  extend  the  leg  on  the  thigh,  the  motion  is  resisted  by  a  contraction 
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of  the  flexors  on  the  back  of  the  thigh ;  but  if  the  patient  be  placed 
in  the  prone  position,  this  contraction  disappears  and  there  is  no  re- 
sistance to  extending  the  leg.  Stiffness  and  contraction  of  the  mus- 
cles of  the  back  of  the  neck,  made  evident  when  present  by  an  attempt 
to  bend  the  head  forward,  are  the  most  characteristic  symptoms  of 
the  disease,  and  especially  of  basilar  meningitis ;  indeed,  this  retrac- 
tion of  the  head  may  in  some  cases  be  the  principal  and  almost  the  only 
sign  of  meningitis.  Sometimes  the  retraction  is  to  one  side  (Hen- 
noch).  The  abdominal  walls  are  rigid  and  retracted.  When  the 
meningitis  is  mostly  at  the  base  of  the  brain,  the  cranial  nerves,  as  one 
would  anticipate,  are  involved  in  the  inflammation  or  compressed  by  the 
exudation,  and  thus  give  rise  to  ocular  and  other  symptoms.  Strabismus 
is  a  frequent  symptom.  There  may  be  ptosis.  The  pupils  are  variously 
affected.  At  first,  from  irritation  of  the  third  nerves,  they  are  contracted  ; 
afterward,  as  the  nerves  are  paralyzed  by  compression,  they  are  expanded 
and  immovable.  The  pupils  may  be  of  unequal  size,  and  this  con- 
dition may  alternate  in  the  two  eyes  from  time  to  time.  If  the  seventh 
nerve  becomes  involved,  twitching  of  the  facial  muscles,  as  mentioned 
above,  occurs.  If  the  involvement  of  this  nerve  trunk  is  more  com- 
plete, as  in  meningitis  with  caries  of  the  temporal  bone,  the  face  is  para- 
lyzed, and  if  the  patient  survives  long  enough  the  muscles  will  show 
the  degenerative  reaction,  as  in  ordinary  Bell's  paralysis.  A  facial 
paralysis  may  also  occur  with  meningitis  of  the  convexity,  but  in  such 
cases  it  is  (as  in  hemiplegia)  only  the  muscles  below  the  orbit  that  are 
paralyzed,  and  they  do  not  exhibit  the  reaction  of  degeneration. 

Optic  neuritis  and  venous  congestion  of  the  oj)tic  papilla  do  not 
always  occur,  but  when  present  are  very  distinctive  symptoms  of  a 
meningitis  involving  the  optic  nerve  and  making  pressure  upon  its  ves- 
sels. Nevertheless,  optic  neuritis  may  be  present  in  meningitis  where 
there  is  no  pressure  on  the  optic  nerve.  Blindness  may  supervene. 
The  effect  of  the  inflammation  of  the  pia-arachnoid  on  the  subjacent 
motor  centres  of  the  cortex  is  either  to  excite  them,  causing  spasm  or 
contraction  of  one  or  both  limbs,  or  of  the  face  on  the  opposite  side, 
or,  in  case  their  function  is  destroyed,  hemi-  or  monoplegia.  The 
respiration  is  hurried,  especially  in  children,  irregular,  sighing,  with 
long  pauses.  Cheyne-Stokes  respiration  is  not  seldom  observed, 
although  it  is  less  frequent  than  in  tubercular  meningitis.  It  always 
ceases  before  death.  As  a  rule,  the  bowels  are  constipated.  In  the  end 
deep  coma,  with  loss  of  the  reflexes,  precedes  death. 

It  is  obvious  that  individual  symptoms  may  be  absent  or  combined 
in  great  variety  according  to  the  intensity  of  intracranial  location  of 
the  'meningitic  inflammation,  thus  giving  rise  to  very  unlike  symptom 
complexes. 

In  serous  meningitis  (Quincke)  the  above  symptoms  are  more  or  less 
modifigd.  Its  invasion  is  more  gradual.  The  fever  does  not  run  so 
high,  seldom  rising  over  102°  F.,  and  indeed,  in  some  cases  it  may  be  ab- 
sent. The  headache  and  stiffness  of  the  neck  are  not  so  pronounced  as  in 
.  purule'nt  meningitis,  nor  does  delirium  make  its  appearance  so  early  nor 
is  it  so  distinctly  marked.  The  symptom  of  choked  disks  is  more 
^frequent  in  serous  meningitis,  and  in  some  cases  it  would  appear  to  be 
the  only  noticeable  one.     Irregularity  in  appearance  and  variation  in 
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the  severity  of  the  symptoms  which  occur  from  time  to  time  in  the 
course  of  serous  meningitis  probably  depend  upon  the  alternate  increase 
and  absorption  of  the  ventricular  fluid,  and  the  well-known  tolerance 
to  pressure  which  the  brain  acquires  within  a  short  time. 

Diagnosis. — So  many  of  the  general  symptoms  of  meningitis  are 
present  in  other  diseased  conditions  that  we  must  be  careful  in  making 
a  diagnosis  not  to  lay  too  exclusive  a  stress  on  any  one  (as  headache  or 
convulsions,  for  example),  but  to  study  the  picture  made  up  by  them 
all,  with  a  careful  examination  of  the  causes  to  which  they  may  owe 
their  origin.  Again,  too,  we  must  avoid  keeping  in  view  too  typical  a 
picture  of  the  disease,  remembering  that,  as  has  been  already  said,  the 
combinations  of  its  symptoms  are  very  varied,  and  that  there  is  no  one 
symptom  the  absence  of  which  would  exclude  a  diagnosis  of  meningitis. 
These  considerations  refer  to  the  diagnosis  of  the  disease  in  its  earlier 
stages,  for  of  course  toward  its  end  symptoms  dependent  on  the  local 
lesions  it  has  inflicted  are  generally  too  obvious  to  be  mistaken.  In  the 
course  of  many  general  diseases  (typhoid  and  the  eruptive  fevers,  pneu- 
monia, etc.)  the  symptoms  caused  by  the  disease,  such  as  headache, 
temperature,  vomiting,  delirium,  may  resemble  with  confusing  closeness 
those  of  meningitis.  Convulsions  and  a  condition  of  stupor  are  often 
seen  in  certain  nervously  irritable  children  to  accompany  almost  every 
pyrexia,  but  passing  oif  without  after-effects.  When,  however,  the 
headache  persists  during  sleep  (as  may  be  evidenced  by  the  expression 
of  the  face  and  the  movements  of  the  patient)  and  during  delirium,  it  is 
probable  that  it  is  a  symptom  produced  by  meningitis.  If  with  such  a 
headache  the  temperature  is  irregular,  it  strengthens  the  evidence  for 
meningitis.  If  with  a  high  temperature  the  pulse  does  not  show  a  cor- 
responding rapidity,  but  is  slow,  it  is  a  further  and  strong  proof  in  favor 
of  the  diagnosis.  If  the  convulsion  is  unilateral,  if  there  is  spasm, 
stiffiiess,  or  tremor  confined  to  the  muscles  of  one  limb  or  one  side  of 
the  face,  it  speaks  in  favor  of  meningitis.  If  with  this  the  muscles  of 
the  back  of  the  neck  are  rigid,  it  would  make  the  diagnosis  fairly  com- 
plete. But  in  the  endeavor  to  make  a  differential  diagnosis  between 
meningitis  and  a  general  disease  it  is  important  that  we  should  not  con- 
fine our  attention  too  exclusively  to  the  meningitic  symptoms,  but  closely 
investigate  those  which  belong  to  the  lesions  of  other  organs  and  which 
are  indicative  of  other  diseases.  Thus  in  typhoid  the  regular  variations 
of  temperature,  the  local  abdominal  tenderness,  the  rose  spots,  etc.  will 
serve  to  distinguish  it.  In  pneumonia  an  examination  of  the  lungs  will 
prol^ably  clear  up  the  diagnosis. 

For  septicaemia  we  must  look  carefully  into  the  history  of  the  case, 
examine  for  deposits  of  pus  or  for  some  point  from  which  septic  poison 
may  have  invaded  the  systeui.  Urffimic  poisoning  inay  sometimes  simu- 
late closely  meningitis.  Indeed,  we  might  ex])ect  similar  manifestations 
when  the  so-called  "  uremic  ])()is()n  "  invades  the  very  ])art,  the  brain 
cortex,  which  is  involved  in  meningitis.  Examination  of  the  urine  or 
the  existence  of  dropsical  eff'usions  Avill  assist  us  in  coming  to  a  con- 
clusion. 

An  acute  purulent  otitis,  especially  in  children,  may  present  all  the 
more  ])roinincnt  indications  of  meningitis.  There  may  be  violent  ]iea<J- 
ache,  delirium,  giddiness,  convulsions,  and,  in  some  cases,  even  strabis-' 
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mus  and  optic  neuritis,  and  yet  upon  a  free  discharge  of  pus  from  the 
ear  all  the  symptoms  pass  away,  leaving  us  to  solve  the  somewhat  diffi- 
cult problem  of  their  causation.  In  such  cases,  if  there  are  local  symj)- 
toms,  as  weakness  or  paralysis  of  the  lower  muscles  of  the  face,  spasm 
or  paralysis  of  a  limb,  or  retraction  of  the  head,  we  may  conclude 
there  is  meningitis  ;  but  sometimes  the  diagnosis  is  impossible.  In  cases 
other  than  those  of  caries  involving  the  temporal  bone,  in  which  the 
symptom  has  been  occasionally  observed,  congestion  of  the  optic  papilla 
and  optic  neuritis  speak  decidedly  for  meningitis  ;  so  also  does  inequality 
of  the  pupils  and  strabismus.  In  fact,  the  general  symptoms  are  far 
behind  the  local  in  importance  in  making  the  diagnosis  of  leptomenin- 
gitis. Hysteria,  again,  is  sometimes  liable  to  be  mistaken  for  menin- 
gitis, or  the  reverse  error  may  be  made.  In  this  simulator  of  diseases 
the  symptoms  may  present  a  puzzling  resemblance  to  meningitis.  AVe 
must,  moreover,  bear  in  mind  that  the  existence  of  the  graver  disease 
does  not  preclude  the  coexistence  of  hysteria,  especially  in  the  beginning 
of  the  attack.  In  hysteria  the  patient  complains  bitterly  of  headache, 
but  it  is  scarcely  as  oppressive  as  in  meningitis  ;  and  if  we  observe  care- 
fully, we  may  notice  that  at  times  the  patients'  attention  may  be  diverted 
from  it ;  it  does  not  claim  their  attention  as  imperatively  as  in  menin- 
gitis. In  hysteria  the  vomiting  will  probably  want  the  true  cerebral 
character,  being  accompanied  with  more  eifort.  Stiffness  of  the  neck 
may  be  present,  but  is  likely  to  vary  in  degree  at  different  times,  or,  it 
mav  be,  durino-  the  same  examination.  If  there  are  convulsions  due  to 
hysteria,  they  will  most  probably  not  be  accompanied  with  uncon- 
sciousness, although  it  may  require  close  observation  and  careful 
examination  to  make  sure  of  the  fact.  The  symptoms  which  speak 
for  meningitis  as  against  hysteria  are  increased  temperature — this 
being  rare  in  hysteria — unequal  pupils,  divergent  strabismus  (con- 
vergent strabismus  often  occurs  in  hysteria),  weakness  or  paralysis  of 
one  side  of  the  face,  and  incontinence  of  urine.  Delirium  tremens  may 
sometimes  appear  at  first  to  simulate  meningitis  of  the  convexity,  but 
the  previous  history  and  the  course  of  the  aifection  should  within  a  very 
short  time  make  the  diagnosis  clear.  The  "  hydrocephaloid  "  condition, 
which  presents  certain  symptoms  of  meningitis,  may  readily  be  distin- 
guished by  the  sunken  instead  of  the  projecting  fontanelle  of  meningitis 
and  the  history  of  exhaustive  discharges  and  depressed  vitality. 

Diagnosis  op  the  Various  Forms  of  Meningitis. — AVe  distin- 
guish various  forms  of  meningitis,  which  are  characterized  by  their  spe- 
cial symptoms,  the  distinctive  course  they  run,  and  their  termination. 
Although  in  meningitis  the  inflammation  very  often  affects  at  the  same 
time  both  the  pia-arachnoid  of  the  base  and  of  the  convexity,  cases  occur 
in  which  it  is  confined  more  or  less  exclusively  to  one  or  other  of  these 
regions  ;  and  this  difference  of  the  location  of  the  disease  causes  a  decided 
modification  of  the  symptoms.  In  meningitis  of  the  convexity  delirium 
is  likely  to  begin  earlier,  and  to  be  more  active  and  pronounced,  and 
from  the  proximity  of  the  inflammation  to  the  motor  region  monoplegias 
and  spasm,  stiffness  or  tremor  of  a  single  limb  are  more  commonly  seen. 
Occasionally  there  may  be  aphasia.  A  paralysis  or  weakness  which  only 
affects  the  lower  portion  of  one  side  of  the  face  is  strongly  presumptive 
of  meningitis  of  the  convexity  of  the  opposite  side.     In  meningitis  of 
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the  base,  if  there  is  a  facial  paralysis,  it  is  complete,  the  whole  trunk  of 
the  seventh  nerve  being  involved.  The  ocular  symptoms  are  prominent. 
Stiffness  of  the  neck  and  retraction  of  the  head  are  marked.  Vomiting 
is  more  common  than  in  meningitis  of  the  convexity.  Limited  menin- 
gitis may  occur  from  local  injuries  or  disease,  as  caries  of  bone,  especially 
the  temporal.  Severe  localized  pain  is  felt  at  the  point  aifected,  and 
according  to  its  position  there  may  be  focal  symptoms  or  those  arising 
from  the  implication  of  the  adjacent  cranial  nerves,  as,  for  example, 
the  seventh.  An  inflammatory  eifusion  at  the  base  may  be  so  limited 
(as  in  caries  of  the  temporal  bone)  as  to  compress  one  cerebral  peduncle 
together  with  the  cranial  nerves  of  the  same  side,  thus  causing  a  crossed 
hemiplegia. 

Serous  meningitis  is  most  commonly  found  in  young  children.  It 
is  distinguished  from  purulent  meningitis  by  a  more  gradual  invasion 
(though  there  are  exceptions  to  this)  and  a  slower  and  more  lingering 
course.  The  temperature  may  not  be  above  normal  or  show  but  a  slight 
rise.  The  general  symptoms  are  mainly  those  of  compression  and  hebe- 
tude, rather  than  those  of  cerebral  irritation,  as  headache,  delirium,  etc. 
Choked  disk,  owing  probably  to  the  pressure  of  the  distended  ventricles, 
is  more  common  than  in  purulent  meningitis.  In  young  children  the 
ventricular  effusion  is  revealed  by  the  enlargement  of  the  head. 

To  distinguish  between  purulent  meningitis  and  epidemic  cerebrospinal 
meningitis  is  not  always  possible.  Indeed,  we  sometimes  see  minor  epi- 
demics of  meningitis  confined  to  a  household  or,  it  may  be,  single  cases, 
which  in  all  probability  are  caused  l)y  the  specific  toxic  agent  of  the  epi- 
demic disease.  When  an  epidemic  of  cerebro-spinal  meningitis  is  prevail- 
ing the  probability  is  all  in  favor  that  an  individual  case  occurring  will 
belong  to  that  form,  or  when,  on  the  other  hand,  there  are  suppurative 
lesions  of  the  head,  as  caries,  otitis,  etc.,  we  may  in  making  a  diagnosis 
of  meningitis  exclude  the  epidemic  disease.  Otherwise  the  differential 
diagnosis  will  rest  on  the  presence  of  spinal  symptoms,  opisthotonos, 
paraplegia,  etc.,  which,  however,  are  not  invariably  present  in  the  epi- 
demic disease.  Marked  herpetic  eruptions  are  indicative  of  cerebro- 
spinal meningitis.  Sometimes  the  extreme  severity  of  the  symptoms, 
the  fulgurant  nature  of  the  attack,  and  the  rapidly  fatal  course  make  it 
probal)le  that  the  case  is  one  of  epidemic  meningitis. 

A  diagnosis  between  tuberculous,  purulent,  or  serous  meniyigitis  can- 
not always  be  satisfactorily  or  certainly  made,  although  it  is  a  matter  of 
great  importance,  in  view  of  the  prognosis,  that  it  should  be.  First  of 
all,  it  will  be  necessary  to  make  a  careful  examination  of  all  of  the 
organs  for  indications  of  tuberculosis  and  to  inquire  judiciously  into  the 
antecedents  of  the  patient.  Tuberculous  meningitis  occurs  most  fre- 
fpiently  in  children,  and  is  more  gradual  in  its  invasion,  prodromal 
symptoms  generally  exhibiting  themselves  to  an  observant  eye  for  days 
or  may  be  weeks,  during  which  time  the  patient  is  dull,  fretful,  and  out 
of  health.  As  the  most  frequent  seat  of  tuberculous  meningitis  is  the 
base  of  the  brain,  vomiting  and  ocular  symptoms  may  be  ex]>ected  to 
occur  earlier  and  be  more  niarkccl  than  in  the  other  varieties.  Aphasia 
occurs  oftener  in  tubentulai'  meningitis,  as  might  be  looked  for  from  the 
tendency  in  that  disease  for  the  ))us  to  occn])y  the  Sylvian  fissure.  With' 
all  this,  however,  it  may  be  impossible  to  make  a  diagnosis  between  a 
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tubercular  and  a  simple  basilar  meningitis.  As  a  means  of  differential 
diagnosis  an  examination  of  the  cerebro-spinal  fluid  has  been  made.  The 
fluid  is  obtained  by  puncture  made  between  the  lamin&e  of  the  lumbar 
vertebrae  below  the  end  of  the  cord,  such  an  operation  being  attended 
with  no  danger  (Quincke,  Lichtheim).  If  the  tubercle  bacillus  is 
found,  the  diagnosis  of  tubercular  meningitis  is  certain,  or  if  pus  and 
streptococci  alone  are  found,  it  is  extremely  probable  that  we  have  to  do 
with  a  purulent  meningitis.  Unfortunately,  in  both  of  these  affections 
the  examination  may  give  negative  results.  Syphilitic  meningitis  may 
sometimes  run  the  acute  course  of  the  purulent.  Its  diagnosis  must  be 
made  by  examining  the  history  of  the  case,  and  sometimes  by  the  rapid- 
ity with  which  the  symptoms  clear  up  by  the  use  of  iodide  of  potassium. 

Prognosis. — The  prognosis  of  purulent  meningitis  is  always  very 
grave,  although  it  may  be  somewhat  modified  by  the  particular  condi- 
tions producing  the  inflammation.  In  meningitis  resulting  from  the 
extension  of  an  infection  from  carious  bone  the  prognosis  may  be  pro- 
nounced all  but  hopeless,  cases  of  apparent  recovery  being  probably  mis- 
takes in  diagnosis,  such  as  may  be  made  in  middle-ear  disease.  Of 
course  great  violence  of  the  invasion,  the  rapid  advance  and  prominence 
of  the  graver  symptoms  indicating  extensive  purulent  effusion  and  con- 
sequent disorder,  and  depression  of  brain  function  make  the  diagnosis 
almost  as  grave  as  possible.  On  the  other  hand,  a  slowness  in  the  ad- 
vance of  the  disease,  mildness  or  absence  of  the  graver  symptoms  (par- 
alysis, convulsions,  etc.),  a  prolonged  course  without  coma,  permits  a 
doubtful  hope  of  recovery  or  of  arrest  and  a  chronic  continuation  of  the 
disease.  In  judging  of  the  patient's  condition  from  the  symptoms  we 
must  remember  that  in  the  very  varied  forms  of  this  disease  some  cases 
run  a  course  of  remarkable  latency,  with  few  and  unpronounced  symp- 
toms, and  in  which  the  post-mortem  examination  reveals  extensive  pus- 
formation  and  hopeless  lesions. 

The  prognosis  in  serous  meningitis,  which  is  almost  exclusively  an 
infantile  disease,  is  less  grave.  The  ventricular  effusion  which  is  the 
essential  feature  of  the  disease  may  come  to  a  standstill,  or  even  dimin- 
ish and  disappear.  This  would  seem  the  only  explanation  of  the  cases 
in  which  recovery  takes  place  after  all  the  symptoms  of  meningitis  are 
developed.  An  important  point  to  keep  in  mind  is,  that  cases  of  serous 
meningitis  may  be  arrested  and  become  chronic,  or,  indeed,  leave  the 
patient  free  of  nearly  every  indication  of  the  disease,  and  yet  acute  ex- 
acerbations are  apt  to  occur  which  prove  fatal.  Even  when  the  patient 
lives  through  an  attack  of  serous  meningitis  it  often  leaves  disastrous 
results,  and  blindness,  mental  enfeeblement,  etc.  mark  the  ineffaceable 
injuries  it  has  caused  to  the  brain. 

Treatment. — If,  as  too  often  happens,  we  are  helpless  to  avert  the 
fatal  lesions  of  meningitis,  we  can  at  least  use  remedies  in  a  reasonable 
manner  to  alleviate  the  sufferings  accompanying  them.  Moreover,  when 
we  remember  how  many  deaths  occur  with  every  symptom  of  menin- 
gitis, and  in  which  the  post-mortem  examination  discloses  no  lesion  of 
a  necessarily  fatal  character,  we  may  feel  encouraged  to  employ  all  the 
therapeutical  agents  at  our  command  with  careful  perseverance.  Rest 
and  perfect  quiet  are  to  be  enforced  from  the  very  beginning,  even 
while  the  prodromal  symptoms  leave  us  in  doubt  as  to  the  real  nature 
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of  the  disease.  The  necessity  for  this  is  readily  appreciated  when  we 
reflect  that  every  mental  excitement  or  irritation  is  accompanied  by  a 
flush  of  blood  to  the  membranes  whose  hypersemia  is  the  initial  step  of 
the  pathological  processes  we  dread. 

General  bloodletting  has  always  received  favorable  consideration, 
especially  from  the  laity.  Its  indiscriminate  use  and  routine  employ- 
ment are  to  be  deprecated,  and  its  employment  confined  to  robust  adults 
with  strongly  acting  hearts  and  high  arterial  tension,  and  when  the  dis- 
ease invades  with  violence.  When  used  under  such  circumstances  it 
may  stave  off  the  disastrous  effects  of  sudden  intracranial  pressure  and 
effusion.  Local  bloodletting  by  means  of  cups  and  leeches  admits  of 
more  general  application.  But  here  also  we  must  be  guarded.  A  weak 
child  may  not  be  able  to  spare  even  a  little  blood  in  its  battle  with  a 
depressing  disease,  and  in  cases  where  the  hemispheres  are  compressed 
against  the  skull  by  a  ventricidar  effusion  we  should  not  seek  to  dimin- 
ish the  amount  of  blood  circulating  in  the  brain,  for  we  would  but 
increase  the  cortical  ansemia,  the  symptoms  of  which  are  already  too 
prominent.  Leeches  to  the  temples  and  mastoid  processes  sometimes 
seem  to  do  a  great  deal  of  good,  but  this  is  not  accomplished  by  the 
amount  of  blood  abstracted,  but  by  an  influence  exerted  by  the  process 
of  abstraction  upon  the  vasomotor  centres,  probably  causing  vascular 
contraction.  Constant  and  regulated  application  of  ice  and  cold  to  the 
head — being  cautious,  however,  of  the  depressing  effects  produced  on 
some  patients — is  of  great  value,  ameliorating  the  furious  headache,  and 
probably,  through  the  impression  made  on  the  cutaneous  nerves,  reflexly 
influencing  favorably  the  disordered  circulation  and  morbid  processes 
within  the  cranium.  Shaving  the  head,  or  at  least  cutting  the  hair  very 
short,  a  proceeding  which  is  necessitated  by  the  application  of  ice,  is  in 
every  case  proper,  and  of  itself  gives  considerable  relief.  Counter- 
irritation  has  been  generally  recommended,  but  has  appeared  to  the 
writer  of  little  benefit  in  the  acute  stage  of  the  disease.  When  used 
blisters  should  be  of  small  size  and  applied  behind  the  ears.  Large 
blisters  over  the  scalp  and  the  extensive  painting  of  the  scalp  with  tinc- 
ture of  iodine  are  remedies  of  doubtful  benefit,  and  certainly  aggravate 
the  distress  of  the  patient.  Some  authorities  (Quincke),  however,  re- 
commend maintaining  an  active  purulent  discharge  from  a  point  on  the 
vertex  the  size  of  a  dollar  by  means  of  tartar-emetic  ointment.  Warm 
baths,  the  temperature  of  which  is  regulated  somewhat  by  the  feelings 
of  the  patient,  relieve  the  headache  and  seem  to  exercise  a  beneficial 
influence  on  the  progress  of  the  disease.  Cold  baths  are  indicated  when 
the  temperature  runs  high,  but  caution  is  to  be  observed  in  their  use, 
tlie  patient  sometimes  not  bearing  them  well.  Reducing  the  temperature 
by  drugs  exercises  no  beneficial  effect  on  the  disease. 

Of  internal  remedies,  mercury  is  probably  the  most  to  be  relied  on 
to  modify  the  morbid  process  constituting  the  disease,  and  may  be  ad- 
ministered by  the  mouth,  liypodermically,  or  l)y  inunction.  The  latter 
mode  is  to  be  preferred  for  ra])i(lity  and  certainty.  However  it  is 
exhibited,  it  shouUl  be  ])ushed  to  the  ])()int  of  "  toucliing  tlie  gums" — 
that  is,  when  i\w  spongy,  swollen,  and  tender  condition  of  the  gums 
indicates  that  the  whole  system  is  under  the  specific  influence  of  the 
drug.     Iodide  of  potash  may  be  given  in  the  commencement,  but  is  of 
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most  value  in  the  later  stages  of  the  disease,  where  there  is  a  tendeney 
to  chronicity.  It  should  be  given  in  increasing  doses  until  a  drachm  or 
more  is  given  every  four  hours  to  an  adult.  There  is  hardly  a  limit  to 
the  amount  that  may  ha  given  with  impunity  if  the  dose  is  gradually 
increased. 

Headache  is  generally  the  symptom  most  distressing  and  most  dif- 
ficult to  relieve.  Ice  to  the  head  is  the  remedy  most  obvious,  most 
desired  by  the  patient,  and  one  of  the  very  best  one  can  employ.  In 
spite  of  a  certain  prejudice  against  its  use  in  brain  disease,  opium  (and 
its  preparations)  relieves  the  headache  more  certainly  than  any  other 
drug,  and  too  little  is  known  of  its  effect  on  cerebral  circulation  to  make 
one  forego  its  obvious  benefits  because  of  speculative  doubts  or  the  un- 
founded supposition  that  the  sleep  it  produces  is  likely  to  merge  into  a 
state  of  real  coma.  The  bromides  should  be  freely  administered,  not 
only  because  of  the  relief  they  give  to  the  headache,  but  because  they 
have  probably  a  beneficial  influence  on  the  cerebral  circulation  and  a 
general .  quieting  effect  on  the  cerebro-spinal  system,  thus  preventing 
convulsive  seizures.  Phenacetine  and  the  kindred  preparations  may 
be  used  sometimes  with  good  effect. 

When  the  vomiting  is  frequent  and  distressing  it  may  be  alleviated 
by  the  patient  swallowing  morsels  of  ice,  and  sometimes,  again,  by  sip- 
ping water  or  other  fluid  as  hot  as  can  be  swallowed,  by  irritation  to  the 
epigastrium  and  spine  by  mustard,  and  by  enemata  of  chloral  hydrate. 

The  bowels  must  be  kept  freely  open,  and  where  the  patient  is  strong 
purgation  may  be  of  benefit.  The  kidneys  are  such  exceedingly  import- 
ant eliminators  of  toxic  substances  that  it  is  well  to  use  diuretics  as  part 
of  the  treatment. 

When  a  septic  condition  of  the  system  is  conjoined  to  the  meningitis 
there  is  nothing  to  which  one  can  resort  with  such  confidence  as  the 
tincture  of  the  chloride  of  iron,  given  in  unstinted  measure. 

One  thing  is  to  be  borne  in  mind  with  all  varieties  of  treatment  and 
in  all  forms  of  the  disease :  it  is  to  keep  up  the  strength  of  the  patient 
with  a  sufficiency  of  bland  nourishment,  such  as  milk,  given  with  a 
regularity  that  nothing  is  allowed  to  interfere  with.  Stimulants  are  to 
be  given  when  the  failure  of  the  strength  of  the  heart  calls  for  them, 
and  under  such  circumstances  there  need  be  no  fear  of  any  injurious 
effects  from  their  use. 

Where  meningitis  is  connected  with  middle-ear  disease  the  greatest 
attention  must  be  paid  to  the  relief  of  the  local  affection.  Not  a  few 
cases  have  been  recorded  in  which  marked  symptoms  of  meningitis 
(even  diplopia  and  optic  neuritis)  have  been  brought  to  a  favorable 
termination  by  draining  the  middle  ear  through  an  opening  in  the  mas- 
toid process  (A.  Broca)  or  other  outlet.  The  same  attention  must  be 
paid  to  the  local   treatment  in  all  other  local  suppurative  processes. 

The  effort  has  frequently  been  made  to  diminish  the  intracranial 
pressure,  to  which  is  due  so  many  of  the  grave  symptoms  of  meningitis, 
by  draining  away  the  cerebro-spinal  fluid.  This  is  done  by  a  puncture 
of  the  membranes  of  the  cord  between  the  laminae  of  the  lower  lumbar 
vertebrae,  already  alluded  to  under  the  head  of  "  Diagnosis."  In  cases 
of  purulent  meningitis  it  cannot  lie  expected  to  effect  much  good.  It 
would  seem  to  be  more  applicable  in  serous  meningitis,  and  is  recom- 
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mended  on  good  authority,  although  thus  far  the  results  obtained  have 
not  been  very  marked.  Trephining  the  skull  in  meningitis  has  been 
followed  by  good  results  in  some  cases,  and  its  usefulness  will  probably 
be  developed  in  the  future. 

Chronic  Meningitis. 

In  old  alcoholic  subjects  the  pia-archnoid  undergoes  changes  due  to 
a  chronic  degeneration.  It  loses  its  transparency  and  becomes  opaque, 
milky,  and  thickened,  especially  the  outer  layer  (the  arachnoid),  but 
does  not  show  the  characteristic  signs  of  inflammatory  action,  but  rather 
those  of  malnutrition.  It  is  scarcely  possible,  amongst  the  mass  of 
symptoms  arising  from  the  cerebral  poisoning  and  degeneration  in  these 
cases,  to  distinguish  those,  if  there  are  any,  which  result  from  the  men- 
ingeal alterations.  Occasionally  a  chronic  meningitis  occurs  in  adults 
which  is  not  the  effect  of  syphilis,  although  it  often  is  impossible  abso- 
lutely to  exclude  it  as  a  factor  in  the  disease.  Its  usual  seat  is  at  the 
base  of  the  cranium,  where  it  produces  thickening  and  gluing  together 
of  the  membranes  which  are  adherent  to  the  brain. 

Symptoms. — The  general  symptoms  are  more  or  less  persistent  head- 
ache, with  occasional  vomiting  and  giddiness.  From  the  position  of  the 
disease  we  readily  see  how  the  optic  and  other  cranial  nerves  become 
crippled,  giving  rise  to  local  symptoms,  as  optic  neuritis,  strabismus, 
paresis  of  the  muscles  of  the  face,  etc.  The  inflammatory  process  may 
close  the  foramen  of  Monro  and  the  lateral  openings  of  the  fourth  ven- 
tricle, and  thus  hydrocephalus  may  be  an  outcome  of  the  disease.  The 
mercurial  is  the  most  efficient  treatment,  and  under  it  arrest  or  im- 
provement may  result.  Chronic  meningitis  in  children  during  the  first 
years  of  life  is  more  common  than  the  affection  just  described  in  the  adult. 
The  disease  generally  confines  itself  to  the  posterior  fossa  of  the  skull. 
Here  the  ])ost-mortem  examination  shows  all  the  appearances  of  a  chronic 
fibro-purulent  inflammation,  thickening,  and  adherence  of  the  membranes 
to  eacii  other  and  to  the  brain.  Vomiting  occurs.  General  convulsions 
of  an  epileptiform  character  are  common,  and  rigidity  of  the  limbs.  The 
nerves  situated  in  the  posterior  fossa  suffer,  especially  the  abducens,  and 
we  observe  strabismus.  Blindness  often  occurs  from  pressure  exerted  on 
the  optic  nerves  by  an  effusion  into  the  third  ventricle.  The  involvement 
of  the  pons  and  medulla  causes  retraction  and  rigidity  of  the  neck,  which 
sometimes  come  on  gradually,  sometimes  suddenly.  The  tendency  in  this 
disease  is  to  death  by  hydrocephalus,  which  occurs  from  the  inflamma- 
tory occlusion  of  the  outlets  of  the  fourth  ventricle.  The  disease  may 
continue  over  a  year,  and  sometimes  it  is  then  arrested  and  the  i)aticnt 
may  recover.  Here,  as  in  tiie  chronic  meningitis  of  the  adult,  the  mer- 
curial treatment  gives  the  most  hope,  the  nu)re  so  tluit  in  many  cases  a 
syphilitic  iufection  cannot  be  absolutely  excluded  in  making  the  diag- 
nosis, altliough  our  investigation  fails  to  detect  it. 
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The  circulation  in  the  sinuses  of  the  dura  mater  differs  in  its  con- 
ditions from  tlie  venous  circulation  in  other  parts  of  the  body. 

The  sinus  lumen  is  not  circular;  in  the  longitudinal  sinus  it  is  trian- 
gular. The  walls  of  the  sinuses  are  nnyielding  and  non-clastic,  and 
thus  cannot  be  diminished  in  calibre  by  the  pressure  of  surrounding 
organs  or  by  contraction  adapt  their  capacity  to  a  varying  amount  of 
circulating  blood.  At  different  points,  moreover  (longitudinal  and 
cavernous  sinuses),  their  lumen  is  crossed  by  trabeculie.  The  cerebral 
veins  of  the  hemispheres  empty  into  the  longitudinal  sinus,  mostly  at  an 
angle  opposed  to  the  blood  current  in  the  sinus.  All  of  these  conditions 
render  the  movement  of  the  blood  current  in  the  sinuses  sluggish,  and, 
as  we  might  suppose,  very  liable  to  stasis  and  the  formation  of  a  clot. 
Nevertheless,  the  stoppage  of  a  sinus  by  a  clot  rarely  occurs  from  what 
we  would  call  a  stagnation  of  blood,  and  by  far  the  most  frequent 
cause  of  sinus  thrombosis  is  a  morbid  change  in  its  endothelial  lining — 
a  phelebitis. 

We  divide  sinus  thrombosis  into  two  kinds — viz.  a  primary,  so-called 
"  marantic "  thrombosis,  which  results  from  an  enfeebled  general  con- 
dition and  heart  weakness,  and  a  secondary  thrombosis,  which  is  the 
result  of  an  extension  to  the  sinus  of  an  inflammation  from  adjacent 
parts.  The  first  has  its  location  almost  always  in  the  longitudinal  sinus, 
and  occurs  very  much  the  most  frequently  in  young  children.  Its 
principal  cause  is  assumed  to  be  weakness  of  the  heart  and  consequent 
sluggishness  of  the  blood  current,  and  it  occurs  after  the  patient  has 
been  enfeebled  by  disease  of  an  exhausting  character.  Thus  in  children 
thrombosis  commonly  supervenes  upon  profuse  diarrhoea.  It  occurs  in 
the  adult  in  the  course  of  exhausting  diseases,  such  as  phthisis,  cancerous 
affections,  septicsemia,  and  chlorosis,  less  frequently  in  acute  diseases,  as 
typhoid  fever.  It  is  supposed  that  the  languid  flow  of  the  blood  conse- 
quent on  the  enfeebled  action  of  the  heart,  together  with  the  peculiari- 
ties of  the  longitudinal  sinus  (its  triangular  lumen  and  trabeculse),  allow 
a  clot  to  form.  It  is  also  supposed  by  some  that  the  diminished  volume 
of  the  blood  in  the  body  caused  by  disease  aids  by  diminishing  the  force 
of  the  blood  current.  It  is  to  be  noted  that  in  some  general  diseased 
conditions,  as  in  chlorosis,  in  which  thrombosis  not  seldom  occurs, 
there  is  a  fatty  degeneration  of  the  endothelium  of  the  sinus  and  its 
trabeculse,  which  may  readily  be  a  factor  in  the  production  of  the  clot 
(Bollinger). 

Secondary  thrombosis  depends  upon  the  well-known  favoring  influ- 
ence the  diseased  endothelium  has  in  causing  coagulation  of  blood.  A 
phlebitic  condition  of  the  sinus  originates  in  a  septic  infection  extended 
to  it  from  neighboring  parts.  We  can  appreciate  how  readily  this  takes 
place — first,  by  the  direct  connection  of  the  sinus  walls  with  carious 
bones ;  and  secondly,  by  the  direct  continuity  of  the  lining  membrane 
of  the  veins  emptying  into  it.  Some  of  these  veins  come  from  the  out- 
side of  the  skull — ophthalmic  veins,  emissary  veins,  from  the  middle 
ear,  etc. — and  some  from  the  brain  through  the  pia-arachnoid  ;  and  all 
of  these  serve  as  ready  channels  for  infection.  Thus  we  may  have 
thrombosis  from  caries  of  the  cranial  bones,  from  purulent  meningitis 
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Avithin  the  skull,  and  from  erysipelas,  carbuncle,  panophthalmitis,  and 
other  septic  processes  on  the  outside.  Middle-ear  disease  of  all  the 
causes  of  sinus  thrombosis  is  the  most  frequent — so  much  so  that  in 
that  affection  such  a  complication  is  alway  jealously  to  be  watched  for. 
Lastly,  direct  traumatism  or  pressure  by  tumor  or  abscess  on  a  sinus  may 
cause  thrombosis. 

Pathological  Anatomy. — The  extent  of  the  sinus  occupied  by 
the  thrombus  varies  very  much.  Cases  are  on  record  in  which  nearly 
every  sinus  was  involved,  although  it  is  usual  for  the  thronibus  to  be 
confined  to  one  point  or  one  sinus.  The  clot  may  extend  into  the 
veins.  Thus  the  internal  jugular  may  look  and  feel  like  a  cord,  and 
the  clot  may  even  extend  into  the  subclavian.  With  thrombosis  of  the 
longitudinal  sinus  the  superficial  cerebral  veins  are  plugged  with 
clot,  and  are  seen  hard  and  distended,  "  worm-like,"  on  the  surface  of 
the  hemispheres,  that  portion  of  them  distal  to  the  plug  being  greatly 
congested  and  contorted.  This  extreme  venous  congestion  affects  the 
cerebral  substance,  which  shows  capillary  hemorrhages,  points  of  soften- 
ing, and  sometimes  hemorrhages  of  larger  size.  There  may  be  menin- 
geal hemorrhage.  The  thrombus  varies  in  appearance  and  consistency, 
sometimes  being  dark,  soft,  and  friable  when  it  is  recent ;  of  a  lighter 
color,  tougher,  and  more  adherent  to  the  wall  of  the  sinus  when  it  has 
been  longer  formed.  The  secondary  thrombus  which  forms  under 
septic  influence  shows  purulent  changes,  the  walls  of  the  sinus  also 
exhibiting  morbid  alterations. 

Symptoms. — The  general  symptoms  caused  by  thrombosis  of  a  sinus 
are  so  mixed  up  and  obscured  by  the  symptoms  of  the  morbid  conditions 
causing  and  accompanying  it  that  it  is  often  impossible  to  discriminate 
between  them.  The  symptoms  which  characterize  a  thrombosis  are 
those  local  ones  which  are  caused  by  the  arrest  of  the  venous  circulation 
of  particular  regions,  or  such  as  are  caused  by  interference  of  the  clot 
with  adjacent  nerves,  or  those  dependent  on  the  occurrence  of  septic 
foci  or  general  septicaemia  from  the  breaking  down  of  a  purulent  clot. 
Thus  in  "  marantic  "  thrombus  of  the  longitudinal  sinus  the  symptoms 
of  the  preceding  cerebral  anaemia  would  mask  any  general  symptoms 
caused  by  the  clot,  and  only  the  occurrence  of  convulsions  and  oedema 
of  the  scalp  would  enable  us  to  make  a  probable  diagnosis.  In  septic 
thrombus  the  symptoms  of  the  almost  invariably  accompanying  menin- 
gitis dominate  the  scene  and  may  conceal  those  of  the  thrombus.  Never- 
theless, each  sinus  when  occluded  gives  rise  to  special  symptoms,  mainly 
derived  from  the  interference  with  the  circulation  of  a  particular  region. 

Throinhosi.s  of  the  longitudinal  sinus  is  almost  always  primary,  and 
occurs  most  frecpiently  in  young  children  after  profuse  discharges  from 
the  ])owels  or  some  exhausting  disease  ;  also  in  adults  when  the  system 
has  been  enfeebled  and  the  heart  weakened  by  protracted  disease. 

The  general  symptoms  will  correspond  to  the  depressed  condition  of 
the  system,  and  have  nothing  in  them  characteristic.  The  symptoms 
that  depend  directly  on  the  obstru(!tion  of  the  circulation  are  ej)istaxis, 
caused  by  the  arrest  of  the  circMilation  in  veins  of  the  nose  which  empty 
into  the  sinus,  (cdema,  and  swc^lling  of  the  side  of  the  head  caused  by 
occlusion  of  the  mouths  of  the  parietal  emissary  veins.  From  the  side 
of  the  brain  there  are  symptoms  depending  on  the  congestion,  and  hem- 
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orrhages  in  the  hemispheres  caused  by  the  plugging  of  the  cerebral 
veins.  There  are  headache,  vomiting,  delirium,  stupor.  The  cortical 
centres  being  the  seat  of  the  congestion,  there  may  be  unilateral  spasms 
or  convulsions,  or  one  limb  alone  may  be  affected,  accordingly  as  one  or 
more  motor  centres  are  involved.  Finally,  coma  sets  in,  which  may 
continue  for  days  or  weeks  before  death.  When  these  cerebral  symp- 
toms occur  suddenly  in  the  course  of  wasting  disease  it  makes  us  con- 
sider the  probability  of  a  thrombus ;  otherwise  they  so  closely  resemble 
those  of  meningitis  that  we  cannot  make  the  diagnosis. 

Thrombosis  of  the  Lateral  Sinus. — The  most  frequent  cause  of  lateral 
sinus  thrombosis  is  an  extension  of  an  inflammation  from  the  middle  ear 
or  from  caries  of  the  temporal  bone.  It  may  be  sometimes  occasioned 
by  inflammations  on  the  outside  of  the  skull,  carried  through  the  emissary 
vein  in  the  mastoid  process,  and  not  unfrequently  inflammation  of  the 
mastoid  cells  is  the  exciting  cause.  Purulent  meningitis  so  often  ac- 
companies lateral  thrombosis  (being,  indeed,  usually  caused  by  the 
same  conditions  which  produce  the  latter)  that  the  general  symptoms  of 
the  thrombosis  are  usually  masked  by  those  of  meningitis,  and  here 
again  one  must  look  for  the  distinctive  symptoms  in  the  local  changes 
produced  by  the  disease  of  the  sinus.  Thus  there  is  tumefaction  over 
the  mastoid  process  and  pain  on  pressure,  especially  if  made  over  the 
point  where  the  mastoid  vein  enters  the  bone  to  empty  into  the  sinus. 
Sometimes  the  clot  extends  from  the  sinus  into  the  internal  jugular  vein^ 
and  may  be  felt  as  a  hard  cord  which  is  tender  to  the  touch,  and  is  some- 
times so  painful  that  the  patient  keeps  the  face  turned  toward  the  affected 
side  to  relieve  the  pressure  from  the  sterno-mastoid  muscle.  It  has 
been  affirmed  that  the  plugging  of  the  lateral  sinus  leaves  the  internal 
jugular  empty,  so  that  the  external  jugular  can  pour  its  blood  into  it 
with  such  facility  as  to  cause  a  collapsed  condition  as  compared  with  the 
external  jugular  vein  of  the  unaffected  side.  Others  (Jansen),  however, 
have  not  confirmed  this  point  in  the  symptomatology.  Very  rarely  the 
nerves  going  through  the  anterior  division  of  the  jugular  foramen  (the 
ninth,  tenth,  and  eleventh)  are  interfered  with  in  lateral  sinus  throm- 
bosis, so  as  to  cause  slowing  of  the  pulse,  difficulty  of  swallowing,  con- 
traction of  the  sterno-mastoid,  etc.  As  these  nerves  pass  through  a  dis- 
tinctly separate  portion  of  the  foramen,  one  cannot  suppose  them  subject 
to  pressure  by  the  distended  vein,  and  their  implication  most  probably 
is  the  result  of  an  extension  of  the  inflammation  to  them. 

In  thrombosis  of  the  cavernous  sinus  there  may  be  some  very  charac- 
teristic symptoms  caused  by  the  stopping  of  the  circulation  in  the  oph- 
thalmic vein  which  opens  into  it.  The  obstruction  of  this  vein  causes 
an  oedema  of  the  conjunctiva  and  eyelids,  and  even  of  the  face,  with  cya- 
nosis of  the  skin  about  the  orbit.  Exophthalmos  is  produced  by  the 
congestion  of  the  retrobulbar  veins.  The  fundus  of  the  eye  shows  con- 
gestion of  its  vessels  and  choked  disk.  From  the  peculiar  position 
which  the  motor  nerves  of  the  eyeball  and  the  ophthalmic  branch  of  the 
fifth  hold  to  the  sinus  (lying  within  its  cavity)  they  are  more  or  less  in- 
volved in  the  lesion.  Thus  the  movements  of  the  eye  may  be  crippled 
or  the  eye  rendered  immovable  ^  by  the  pressure  of  the  thrombus  on  these 

^  The  writer  has  seen  both  eyes  perfectly  fixed  in  a  case  of  double  cavernous  thrombus 
without  meningitis. 
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nerves.  The  involvement  of  the  branch  of  the  fifth  may  give  rise  to 
neuralgia.  The  secondary  or  phlebitic  thrombi  are  often  the  source  of 
a  general  septicaemia  by  their  breaking  down  and  thus  diifusing  the 
septic  matter  through  the  system.  j 

Diagnosis. — The  diagnosis  of  thrombus  of  the  sinuses  is  very  dif- 
ficult unless  symptoms  of  impeded  local  circulation  are  present.  In  pri- 
mary or  marantic  thrombosis,  which  is  almost  always  confined  to  the 
longitudinal  sinus,  and  which  occurs  from  exhaustion  and  feebleness  of 
the  heart,  the  symptoms,  especially  in  children,  are  those  of  cerebral  anae- 
mia or  the  "  hydrocephaloid  "  condition.  If,  however,  the  somnolence  and 
stupor  occur  suddenly,  or  if  the  general  enfeeblement  and  heart  weak- 
ness do  not  appear  to  warrant  the  cerebral  symptoms ;  if  the  convul- 
sions involve  a  single  limb  ;  above  all,  if  there  are  repeated  epistaxis  and 
oedema  of  the  side  of  the  head, — one  may  make  a  diagnosis  of  probable 
thrombosis  of  the  longitudinal  sinus.  In  secondary  or  phlebitic  throm- 
bosis the  difficulty  of  diagnosis  is  still  greater,  purulent  meningitis  and 
brain  abscess  giving  rise  to  the  same  general  symptoms  and  having  the 
same  etiology,  and,  moreover,  thrombus  of  the  lateral  sinus  being  most 
frequently  conjoined  with  meningitis.  Here,  again,  a  diagnosis  must 
rest  on  the  symptoms  of  local  venous  congestion,  which  have  been 
already  described.  There  is  in  thrombus  of  the  cavernous  sinus  conges- 
tion of  the  ophthalmic  vein,  causing  oedema  of  the  conjunctiva  and  eye- 
lids, exophthalmos,  and  the  symptom,  conclusive  when  it  occurs,  of 
paralysis  of  the  muscles  moving  the  globe  of  the  eye,  accompanied  with 
neuralgia  in  the  distribution  of  the  first  branch  of  the  fifth.  Plugging 
of  the  lateral  sinus  gives  rise  to  tenderness  and  a?dema  over  the  mastoid 
process,  and  if  the  clot  extends  into  the  internal  jugular,  Avhere  it  may 
be  felt,  the  nature  of  the  affection  is  no  longer  in  doubt. 

Prognosis. — The  prognosis  is  extremely  grave  in  all  cases  of  sinus 
thrombus,  but  should  not  be  entirely  hopeless,  cases  of  recovery  having 
been  recorded  in  which  the  symptoms  left  no  doubt  of  the  existence  of 
thrombosis.  In  marantic  thrombosis  of  the  longitudinal  siuus  the 
chances  for  children  are  greater  than  for  adults.  It  may  be  that  the 
thrombus  is  sometimes  absorbed  or  so  gradually  disintegrated  as  to 
cause  no  injury,  and  recovery,  more  or  less  complete,  results. 

In  septic  thrombosis  the  danger  is  not  so  much  of  a  fatal  interference 
with  tlie  circulation  (if  the  lateral  and  cavernous  sinus  is  plugged  on  one 
side,  a  (compensatory  circulation  is  jiossible)  as  of  septic  poisoning  and  the 
almost  constantly  accompanying  meningitis. 

Treatment. — Except  remedies  for  keeping  up  the  strength  and 
stimulating  the  heart  in  marantic  thrombus,  and  the  use  of  tincture  of 
iron  in  the  secondary  sejitic  condition,  we  can  hardly  speak  of  internal 
medication  in  sinus  thictinbosis.  Surgical  interference  fortunately  pre- 
.sents  more  hope.  Surgical  ]>roj)hylaxis  should  be  invoked  early  in  all 
those  ('onditions  which  lead  to  thrombosis,  such  as  otitis  media,  inflam- 
mation of  the  mastoid  cells,  carbunctle,  etc.,  and  all  accumulations  of 
pus  or  inflammatory  products  should  be  prevented  or  removed. 

In  thrombosis  of  the  lateral  sinus  (and  it  is  the  one  most  frequently 
affected)  the  diseased  ])oint  can  be  readily  reached  by  the  surgeon  and 
the  sej)tic  matter  cleared  away.  This  operation  has  been  frequently 
performed,  and  (jften   with  success. 
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Fig.  38. 


The  diseases  of  the  bloodvessels  of  the  brain  give  rise  to  some  of  the 
most  important  affections  met  with  in  daily  practice.  We  need  only- 
instance  the  various  forms  of  apoplexy,  of  hemiplegia,  or  of  aphasia 
that  have  their  origin  in  the  rupture  or  obstruction  of  vessels.  Further, 
so  much  is  taught  of  the  function  and  structure  of  the  nervous  system 
by  these  diseases  that  they  deserve  detailed  consideration. 

In  approaching  the  subject  from  a  comprehensive  standpoint  it  is 
necessary  first  to  review  briefly  various  facts  of  anatomy,  especially  the 
vascular  supply  of  the  brain.  The  brain  receives  its  supply  of  blood 
through  the  internal  carotid  and  the  vertebral  arteries.  The  internal 
carotids,  it  will  be  remembered,  make  their 
entrance  into  the  cranium  on  either  side  by  a 
sigmoid  course  through  the  carotid  canal  of 
the  temporal  bone.  Immediately  upon  enter- 
ing the  cranial  cavity  each  carotid  gives  off 
two  branches — one  the  anterior  cerebral 
artery,  and  the  other  the  middle  cerebral  or 
Sylvian  artery,  the  last-mentioned  vessel 
appearing  rather  as  a  continuation  of  the 
parent  vessel  (Fig.  38).  The  two  anterior 
cerebrals  approach  each  other  and  are  joined 
together  early  in  their  course  by  a  small 
anastomosing  branch,  the  so-called  anterior 
communicating  artery.  The  vertebral  arteries 
enter  the  cranial  cavity  through  the  occipital 
foramina  on  either  side  of  the  medulla  ob- 
longata. Each  vessel  proceeds  forward  and 
inward  to  the  front  of  the  medulla,  and  the 
two  vessels  become  confluent  with  each  other 
at  the  lower  border  of  the  pons  to  form  a 
new  vessel,  the  basilar  artery. 

The  last-mentioned  vessel,  after  giving 
ofF  a  number  of  branches  presently  to  be 
mentioned,  again  divides  at  the  anterior 
border  of  the  pons  into  the  posterior  cerebral 
arteries.  Each  posterior  cerebral  artery  is 
joined  by  a  slender  anastomosing  vessel,  the 
posterior  communicating  artery,  with  the  in- 
ternal carotid  at  the  point  where  the  latter  gives  off  (or  rather  becomes) 
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Circle  of  Willis,  basilar  and  ver- 
tebral arteries  :  C,  internal  caro- 
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cerebral ;  Sc,  superior  cerebel- 
lar ;  V,  vertebral ;  As,  anterior 
spinal ;  B,  basilar ;  7c,  inferior 
cerebellar  arteries. 
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the  middle  cerebral.  It  will  be  seen  by  consulting  the  figure  that  an 
irregular  polygon  is  formed  by  these  vessels  at  the  base  of  the  brain, 
the  so-called  circle  of  Willis.  It  is  made  up  anteriorly  by  the  anterior 
communicating  artery  and  by  the  anterior  cerebrals,  laterally  by  the 
two  posterior  communicating  arteries,  and  posteriorly  by  the  posterior 
cerebrals. 

In  addition  to  the  posterior  cerebrals,  the  basilar  artery  gives  oif, 
first,  the  superior  cerebellar  arteries ;  secondly,  the  anterior  inferior 
cerebellar  arteries  and  a  number  of  small  branches  on  each  side  dis- 
tributed to  the  pons.  The  posterior  inferior  cerebellar  arteries  are  given 
off,  not  by  the  basilar,  but  by  the  vertebrals.  The  vertebrals  also  give 
olf  the  anterior  and  posterior  spinal  arteries,  with  which,  however,  we 
are  not  at  present  concerned. 

The  formation  of  the  circle  of  Willis  ensures  a  free  and  ready  anas- 
tomosis of  the  bloodvessels  at  the  base — a  fact  of  great  importance,  inas- 
much as  anastomosis  does  not  occur  elsewhere  in  the  bloodvessels  of  the 
brain.  It  is  necessary  to  state,  however,  that  the  anastomosis  of  the 
circle  of  Willis  is  not  always  perfect  or  complete,  inasmuch  as  anomalies 
not  infrequently  occur.  Sometimes  the  posterior  communicating  vessel 
of  one  side  is  absent,  or  one  of  these  vessels  may  be  exceedingly  large 
while  the  other  is  exceedingly  small.  Sometimes,  again,  the  anterior 
communicating  artery  is  absent,  or,  on  the  other  hand,  may  be  repre- 
sented by  two  vessels  instead  of  one.  Rarely  it  is  represented  by  a 
large  communicating  vessel  joining  the  anterior  cerebrals  very  near  their 
origin.  These  facts  are  of  some  importance,  inasmuch  as  these  anom- 
alous vessels  have  occasionally  been  found  to  be  the  seat  of  aneurysmal 
disease. 

The  bloodvessels  of  the  cerebrum  are  conveniently  divided  into  corti- 
cal and  central  arteries.  Inasmuch  as  the  diseases  of  these  several  ves- 
sels give  rise  to  special  symptoms,  it  is  important  that  we  should  review 
the  exact  areas  of  the  cortex  and  other  portions  of  the  brain  supplied  by 
each  vessel. 

The  middle  cerebral,  clinically  and  anatomically  the  most  important, 
ascends  outwardly  in  the  Sylvian  fossa  and  distributes  its  branches  to 
the  island  of  Reil  and  to  the  lateral  surface  of  the  cerebral  hemisphere. 
Near  its  origin  it  gives  oif  a  number  of  fine  central  branches,  which 
enter  the  substance  of  the  brain  through  the  anterior  perforated  space, 
and  supply,  as  we  will  presently  see,  the  cor])us  striatum  and  the  cap- 
sules. The  cortical  branches  consist,  in  addition  to  those  distributed  to 
the  island  of  lieil,  of  the  branch  or  branches  to  the  third  frontal  convolu- 
tion, to  the  ascending  frontal,  to  the  ascending  parietal,  and  to  the  supe- 
rior temporal  convolutions  (see  Fig.  39).  (In  part  the  middle  temporal 
convolution  is  also  supplied  by  this  vessel.)  Tlic  most  anterior  branch  is 
termed  the  inferior  iVontal  artery,  and  it  is  distributed  by  three  or  four 
divisions  to  the  external  ])art  of  the  orbital  surface  and  to  tlie  tliird  frontal 
convolution  of  Broca.  The  second  branch  is  termed  the  ascending  frontal 
artery.  It  is  distributed  to  the  lower  two  thirds  or  three  fourths  of 
the  ascending  frontal  convolution,  as  Avell  as  to  the  adjoining  portion 
of  the  second  frontal  convolution.  Tlie  third  is  termed  the  ascending 
parietal  artery,  and  is  distributed  to  tlu^  ascending  ])arietal  convolution. 
The  fourth  branch  is  termed  the  inferior  parietal  artery,  and  is  (lis- 
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tributed  to  the  superior  and  inferior  parietal  lobules.  At  times  this 
branch  is  fused  with  the  ascending  parietal  artery,  and  then  forms  with 
it  a  common  trunk.     The  great  importance  of  these  branches  from  the 

Fig.  39. 


Showing  the  cortical  distribution  of  the  middle  cerebral  artery. 


standpoint  of  the  clinician  is  at  once  appreciated  when  we  observe  that 
they  embrace  in  their  supply  the  greater  number  of  cortical  centres  the 
function  of  which  has  been  definitely  determined.  These  facts  will  be 
more  particularly  dwelt  upon  in  speaking  of  the  diseases  to  which  these 
vessels  are  liable. 

The  anterior  cerebral  artery  lies  in  the  great  longitudinal  fissure 
between  the  hemispheres,  and,  in  addition  to  a  small  number  of  vessels 

Fig.  40. 


Diagram  showing  the  areas  of  the  lateral  aspect  of  the  hemisphere  supplied  by  the  anterior, 
middle,  and  posterior  cerebral  arteries  respectively. 

r^^^§^  =  area  of  anterior  cerebral ; 

f  '   %  =  area  of  posterior  cerebral ; 

\   ...//^  =  area  of  middle  cerebral. 
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supplying  the  orbital  surface  of  the  frontal  lobe,  it  is  distributed  (see 
Figs.  40  and  41)  to  the  first  and  second  frontal  convolutions  and  the 


Fig.  41. 


Diagram  showing  the  areas  of  the  mesial  aspect  of  the  hemisphere  supplied  by  the  anterior, 
middle,  and  posterior  cerebrals. 

^^^^  =  area  of  anterior  cerebral ; 


^  =  area  of  posterior  cerebral ; 
^  =  area  of  middle  cerebral. 


mesial  surface  of  the  hemisphere  as  far  back  as  the  quadrate  lobule, 
almost  all  of  which  is  included  in  its  supply. 

The  posterior  cerebral  artery  supplies  the  mesial  surfaces  of  the 
occipital  and  temporal  lobes,  as  well  as  the  lateral  surface  of  the 
occipital  lobe  and  the  inferior  portion  of  the  lateral  surface  of  the  tem- 
poral lobe.  Inasmuch  as  branches  from  this  vessel  supply  the  cuneus, 
it  may  also  assume  clinical  importance. 

The  limits  of  the  various  areas  of  vascular  supply  are  shown  in  the 
accompanying  figures. 

The  central  arteries — that  is,  those  which  supply  the  basal  ganglia 
and  capsules — next  merit  consideration.  They  consist,  first,  of  the 
numerous  small  branches  given  off  by  the  middle  cerebral  close  to  its 
origin,  and  which  enter  the  anterior  perforated  space  ;  these  have  already 
been  mentioned.  Secondly,  they  consist  of  vessels  given  oif  by  the  pos- 
terior cerebrals  conjointly  at  their  point  of  origin  from  the  basilar. 
These  enter  the  posterior  perforated  space.  In  addition,  a  small  num- 
ber of  fine  central  nutrient  arteries  arc  given  off  by  the  anterior  cere- 
brals and  anterior  communicating,  and  also  by  the  posterior  cerebral 
arteries  after  they  have  wound  around  the  crura.  The  central  arteries 
given  off  by  the  middle  cerebral  arc  clinically  of  great  im])ortance,  and 
must  be  considered  in  detail.  They  consist,  as  already  stated,  of  a  large 
number  of  minute  vessels  which  are  given  off  from  the  middle  cerebral 
almost  immediately  after  its  origin.  They  enter  the  anterior  jierforated 
space.  They  are  by  virtue  of  their  distribution  separated  into  two 
groups  :  first,  the  internal  striated  arteries,  and  second,  the  external  stri- 
ated arteries.     The  internal  striated  arteries  are  distributed  first  to  the 
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inner  and  middle  segments  of  the  lenticular  nucleus,  then  to  the  inter- 
nal capsule,  and  finally  to  the  caudate  nucleus  and  in  part  to  the  optic 
thalamus.  The  external  striated  arteries,  situated  externally  to  the 
preceding,  supply  the  outer  nucleus  of  the 
lenticular  body,  the  putamen.  Some  of  them 
enter  the  substance  of  the  putamen,  while 
others  ascend  over  its  external  face  between 
it  and  the  external  capsule.  These  external 
striated  arteries  are  in  turn  subdivided  into 
two  groups  :  the  first,  the  lenticulo-striated 
arteries,  which  are  composed  of  the  arte- 
ries which  supply  the  anterior  portions  of 
the  putamen,  the  anterior  portion  of  the 
internal  capsule,  and  the  caudate  nucleus. 
The  second  group,  the  lenticulo-optic  arte- 
ries, are  distributed  to  the  posterior  portion 
of  the  lenticular  nucleus,  to  the  posterior 
portion  of  the  internal  capsule,  and  to  the 
optic  thalamus.  The  distribution  of  these 
arteries  is  shown  in  the  accompanying  figure 
(Fig.  42).  Among  the  vessels  of  the  ante- 
rior group  there  is  usually  found  one  more 
voluminous  than  the  others,  which  passes 
along  the  outer  surface  of  the  external  seg- 
ment of  the  lenticular  nucleus,  then  enters 
the  segment,  perforates  the  anterior  por- 
tion of  the  capsule,  and  finally  ends  in  the 
caudate  nucleus.  This  is  the  branch  which 
Charcot  has  named  the  "  artery  of  cerebral  hemorrhage,"  inasmuch  as 
this  vessel  is  especially  prone  to  be  involved. 

As  already  stated,  the  posterior  cerebral  arteries  give  off  a  number 
of  small  vessels  which  enter  the  posterior  perforated  space.  They  are 
distributed  to  the  optic  thalamus  and  to  the  walls  of  the  third  ventricle. 
In  addition,  the  posterior  cerebrals  give  off  other  vessels  supplying  the 
posterior  portion  of  the  optic  thalamus,  termed  respectively  the  postero- 
internal optic  artery  and  the  postero-external  optic  artery. 

The  regions  most  frequently  involved  in  cerebral  hemorrhage  are  the 
basal  ganglia  and  capsules.  In  order  that  the  symptoms  presented  in  a 
given  case  of  hemiplegia  should  be  clearly  understood,  it  is  necessary  to 
review  briefly  so  much  of  the  anatomical  relation  of  these  structures  to 
each  other  as  is  of  clinical  value.  Fig.  43  represents  a  horizontal  sec- 
tion of  the  brain.  Immediately  beneath  the  cortex  of  the  island  of 
Reil  is  found  a  secondary  layer  of  gray  matter  named  the  claustrum. 
Immediately  subjacent  to  the  claustrum,  and  separating  it  from  the  len- 
ticular nucleus,  is  a  layer  of  white  matter  termed  the  external  capsule. 
The  lenticular  nucleus  is  seen  as  a  lens-shaped  mass  consisting  of  three 
segments,  the  outer  of  which  is  known  as  the  putamen,  the  middle  and 
inner  one  constituting  the  globus  pallidus.  Immediately  within  the 
lenticular  nucleus  is  seen  a  layer  of  white  matter  having  the  shape  of  an 
obtuse  letter  V.  Anteriorly  it  separates  the  lenticular  nucleus  from  the 
caudate  nucleus  and  posteriorly  from  the  optic  thalamus.     It  is  espe- 


Diagram  of  the  distribution  of  the 
central  arteries  to  the  basal  ganglia 
and  ca^jsules :  C,  caudate  nucleus ; 
L,  lenticular  nucleus;  OT,  optic 
thalamus;  LS,  lenticulo-striated  ar- 
teries ;  LO,  lenticulo-optic  arteries ; 
a,  central-branches  from  the  ante- 
rior cerebral ;  o,  central  branches 
from  the  posterior  cerebral  (optic 
arteries). 


358  DISEASES  OF  THE  BLOODVESSELS   OF  THE  BRAIN. 

cially  this  V-shaped  tract  of  white  matter  which  is  of  importance  in 
studying  the  symptomatology  of  cerebral  hemorrhage.  It  therefore 
merits  detailed  description.  The  anterior  arm  of  the  V  is  termed  the 
anterior  limb  of  the  capsule  (see  Fig.  44),  while  the  posterior  arm  is 
termed  the  posterior  limb.  The  portion  by  which  the  two  limbs  are 
joined  is  termed  the  knee  of  the  capsule.  The  anterior  limb  is  largely 
made  up  of  fibres  passing  downward  from  the  frontal  lobe.     A  small 

-Fig.  43. 


Horizontal  section  of  the  brain,  showing  basal  ganglia  and  internal  and  external  capsules :  C, 
caudate  nucleus;  JL,  lenticular  nucleus;  0,  optic  thalamus;  /,  internal  capsule;  £,  external 
capsule. 


area,  however,  immediately  in  advance  of  the  knee  appears  to  convey 
fibres,  lesion  of  which  on  the  left  side  will  give  rise  to  motor  aphasia. 
The  knee  of  the  capsule  and  the  anterior  two  thirds  of  the  posterior 
limb  contain  fibres  which  ])ass  downward  from  tlie  motor  area  of  the 
cortex  ;  the  fibres  in  the  knee  arc  esjK'cially  related  to  the  movements 
of  the  fiico,  tongue,  and  of  mastication,  whik^  the  fibres  of  tlie  anterior 
two  thirds  of  tlie  posterior  limb  are  concerned  in  the  movements  esjie- 
cially,  of  the  arm  and  leg  and  also  of  the  trunk.     They  constitute  those 


DISEASES  OF  THE  BLOODVESSELS  OF  THE  BRAIN. 
Fig.  44. 


359 


Diagram  of  the  internal  capsule  (see  text). 


fibres  which  in  the  medulla  and  cord  become  the  anterior  pyramids  and 
lateral  columns.     The  posterior  third  of  the  posterior  limb  contains 


Fig.  45, 


Diagram  illustrating  secondary  degeneration  following  a  lesion  of  the  internal  capsule  (adapted 

from  Edinger). 
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Fig.  46. 


Diagram  showing  secondary  degeneration  through  the  cms  and  anterior  pyramid  of  one  side 

(adapted  from  Edinger). 

fibres  which  pass  upward  to  the  sensory  areas  of  the  cortex  ;  lesions  of 
this  tract  give  rise  to  anaesthesia  of  the  opposite  side  of  the  body. 

Fig.  47. 


Diagram  showing  the  tracts  of  degeneration  in  tlio  cervical  cord  secondary  to  lesion  of  the  inter- 
nal capsule  (see  textj. 

The  various  motor  fibres  of  the  cortex  descend  in  this  narrow  tract, 
the  internal   capsule,  pass  between  the  caudate  nucleus  and  the  optic 
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thalamus  on  the  one  hand  and  the  lenticular  nucleus  on  the  other,  then 
downward  through  the  pes  of  the  crus,  the  pons,  the  anterior  pyramids 
of  the  medulla,  where  they  decussate  with  the  fil)res  of  the  opposite  side, 
and  then  pass  downward  through  the  cord  as  the  so-called  pyramidal  or 
lateral  tracts.  In  the  cord  these  fibres  come  into  relation,  though  not 
into  continuity,  with  the  large  multipolar  cells  of  the  anterior  cornua  of 
the  gray  matter.  These  multipolar  cells  in  turn  give  off  the  motor 
fibres  passing  to  the  muscles.  Our  knowledge  of  the  course  of  the 
motor  tract  is  almost  exclusively  the  result  of  clinical  and  pathological 
observation,  inasmuch  as  a  lesion  of  the  tract  at  any  point  causes  de- 
generation of  the  fibres  below  that  point.  In  Fig.  44,  for  instance,  we 
have  a  diagram  showing  the  course  of  the  degeneration  through  the 
capsule,  pons,  medulla,  and  cord  ;  in  Fig.  45  is  shown  the  course  of 
such  a  degeneration  through  the  pyramids.  In  Fig.  46  we  have  a 
diagram  illustrating  the  areas  in  which  such  a  degenerative  tract  is  found 
upon  cross-section  of  the  cord — namely,  in  the  pyramidal  tract  or 
lateral  column  of  the  opposite  side,  and,  in  the  cervical  cord,  in  the 
antero-median  column  or  column  of  Turck  on  the  same  side.  It  is 
evident  that  lesions  of  the  knee  and  anterior  two  thirds  of  the  posterior 
limb  of  the  capsule  alone  are  followed  by  descending  degeneration. 

Cerebral  Hemorrhage. 

Etiology. — Predisposing  Causes. — The  causes  of  cerebral  hemor- 
rhage naturally  group  themselves  into  predisposing  and  exciting. 
Among  the  predisposing  we  have,  first,  disease  of  the  bloodvessels,  and 
as  still  earlier  causes  the  various  conditions  which  predispose  to  such 
disease.  Atheroma  of  the  bloodvessels  of  the  brain  is  a  very  common 
affection,  and  yet  atheroma  must  be  looked  upon  as  rather  infrequently 
related  to  cerebral  hemorrhage.  In  by  far  the  greater  number  of  cases 
there  are  present  minute  dilatations  known  as  miliary  aneurysms. 
These  are  found  sometimes  in  considerable  numbers  in  the  various 
nutrient  arteries  which  enter  the  perforated  spaces,  especially  those 
which  enter  the  anterior  perforated  spaces.  The  changes  in  the  vessel 
walls  upon  which  the  formation  of  these  minute  aneurysms  depend  will 
be  considered  in  the  section  on  Pathological  Anatomy  (p.  370) ;  suffice 
it  to  say  here  that  these  aneurysms  present  areas  in  which  the  resist- 
ance of  the  vessels  to  changes  in  the  blood  pressure  is  much  diminished. 

Closely  related  in  importance  are  the  various  causes  of  degeneration 
in  the  vessel  walls.  The  relation  between  gout,  for  instance,  and  dis- 
ease of  the  bloodvessels  is  well  known,  and  gout  in  this  sense  distinctly 
predisposes  to  cerebral  hemorrhage.  This  is  likewise  true  of  Bright's 
disease,  especially  granular  degeneration  of  the  kidney,  in  which  vas- 
cular changes  are  more  or  less  marked.  In  conformity  with  this  fact, 
clinical  experience  shows  that  renal  disease  is  a  predisposing  factor  to 
cerebral  hemorrhage.  Disease  of  the  kidneys  is  found  in  about  one 
third  of  the  cases  of  cerebral  hemorrhage.  Chronic  alcoholism  is  also 
an  important  factor  in  the  etiology  of  apoplexy,  leading,  as  it  does 
sooner  or  later,  to  arterial  and  renal  changes.  Among  the  rarer  and 
special  causes  of  arterial  degeneration  and  of  subsequent  hemorrhage  we 
should  mention  chronic  lead-poisoning.     Syphilis  of  the  vessels  should 
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be  also  considered.  It  is  doubtless  in  a  limited  number  of  cases  a  factor 
in  cerebral  hemorrhage,  but  in  by  far  the  larger  number  of  syphilitic 
hemiplegias  the  lesion  is  one  of  thrombosis  and  not  of  rupture.  In  a 
verv  small  proportion  of  cases  a  disease  of  the  blood  Avhich  leads  to 
hemorrhage  or  extravasation  is  the  important  factor.  More  or  less  ex- 
tensive bleedings  are  not  infrequent  in  purpura  hsemorrhagica,  leucsemia, 
and  pernicious  anemia.  In  a  case  of  purpura  hsemorrhagica  recently 
observed  by  the  writer  the  symptoms  were  those  of  an  ingravescent 
apoplexy,  whilst  the  autopsy  revealed  extensive  extravasations  of  blood 
into  the  meninges. 

As  might  be  expected  from  the  remarks  already  made  as  to  the  rela- 
tion between  vascular  degeneration  and  apoplexy,  heredity  constitutes  a 
predisposing  factor.  Not  infrequently  we  elicit  a  history  of  apoplexy  in 
the  ancestors — sometimes,  indeed,  for  several  generations.  At  other 
times  the  family  tendency  to  cerebral  hemorrhage  is  shown  by  its  attack- 
ing several  members  of  the  same  generation.  Frequently  too,  if  a 
history  of  apoplexy  be  absent,  a  history  of  hereditary  gout  may  be 
elicited — a  factor  of  almost  equal  significance. 

Among  predisposing  causes  we  should  also  mention  sex.  More  men 
than  women  suffer  from  apoplexy,  and  doubtless  for  the  reason  that 
men  as  a  class  are  less  temperate,  and  are  in  other  ways  exposed  to  in- 
fluences which  bring  about  arterial  degeneration.  Considerably  more 
than  half  of  all  the  cases  of  cerebral  hemorrhage  occur  in  men. 

Age  is  also  an  important  factor.  Leaving  out  of  account  the  cere- 
bral hemorrhages  occurring  in  the  newborn  or  in  early  infancy,  the 
disease  is  very  rare  in  childhood,  youth,'  and  early  adult  life.  By  far 
the  larger  number  of  cases  occur  after  forty  and  forty-five  years  of  age, 
and  it  is  particularly  from  the  middle  period  of  life  up  to  about  sixty 
years  of  age  that  apoplexies  are  most  frequent.  That  they  occur  at 
other  periods  of  life  is  of  course  well  known.  When,  however,  an  apo- 
plexy occurs  distinctly  before  the  usual  period — for  example,  at  thirty 
or  thirty-five — special  causes  exist,  and  they  are  to  be  sought  for  partic- 
ularly in  a  history  of  syphilis  or  of  some  other  pre-existing  disease 
which  has  been  attended  by  rapid  and  early  vascular  degeneration.  In 
the  absence  of  such  causes  a  marked  predisposition  may  sometimes  be 
inferred  from  the  family  history.  Among  less  important  and  less  signif- 
icant factors  may  be  mentioned  season  and  climate.  It  is  a  remarkable 
fact  that  more  apoplexies  occur  during  the  winter  months  than  in  the 
summer,  and  also  that  more  apoplexies  occur  in  northern  than  in  south- 
ern climates.  It  is  interesting  also  to  note  that  apoplexies  occur  more 
frequently  at  certain  times  of  the  day;  thus  the  larger  number  of 
cases  occur  in  the  early  morning,  while  the  next  most  favorable 
period  of  the  twenty-four  hours  is  the  night.  Out  of  47  cases  collected 
by  Dana,^  13  occurred  during  sleep  or  sleeping  hours.  The  least  favor- 
able time  is  the  evening  after  five  o'clock. 

Excithuj  CauHea. — The  immediate  causes  of  cerebral  hemorrhage  are 

'  An  interesting  case  is  reporteil  l)y  C.  Randoph  (Bril.  Med.  Joiirn.,  1896,  i.  785)  of 
extensive  cerebral  hemorrhage  involving  tlie  right  lemiioro-sphenoidal  lobe  in  a  lad  of, 
sixteen.  It  is  safe  to  assume,  however,  that  in  such  cases  a  special  cause  of  vascular 
degeneration  must  have  been  iiresent. 

*Dana:  iVew  York  Med.  Record,  1895,  xlvii.  225. 
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not  clearly  understood.  Unusual  muscular  exertion  is  often  assigned  as 
an  exciting  cause.  It  is  true  that  cerebral  hemorrhage  occasionally 
occurs  during  some  violent  muscular  exertion,  such  as  lifting  a  heavy 
weight,  straining  at  stool,  or  during  unusual  exertions  in  coitus.  It 
must  be  admitted,  however,  that  in  by  far  the  larger  number  of  patients 
no  such  history  is  present.  It  is  not  infrequently  stated  by  the 
members  of  the  family  or  the  patient  himself  that  he  was  quietly  seated 
or  perhaps  walking  quietly  when  the  attack  occurred.  Sometimes  the 
attack  comes  on  after  eating  a  full  jneal.  The  occasional  concomitance 
of  a  heavy  intoxication  and  an  apoplexy  should  also  be  borne  in  mind. 

Symptoms. — The  symptoms  must  be  divided  into  those  occurring  at 
the  time  of  the  attack,  some  of  which  are  transient,  and  those  which 
persist  subsequently.  The  first  group  of  symptoms  are  those  commonly 
pertaining  to  the  condition  known  as  apoplexy.  It  is,  however,  import- 
ant to  state  here  that  the  term  "  apoplexy  "  is  properly  used  in  a  less 
restricted  sense,  and  applies  not  only  to  the  sudden  loss  of  consciousness 
and  paralysis  resulting  from  hemorrhage,  but  to  the  same  symptoms 
resulting  from  any  other  cause — e.  g.  embolism,  serous  effusion,  etc. — 
and,  inasmuch  as  it  is  frequently  impossible  to  differentiate  the  various 
causes  of  an  apoplectic  attack  at  the  time  of  its  occurrence,  the 
symptoms  about  to  be  described  apply  in  a  measure  to  apoplexy  in 
general, 

A  prodromal  period  is  said  now  and  then  to  occur.  It  is  doubtful, 
however,  whether  the  symptoms  are  not  actually  due  to  the  beginning 
of  the  lesion  itself.  The  patient  complains  of  headache,  of  dizziness, 
of  fulness  in  the  head,  or  of  numbness  and  creeping  sen.sations  in  an 
arm  or  a  leg ;  or  a  slight  weakness  in  one  limb  may  be  the  first  thing 
noted.  Most  frequently,  however,  such  prodromal  symptoms  are  not 
noted,  and  the  attack  comes  on  without  any  warning  whatever.  Indeed, 
it  frequently,  occurs  while  the  patient  is  asleep,  and  his  condition  may 
not  be  discovered  until  the  next  morning.  At  other  times  it  occurs 
while  the  patient  is  at  work  or  attending  to  his  routine  affairs.  When 
occurring  daring  the  waking  period  unconsciousness  more  or  less  marked 
and  frequently  amounting  to  coma  is  present.  Even  in  comparatively 
slight  attacks  of  hemorrhage  this  is  apt  to  be  the  case ;  occasionally, 
however,  mental  confusion  or  dulness  may  be  the  only  symptom  of 
mental  impairment.  In  such  cases  difficulty  of  speech  and  weakness  of 
the  arm  and  leg  of  one  side,  coming  on  suddenly,  form  the  prominent 
features  of  the  attack.  Usually,  however,  the  unconsciousness  is  so  pro- 
found that  it  is  impossible  to  rouse  the  patient.  Slight  or  gradual  loss 
of  consciousness  not  infrequently  occurs  in  slowly  progressive  cerebral 
hemorrhage  ;  that  is,  in  the  so-called  ingravescent  form.^  On  the  other 
hand,  in  cases  whereby  the  rupture  of  a  relatively  large  vessel,  a  large 
outpouring  of  blood,  suddenly  takes  place,  consciousness  is  comj)letely  or 
almost  completely  lost  from  the  outset. 

The  breathing  of  the  patient  is,  as  a  rule,  very  slow  and  labored. 
The  lips  and  cheek  of  the  paralyzed  side  may  move  passively  in  and 
out  with  each  respiration.     Frothy  saliva  may  make  its  appearance  on 

^  As  Moyer  points  ont  {Med.  Fortnightly,  St.  Louis,  1895,  vii.  65),  the  hemorrhage  may 
be  so  gradual  in  the  ingravescent  form  that  its  nature  may  not  at  first  be  recognized,  and 
the  symptoms  may  even  suggest  a  rapidly  developing  gumma. 
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the  paralyzed  side  of  the  mouth.  Very  frequently,  when  coma  is  pro- 
found, the  respiration  is  stertorous,  and  in  fatal  cases,  due  to  an  accumu- 
lation of  frothy  mucus  in  the  pharynx  and  trachea^  it  may  become  rat- 
tling and  gurgling.  In  other  cases,  again,  more  especially  those  in  which 
the  hemorrhage  occurs  in  the  neighborhood  of  the  fourth  ventricle  or  in 
which  blood  has  passed  down  from  the  third  ventricle  into  the  fourth,  it 
assumes  the  peculiar  rhythm  which  is  described  as  Cheyne-Stokes  respi- 
ration ;  that  is,  periods  in  which  the  respiration  is  very  slow  and  long 
drawn  alternate  with  other  periods  in  which  the  respiration  is  short  and 
shallow.     It  is  necessarily  a  symptom  of  ill  omen. 

The  pulse  is  frequently  slow  and  full,  sometimes  hard  and  tense.  In 
other  cases,  again,  and  especially  in  those  which  terminate  fatally,  the 
pulse  is  weak  and  rapid  or  soon  becomes  so.  The  face  is  often  flushed 
and  the  veins  of  the  neck  are  distended.  At  other  times,  however,  the 
face  is  pale ;  sometimes,  though  rarely,  the  pallor  is  extreme.  The  skin, 
as  a  rule,  is  wet  with  a  profuse  perspiration. 

The  apoplectic  attack  may  in  slight  cases  be  unaccompanied  by  any 
change  of  temperature.  Most  frequently,  however,  a  distinct  fall  of 
temperature  can  be  noted  at  first,  though  this  in  a  few  hours  gives  way 
to  a  rise  of  temperature.  The  fall  may  be  one  or  two  degrees  below 
normal ;  rarely  it  is  greater  and  persists  until  death.  The  rise  of  tem- 
perature is  very  variable ;  it  may  be  slight  and  transient  or  very  high 
and  persistent.  Obviously,  the  course  of  the  temperature  depends  upon 
the  size  and  location  of  the  lesion.  If  the  initial  shock  has  been  very 
great,  the  fall  may  be  correspondingly  marked,  and  if  the  bleeding  occur 
in  certain  situations — for  example,  the  pons — the  temperature  may  be 
very  high.  Dana '  points  out  that  the  rise  of  temperature  is  higher 
upon  the  paralyzed  side  by  about  one  degree. 

The  sphincters  are,  as  a  rule,  found  relaxed.  The  bowels  and  bladder 
may  be  spontaneously  evacuated  into  the  bed.  In  cases  in  which  loss  of 
consciousness  is  not  pronounced  the  sphincters  may  be  intact.  The  re- 
flexes in  severe  cases  are  lost,  both  deep  and  superficial ;  no  response  is 
obtained  from  the  conjunctiva;  the  knee  jerks  are  absent.  Exception- 
ally in  mild  cases  they  may  be  preserved  in  variable  degrees.  In  such 
cases  the  loss  of  power  in  the  arm  and  leg  of  one  side  may  be  recognized 
by  the  flail-like  manner  in  which  the  limb  falls  back  after  it  has  been 
raised  or  extended.  Comi)lete  relaxation  is  present.  On  the  non-par- 
alvzed  side  the  arm  or  leg  falls  less  readily,  and  more  like  the  limb  of  a 
person  asleep ;  flail-like  relaxation  is  wanting.  This  diflerence  be- 
tween the  two  sides  is  often  striking.  Further,  if  the  patient's  body  or 
limbs  be  pricked  with  a  needle,  he  may  react  in  such  a  way  as  to  readily 
indicate  that  one  or  the  other  side  is  paralyzed.  If  he  be  profoundly 
unconscious,  however,  no  reaction  will  take  place.  Sometimes  also,  in 
this  Avav,  a  sensory  loss  can  be  determined  u])on  the  paralyzed  side, 
Avhich  loss  is  absent  upon  the  sound  side.  Attempts  at  rousing  tlie 
])aticnt  are  unsuccessful,  save  in  a  limited  number  of  cases  in  which  the 
ini])airment  of  consciousness  is  not  })rolbun(l  or  is  of  short  duration. 
The  patient  may  or  may  not  be  able  to  swallow. 

Ordinarily,  when  the  loss  of  consciousness  is  profound  no  movement 
is  made,  but  in  cases  where  the  loss  of  consciousness  is  incomplete  the 
*  Trans.  Association  of  American  Physicians,  1894. 
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patient  may  make  for  a  time  more  or  less  active  movements  with  the 
non-paralyzed  limbs  in  vain  attempts  to  rise  to  his  feet  or  to  change  his 
position.  Rarely  the  attack  is  ushered  in  by  a  convulsion  affecting  the 
side  which  is  subsequently  paralyzed.  More  rarely  still  a  general  con- 
vulsion occurs. 

An  examination  also  reveals,  in  the  larger  number  of  cases,  that  the 
side  of  the  face  corresponding  to  that  on  which  the  arm  and  leg  are  par- 
alyzed droops  and  is  flattened,  and  that  the  mouth  is  distinctly  drawn 
over  toward  the  sound  side.  If  the  patient  be  sufficiently  conscious  to 
be  able  to  protrude  the  tongue,  it  is  not  infrequently  found  that  the 
tongue  deviates  toward  the  paralyzed  side,  due  to  the  unopposed  action 

Fig.  48. 


Diagram  illustrating  the  mechanism  of  conjugate  deviation. 

of  the  genio-glossal  muscle  of  that  side.  When  we  turn  our  attention 
to  the  eyes,  we  almost  always  find  that  the  pupils  are  equal  and  that 
they  present  no  abnormality  of  size — that  is,  are  neither  contracted  nor 
■dilated.  It  is  further  found  that  they  do  not  react  to  light.  Where 
unconsciousness  is  less  profound,  however,  the  reaction  to  light  may  be 
preserved,  and  in  exceptional  cases,  depending  upon  the  locality  of  the 
hemorrhage,  the  pupils  may  be  unequal.  Frequently  a  very  striking 
symptom  is  present.  It  is  seen  at  once,  for  instance,  that  both  eyes  are 
directed  conjointly  to  one  or  the  other  side,  generally  toward  the  unpara- 
lyzed  side.  The  symptom  is  termed  conjugate  deviation,  and  is  accom- 
panied by  a  rotation  of  the  head  in  the  same  direction.     It  happens  that 
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at  times  the  eyes  deviate  toward  the  side  that  is  paralyzed.  In  such  in- 
stances more  or  less  spasm  of  the  affected  external  and  internal  recti 
muscles  is  present,  and  is  not  infrequently  accompanied  by  some  evi- 
dence of  spasm  or  contraction  in  the  paralyzed  arm  or  leg.  Spasm 
being  excluded  and  the  phenomenon  being  clearly  established  as  para- 
Ivtic,  it  is  evident  that  the  deviation,  while  away  from  the  paralyzed 
side,  is  tow^ard  the  side  of  the  lesion  in  the  brain.  This  statement,  while 
perfectly  correct,  applies  only  to  apoplexies  in  which  the  lesion  is  situ- 
ated in  the  capsules  or  at  least  at  a  point  above  the  pons.  Inasmuch  as 
the  hemorrhage  is  most  frequently  in  the  capsules,  the  condition  described 
is  that  which  commonly  obtains.  If,  however,  the  lesion  is  in  the  pons, 
the  statement  must  be  reversed.  A  pontine  lesion  involving  the  nucleus 
of  the  sixth  nerve  will  produce  conjugate  deviation  toward  the  paralyzed 
side  and  away  from  the  lesion.  A  glance  at  the  accompanying  diagram 
(Fig.  48)  will  make  this  fact  clear.  The  nucleus  of  the  sixth  nerve  acts 
conjointly  with  the  nucleus  of  the  oculo-motor  nerve  of  the  opposite 
side.  Consequently,  a  lesion  of  the  pons  involving  the  nucleus  of  the 
sixth  nerve  causes  a  hemiplegia  of  the  opposite  side  of  the  body,  and 
also  a  deviation  of  both  eyes  toward  this  paralyzed  side. 

In  fatal  cases  unconsciousness  persists  until  death,  or  it  may  be  that 
after  an  interval  of  more  or  less  complete  recovery  of  consciousness  it 
is  again  suddenly  lost,  and  continues  so  until  the  end.  Recovery  from 
the  apoplectic  attack  is  gradual,  and  is  manifested  by  efforts  on  the  part 
of  the  patient  to  move  and  speak.  Little  by  little  consciousness  returns. 
The  full  extent  of  the  paralysis  can  then  be  determined.  If  special 
symptoms,  such  as  aphasia,  are  present,  they  are  now  very  evident. 
Difficulty  of  articulation  is  generally  striking.  Frequently  headache  is 
complained  of  and  the  patient  may  be  somewhat  confused  or  delirious. 
Difficulty  in  swallowing  may  persist  for  a  little  while,  but  sooner  or  later 
disappears.  Control  over  the  sphincters  is  also  generally  re-established. 
Along  with  the  return  of  consciousness  it  is  generally  noted  that  the 
tendon  reflexes  can  again  be  elicited.  The  duration  of  the  apoplectic 
attack  is  very  variable.  The  patient  may  be  unconscious  for  a  very 
short  period  or  may  be  so  for  many  hours.  Persistence  of  unconscious- 
ness is  of  course  of  evil  augury. 

The  apoplectic  attack  itself  having  been  safely  passed,  a  change  in 
the  symptoms  will  be  noted  from  day  to  day  in  the  majority  of  cases. 
This  is  especially  true  of  the  paralysis.  Some  return  of  the  movement, 
though  very  slight  at  times,  can  generally  be  noted  from  day  to  day,  and 
there  are  indeed  some  cases  in  whicli  the  paralysis  in  the  course  of  time 
entirely  disappears.  Tliesc  are  instances  in  whicli  the  amount  of  blood 
poured  out  was  probably  small,  in  Avhich  the  fibres  of  tlic  internal  caj)- 
sule  were  not  seriously  ruptured,  and  in  which  tlie  paralysis  was  mainly 
due  to  the  pressure  of  a  clot  subsequently  absorbed.  In  other  cases — 
and  indeed  in  the  larger  number — while  some  improvement  occurs,  this 
is  comparatively  small  and  a  more  or  less  marked  residual  jiaralysis  per- 
sists. Just  how  much  recovery  will  occur  in  a  given  case  it  is  im])ossi- 
ble  to  say.  However,  in  favorable  cases  decided  improvement  is  noted 
at  the  end  of  ten  days  or  two  weeks.  At  this  i)eriod  it  is  of  advantage 
to  study  the  knee  jerks,  comparing  the  two  sides,  and,  if  it  be  found 
that  the  knee  jerk  of  the  affected  side  is  not  exaggerated  or  but  slightly 
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so,  it  is  fair  to  infer  that  degenerative  changes  are  not  taking  place  in 
the  motor  tract,  and  that  the  final  recovery  from  the  attack  will  be  very- 
marked.  If,  on  the  other  hand,  the  knee  jerk  upon  the  paralyzed  side  is 
much  more  marked  than  its  fellow,  a  pronounced  lesion  of  the  fibres  of 
the  pyramidal  tract,  together  with  an  oncoming  secondary  degeneration, 
may  be  inferred  as  probable.  As  a  rule,  the  recovery  of  power  is  far 
more  marked  in  the  leg  than  the  arm,  though  this  rule  is  not  constant. 
If  sensory  losses  have  been  observed  early  in  the  case,  they  are  found  to 
have  disappeared.  If  persistent  hemiansesthesia  is  noted,  a  lesion  of  the 
posterior  third  of  the  posterior  limb  of  the  capsules  is  to  be  inferred. 

As  week  follows  week,  the  symptoms  gradually  assume  a  permanent 
and  residual  character,  and  we  have  present  the  condition  so  familiar 
under  the  term  "  chronic  hemiplegia."  The  exaggeration  of  the  knee 
jerk  on  the  paralyzed  side  becomes  more  pronounced,  and  an  ankle 
clonus  also  frequently  makes  its  appearance.  The  tendon  reactions 
indeed  become  at  times  excessively  marked.  Farther  on,  grasping 
the  paralyzed  leg  or  arm  and  attempting  passive  movement,  we  discover 
that  a  new  symptom  has  made  its  appearance — namely,  rigidity.  If  we 
attempt  to  flex  the  leg,  for  instance,  we  find  that  we  can  only  do  so  after 
overcoming  a  certain  amount  of  muscular  resistance.  Again,  it  is  noted 
that  the  paralyzed  limbs  tend  to  assume  certain  positions.  Thus  the  leg 
when  left  to  itself  assumes  the  position  of  extension,  while  the  foot 
becomes  extended  upon  the  leg.  Sometimes  the  degree  of  extension  is 
extreme.  When  asked  to  flex  the  leg,  the  patient  can  only  do  so  with 
considerable  eff'ort;  sometimes  he  cannot  flex  it  at  all.  Exaggeration 
of  the  knee  jerk  and  ankle  clonus  is  under  such  circumstances  generally 
very  marked.  When  we  turn  our  attention  to  the  arm,  we  notice  that 
it  presents  similar  phenomena.  Voluntary  movements  at  the  shoulder 
and  elbow,  which  had  perhaps  been  slightly  regained  during  the  con- 
valescence from  the  apoplectic  attack,  are  again  diminished.  The  arm 
is  held  to  the  side  somewhat  adducted,  the  forearm  is  flexed  midway 
upon  the  arm,  the  wrist  is  slightly  flexed,  and  the  fingers  are  generally 
markedly  flexed.  Considerable  variation  exists  as  to  the  detailed  posi- 
tion assumed.  If  we  test  the  elbow  jerk,  the  biceps  jerk,  or  attempt  to 
test  the  tendon  reaction  of  the  wrist,  it  is  found  that  they  are  all  exag- 
gerated, frequently  to  a  marked  degree.  Occasionally,  in  slight  cases 
especially,  the  rigidity  may  be  very  slight,  while  the  position  assumed 
may  only  slightly  approximate  that  described.  This  is  true  of  the  leg 
as  well  as  of  the  arm.  On  the  other  hand,  the  symptoms  of  secondary 
contracture,  as  they  are  termed,  may  become  very  marked.  So  great 
may  be  the  contracture  of  the  arm,  for  instance,  that  the  physician  will 
be  able  to  extend  it  only  after  considerable  muscular  effort.  The  fin- 
gers, again,  may  be  so  contracted  that  the  nails  may  burrow  into  the 
pialm.  The  gait  in  such  a  case  is  characteristic.  The  shoulder  on  the 
affected  side  is  slightly  raised  as  compared  with  its  fellow.  The  extended 
leg  is  thrown  far  out  from  the  body — that  is,  strongly  abducted — and 
brought  to  the  ground  again  and  toward  the  median  line  with  a  rotating 
movement  of  the  trunk.  As  a  rule,  the  toe  or  the  sole  of  the  foot  is 
scraped  or  dragged  along  the  ground,  while  the  head  and  arm  are  held 
in  the  position  of  semiflexion  already  described. 

The  face  also  presents  some  changes.     The  upper  half  remains,  of 
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course,  as  before,  never  having  been  involved.  Rarely,  however,  a  very- 
slight  smoothing  of  the  brow  and  drooping  of  the  eye  may  be  noted. 
The  paralysis  of  the  lower  half  of  the  face  becomes  in  the  majority  of 
cases  much  less  marked ;  however,  if  the  patient  be  asked  to  show  his 
teeth,  as  in  the  act  of  grinning,  it  will  be  found  that  the  paralyzed  side 
responds  imperfectly  and  the  mouth  is  drawn  to  the  sound  side.  It  is 
interesting  in  this  connection  to  state  that  should  the  patient  be  induced 
to  smile  or  to  laugh,  the  paralyzed  side  will  respond  as  well,  or  almost 
as  well,  as  the  sound  side,  and  the  mouth  will  be  quite  even.  The  ex- 
planation of  this  strange  fact  is  doubtless  to  be  sought  for  in  the  differ- 
ence of  voluntary  and  automatic  innervation  of  muscles  habitually  used 
together. 

A  number  of  facts  regarding  muscle  involvement  should  be  especially 
noted  in  hemiplegia.  Even  in  the  most  marked  cases  certain  muscles 
invariably  escape.  Thus  the  frontalis,  the  corrugator  supercilii,  and 
the  orbicularis  palpebrarum  have  their  innervation  never  affected,  or 
practically  never.  The  slight  smoothing  of  the  brow  and  drooping  of  the 
eye  mentioned  above  are  rarely  noted,  and  are  then  barely  appreciable. 
None  of  the  muscles  of  the  neck  or  trunk  are  ever  involved.  It  appears 
that  the  truncal  and  certain  other  muscles  are  thoroughly  innervated  by 
both  sides  of  the  brain,  and  are  never  paralyzed  except  by  such  rare 
lesions  as  destroy  corresponding  centres  or  tracts  on  both  sides  of  the 
brain.  It  may  be  stated  as  a  general  principle  that  the  more  distant 
the  muscle  from  the  trunk  and  the  less  associated  its  action  with  its 
fellow  of  the  opposite  side  the  more  completely  is  it  paralyzed.  For 
instance,  the  shoulder  and  thigh  muscles  are  less  involved  than  the 
muscles  of  the  forearm  and  hand  or  the  leg  and  foot.  It  is  almost 
unnecessary  to  state  that  the  degree  of  the  paralysis  varies  greatly. 

If  ansesthesia,  first  noted  during  or  shortly  after  the  apoplectic 
seizure,  persist,  such  anaesthesia  is  permanent  and  due  to  destruction 
of  the  posterior  third  of  the  posterior  limb  of  the  capsule.  Hemianses- 
thesia  is,  however,  an  exceptional  occurrence.  Hemianopsia  is  occa- 
sionally noted  as  an  accompaniment  of  or  without  hemiansesthesia,  the 
blind  halves  of  the  retina  being  on  the  same  side  as  the  paralysis.  It  is 
found  more  frequently  in  the  early  or  apoplectic  })eriod  than  one  would 
suppose,  but  it  generally  soon  disappears.  Conjugate  deviation  also  does 
not  persist.     Visceral  complications  are  practically  absent. 

As  might  be  expected,  the  detailed  symptoms  of  a  hemiplegia  vary 
with  the  position  of  the  lesion  in  the  internal  capsule.  Thus,  if  the 
lesion  is  small  and  far  forward,  a  little  beyond  the  knee  and  on  the  left 
side  of  the  brain,  there  may  be  present  marked  motor  aphasia,  while  the 
hemiplegic  ])]i('iiomena  may  be  comparatively  slight.  Again,  if  the 
lesion  be  a  little  back  of  the  knee,  jxiralysis  may  be  markedly  accentu- 
ated in  the  arm,  while  the  leg  may  be  comparatively  unaffected.  Such 
a  case  we  speak  of  as  the  "arm  type"  of  hcmi])lcgia.  If,  on  tlie  other 
hand,  the  lesion  be  a  little  farther  back,  it  will  involve  mainly  the 
fibres  going  to  the  leg,  and  also  the  sensory  tract,  and  ])aralysis  becomes 
most  marked  in  the  leg,  while  the  arm  is  c()m))aratively  uninvolved. 
Due  to  tlie  involvement  of  the  sensory  tract,  hemiamesthesia  niay  be  ])rcs- 
cnt,  and  such  a  case  is  spoken  of  as  the  "  leg  sensory  tv])e."  Finally, 
the  lesion  may  occur  in  the  posterior  third  of  the  posterior  limb  of  the 
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internal  capsule,  and  involve  not  only  the  fibres  of  the  sensory  path, 
but  also  the  optic  radiations  as  they  ])ass  backward  to  their  termination 
in  the  cuneus.  In  such  an  instance  there  would  be  hemiansesthesia  and 
also  hemianopsia,  the  blind  fields  corresponding  to  the  side  of  the  hemi- 
ansesthesia.  At  the  same  time,  sensory  aphasia  may  be  present,  the 
patient  being  utterly  incapable  of  understanding  what  is  said  to  him  or 
of  comprehending  either  written  or  printed  characters.  Sometimes, 
although  the  motor  paralysis  is  slight,  there  is  more  or  less  ataxia  in  the 
movements  of  the  affected  side.  This  is  doubtless  due  to  lesion  of  the 
fibres  conveying  the  muscular  sense.  These  cases  constitute  the  "  herai- 
ataxic  type."  When  hemiataxia  and  aphasia  coexist  the  cases  are  some- 
times spoken  of  as  the  "  hemiataxic-aphasic  type." 

The  symptomatology  thus  far  presented  applies,  as  already  said,  to 
the  most  common  form  of  cerebral  hemorrhage — namely,  hemorrhage 
into  the  capsules  and  basal  ganglia.  Cerebral  hemorrhage  is,  however, 
by  no  means  restricted  to  this  region,  but  may  occur  in  other  situations 
— namely,  in  the  cortex,  in  the  centrum  semi-ovale,  in  the  crus,  in  the 
pons,  in  the  cerebellum,  or,  in  the  medulla. 

Cortical  hemorrhages  are  exceedingly  rare,  at  least  in  the  adult, 
though  they  are  met  with  in  the  newborn  and  in  early  childhood  rela- 
tively frequently.  The  degree  of  the  apoplectiform  symptoms — for  ex- 
ample, the  loss  of  consciousness — depends  of  course  largely  upon  the 
extent  of  the  lesion,  while  the  special  symptoms  present  will  depend 
upon  the  particular  area  of  the  cortex  involved.  If  the  hemorrhage 
has  occurred  in  a  so-called  silent  region  of  the  cortex — for  example,  the 
frontal  lobe — or  into  the  right  temporal  lobe,  no  localizing  symptoms 
may  be  noted.  On  the  other  hand,  if  such  a  hemorrhage  occur  in  the 
motor  area,  it  gives  rise  to  focal  convulsive  and  paralytic  phenomena. 
Hemorrhage  into  the  white  substance  may  be  unaccompanied  by  special 
symptoms  unless  the  hemorrhage  happen  to  be  subjacent  to  a  motor 
area,  when  special  paralytic  phenomena  supervene.  In  hemorrhage 
immediately  below  the  cortex  these  paralytic  phenomena  may  be  pre- 
ceded by  localized  convulsive  seizures  in  which  rigidity  predominates. 

Hemorrhages  occurring  into  a  crus  are  very  rare,  but  when  occur- 
ring may  give  rise  to  the  signs  of  an  alternate  hemiplegia  involving  the 
oculo-motor  nerve — /.  e.  an  oculo-motor  palsy  of  one  side  and  hemi- 
plegia of  the  other.  Hemorrhage  into  the  pons  usually  presents  bi- 
lateral phenomena,  convulsive  and  paralytic,  though  a  small  lesion 
may  cause  unilateral  symptoms,  and  then  is  apt  to  be  accompanied 
by  conjugate  deviation  of  the  eyes  away  from  the  lesion.  Bilateral 
symptoms  are,  however,  much  more  frequently  present.  The  attack  is 
generally  ushered  in  by  a  convulsion  and  an  apoplectiform  syndrome. 
The  paralysis  when  bilateriil  may  preponderate  in  the  legs  or  in  the  arms. 
Sometimes  the  convulsions  are  limited  to  the  legs  (Gowers).  Such  a 
symptom  would  suggest  pontine  lesion  at  once.  The  convulsive  move- 
ments are  often  peculiar,  insomuch  that  a  tonic  element  is  often  present, 
rigidity  alternating  with  sharp,  jerking  clonic  movements.  The  pupils 
are  frequently  markedly  contracted ;  they  may,  however,  be  widely 
dilated.  Vomiting  is  apt  to  occur.  Unconsciousness  is  apt  to  be  pro- 
nounced ;  if  the  unconsciousness  be  less  marked,  decided  anaesthesia  of 
the  legs  or  arms  may  be  noted.     Disturbances  of  respiration  probably 
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due  to  passage  of  blood  into  the  fourth  ventricle  are  early  and  pro- 
nounced. Marked  rise  of  temperature  also  occurs.  As  may  be  inferred, 
pontine  hemorrhages  are  very  apt  to  be  fatal. 

Hemorrhage  into  the  cerebellum  is  generally  accompanied  by  pro- 
nounced apoplectiform  symptoms.  Loss  of  consciousness  may  be 
marked,  but  at  times  consciousness  is  preserved.  Great  pain  may  be 
present,  referred  to  the  occiput.  Vomiting  is  frequent.  Sometimes 
there  are  no  palsies  or  other  motor  disturbances.  On  the  other  hand, 
inco-ordi nation  of  movements  and  intense  vertigo  may  be  present.  It 
not  infrequently  happens  that  a  case  presenting  these  symptoms  is  mis- 
taken by  lay  persons  for  one  of  alcoholic  intoxication.  At  times  para- 
Ivtic  symptoms  are  present  and  predominate ;  for  instance,  hemiplegia. 
When  occurring  it  is  doubtless  due  to  pressure  upon  the  pons  or  medulla. 
At  other  times,  depending  upon  the  seat  of  the  lesion,  a  marked  tend- 
ency to  turn  to  one  side  is  presented  or  the  head  may  be  inclined  to 
one  side.  Erection  of  the  penis  has  been  noted  in  a  few  cases.  The 
breathing  is  not  characteristic,  but  often  becomes  stertorous  and  shallow. 
If  recovery  follow,  the  symptoms  due  to  pressure  merely,  such  as  hemi- 
plegia, disappear.  Distinctly  cerebellar  symptoms,  such  as  titubation, 
ataxia,  vertigo,  and  a  tendency  to  rotation,  may  persist  for  a  time,  but 
frequently  these  symptoms  also  pass  away.^ 

Hemorrhage  into  the  medulla  is  rare  and  is  almost  invariably  rapidly 
fatal.  In  those  rare  instances  in  which  death  does  not  at  once 
ensue,  due  doubtless  to  the  minute  character  of  the  hemorrhage, 
focal  symptoms  referable  to  various  nuclei  of  the  medulla  may  be 
present. 

It  rarely  happens  that  hemorrhage  takes  place  into  one  of  the 
lateral  ventricles  or  into  the  third  ventricle  primarily  ;  such  a  lesion  is 
not,  however,  an  infrequent  accompaniment  of  hemorrhage  into  the  cap- 
sule and  ganglia.  As  a  rule,  paralytic  and  convulsive  phenomena  are 
first  marked  upon  one  side,  though  rapidly  they  become  bilateral. 
Very  often  rigidity  is  present.  Loss  of  consciousness  is  pronounced. 
The  pulse  is  slow  and  labored,  but  soon  becomes  more  frequent.  A  rise 
of  temperature  is  also  apt  to  ensue,  the  rise  being,  as  a  rule,  quite 
marked.  The  respiration  is  labored  and  difficult,  and  may  give  rise  to 
characteristic  Cheyne-Stokes  symptoms,  due  to  the  passage  of  the  blood 
into  the  fourth  ventricle.  The  symptoms  of  hemorrhage  into  the  ven- 
tricles vary  of  course  according  to  the  manner  in  which  it  occurs. 
If  it  occurs  as  secondary  to  a  hemorrhage  into  the  capsules,  ordinary 
hemiplegic  phenomena  antedate — sometimes  for  hours — the  bilateral 
symptoms. 

Pathological  Anatomy. — I  have  already  alluded  to  the  patho- 
logical changes  in  the  bloodvessels  in  the  section  on  Etiology  (p.  361). 
Tlie  degcjierations  commonly  met  with  are,  as  I  have  stated,  atheroma 
and  miliary  aneurysms.  These  consist  of  minute  dilatations  found  upou 
the  nutrient  or  central  vessels,  and  are  the  active  factors  in  the  produc- 
tion of  ordinary  cerebral  hemorrhage.     The  first  step  in  the  formation 

'  In  an  intcrestinK  case  reported  by  Lepine  {Lyon  Med.,  1896,  Ixxxii.  114)  the  patient 
presented  symptoms  of  vertigo  and  of  staggering  toward  the  side  of  the  lesion  ;  the  latter 
involveil  the  left  cerebellar  hemisphere  and  inferior  vermiform  process,  but  not  the 
peduncles. 
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of  a  miliary  aneurysm  has  been  for  a  long  time  believed  to  be  a  peri- 
arteritis. However,  it  is  exceedingly  probable  that  the  change  begins 
in  the  intima.  Dana  has,  in  fact,  pointed  out  that  in  most  cases  the 
original  process  is  located  in  the  intima,  and  that,  this  coat  being  de- 
stroyed, the  arterial  wall  is  weakened,  and  in  consequence  of  the  strain 
there  is  a  secondary  proliferation  of  connective  tissue  into  the  outer  coat, 
and  that  in  this  way  are  produced  the  appearances  of  a  periarteritis. 
By  continued  dilatation  the  walls  of  these  minute  aneurysms  become 
excessively  thin,  so  that  changes  in  the  blood  pressure  cause  them  to 
give  way.  They  are  often  quite  numerous,  and  can,  not  infrequently, 
be  discovered  at  the  autopsy  by  carefully  drawing  the  vessels  from  their 
foramina  of  entrance  in  the  anterior  perforated  spaces,  floating  them  in 
water,  and  examining  with  a  magnifying-glass. 

Blood  having  been  poured  out  into  the  internal  capsule  or  basal  gan- 
glia, a  clot  forms  which,  if  it  be  not  too  large,  is  gradually  reabsorbed, 
so  that  should  the  case  come  to  autopsy  some  time  later  little  trace  of  it 
can  be  found  on  section  of  the  brain,  save  a  linear  scar  still  tinted 
perhaps  by  the  coloring  matter  of  the  blood. 

As  already  stated  in  the  section  on  the  Bloodvessels  of  the  Brain, 
the  lenticulo-striated  arteries  (see  page  357)  are  the  ones  which  most  fre- 
quently form  the  seat  of  cerebral  hemorrhage,  and  especially  a  branch 
more  voluminous  than  the  rest  which  passes  along  the  outer  surface  of 
the  lenticular  nucleus  and  perforates  the  anterior  portion  of  the  capsule. 
So  frequently  is  this  vessel  the  point  of  origin  of  the  lesion  that  it  has 
been  named  by  Charcot  the  artery  of  cerebral  hemorrhage. 

In  the  nervous  elements  we  find  most  interesting  changes.  If  the 
clot  has  cut  across  the  motor  fibres  of  the  capsule,  an  autopsy  per- 
formed at  a  sufficiently  late  period  will  reveal  changes  in  the  motor 
tract  below  the  clot  which  are  clearly  degenerative  in  character.  The 
normal  white  color  will  have  been  replaced  by  one  grayish  or  pinkish- 
gray  in  tint,  and  this  tract  of  degeneration  can  in  many  cases  be  fol- 
lowed (even  by  the  naked  eye  in  fresh  specimens)  through  the  crus,  the 
medulla,  and  the  cord.  In  the  crus  it  is  found  to  occupy  the  middle 
portion  of  the  pes ;  thence  it  can  be  traced  through  the  pons,  through 
the  anterior  pyramid  of  the  medulla,  and  through  the  crossed  pyramidal 
tract  of  the  cord  (see  Figs.  38,  39,  and  40).  If  the  degenerated  areas  be 
examined  by  the  microscope,  it  will  be  found  that  the  nerve  fibres  have 
disappeared,  and  that  they  have  been  replaced  largely  by  connective 
tissue ;  in  other  words,  a  sclerosis  of  the  motor  tract  has  ensued.  The 
degeneration  of  the  motor  tract  is  always  limited  to  the  upper  or  cere- 
bral segment ;  it  never  involves  the  lower.  It  ahvays  ends  in  the  white 
substance  of  the  cord.  The  motor  cells  of  the  cord  reveal  no  changes, 
and  this  is  also  true  of  the  nerve  fibres  which  spring  from  them. 

Meningeal  Hemorrhages. 

Meningeal  hemorrhages  must  be  considered  with  special  reference  to 
their  site  and  etiology.  We  will  first  consider  hemorrhages  occurring 
external  to  the  dura.  These  are  almost  invariably  the  result  of  blows 
or  falls  upon  the  head.  Such  hemorrhages  may  occur,  it  is  important  to 
state,  without  fracture  of  the  skull,  and  even  without  marked  lesion  of 
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the  external  integuments.  They  occur  most  frequently  in  the  dis- 
tribution of  the  middle  meningeal  artery  either  in  its  anterior  or  pos- 
terior division.     The  main  trunk  of  the  vessel  is  seldom  injured. 

Symptoms. — If  the  initial  violence  has  not  been  sufficient  to  cause 
loss  of  consciousness,  the  patient  may  merely  be  momentarily  dazed. 
He  may  complain  of  the  pain  of  the  blow  or  of  headache,  but  in  a  short 
time  these  symptoms  may  subside  or  attract  no  further  attention. 
However,  after  some  time,  often  several  hours,  disturbances  of  con- 
sciousness supervene.  The  patient  becomes  stupid  and  somnolent,  and 
finally  profoundly  unconscious.  This  preliminary  interval  of  con- 
sciousness ^  is  present  as  a  characteristic  symptom  in  the  great  majority 
of  cases  of  traumatic  meningeal  hemorrhage.  It  may  be  of  longer  or 
shorter  duration — sometimes,  though  infrequently,  it  is  very  brief;  at 
others  it  is  very  prolonged.  It  is  not  uncommon  for  a  number  of  hours 
to  elapse  before  unconsciousness  sets  in,  and  it  may  even  happen  that 
several  days  pass  by.  If  the  initial  trauma  has  been  very  violent,  the 
symptoms  of  traumatic  meningeal  hemorrhage  may  be  obscured  by 
those  of  concussion  or  gross  laceration  of  brain  tissue,  but  in  uncom- 
plicated cases  the  interval  of  consciousness  will  enable  us  to  make  the 
diagnosis.  In  addition  to  this  symptom,  others  of  a  focal  character 
may  be  present,  such  as  a  hemiplegia  of  the  opposite  side  of  the  body, 
or,  if  the  blow  has  been  received  upon  the  left  side  of  the  head,  aphasia 
may  be  noted.  Hemiplegia  when  present  is  frequently  complicated  by 
rigidity  and  by  short,  sharp  muscular  twitchings.  Occasionally  these 
motor  symptoms  involve  also  the  other  side  of  the  body,  so  that  the 
arms  and  legs  of  both  sides  are  at  times  rigid  and  at  others  convulsed. 
Sometimes  these  symptoms  are  accentuated  in  the  legs,  a  paraplegia 
being  present.  We  should  not  forget,  however,  that  gross  motor  dis- 
turbances may  be  entirely  wanting. 

The  pupils  are  sometimes  dilated,  sometimes  contracted,  at  others 
normal.  Frequently,  however,  one  pupil  is  widely  dilated,  and  this 
dilatation  always  takes  place  on  the  side  of  the  injury.  When  pres- 
ent this  symptom,  known  as  Hutchinson's  pupil,  is  of  great  value. 
It  appears  to  depend  upon  the  degree  of  the  extravasation  and  upon 
the  amount  of  pressure  exerted  upon  the  subjacent  hemisphere.  As 
in  all  forms  of  meningeal  irritation,  the  pulse  at  first  is  slowed,  though 
later  it  may  become  frequent.  Respiration,  especially  in  the  period  of 
coma,  may  be  slow  and  labored.  Vomiting  also  may  be  present.  A 
marked  rise  of  temperature  is  also  noted  in  the  majority  of  cases,  and 
this  rise  is  sometimes  very  great. 

Pachymeningitis  Hemorrhagica. 

Hemorrhages  occurring  upon  the  inner  surface  of  the  dura  are  gen- 
erally unassociated  with  trauma,^  and  give  rise  to  a  condition  variously 
known  as  pachymeningitis  hemorrhagica,  hrematoma  of  the  dura,  or 
arachnoid  cyst.     This  affection,  which  is  rare,  is  found  most  frequently 

'  The  interval  of  consciousness  is  not,  however,  always  present.  (See  Battle  :  lancet, 
1894,  i.  G74.) 

'■*  Rarelv,  however,  a  history  of  trauma  is  present.  (See  Koell,  Correspond.  Blatt.  f. 
Schweiz  Aerzte,  Basel,  1893,  783.) 
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in  chronic  and  terminal  insanities,  and  sometimes  in  cases  where  there 
has  been  a  history  of  alcoholism  or  sunstroke.  At  times  it  follows  ex- 
hausting fevers,  and  infrequently  it  is  found  in  autopsies  in  cases  of 
pernicious  antemia.  The  atfection  was  for  a  long  time  considered  by 
Virchow  and  others  as  inflammatory  in  origin.  However,  Wiggles- 
worth,  Hoyt,  Whittaker,  and  the  writer  have  pointed  out  that  the  lesions 
found  can  be  attributed  much  more  readily  to  hemorrhage.  It  is  not  im- 
probable that  sometimes  the  hemorrhage  is  due  to  a  degeneration  of  the 
vessels.  It  occurs  especially  in  cases  in  which  degenerative  changes  are 
apt  to  be  marked — namely,  the  chronic  insane — and  in  which,  in  all 


Fig.  49. 


Section  of  membrane  from  a  case  of  pachymeningitis  hsemorrhagica  ;  beginning  vascularization 

of  the  deposit  at  a  and  h. 

probability,  the  intracranial  pressure  is  lessened,  due  to  atrophic  changes 
in  the  brain.  At  times,  however,  degenerative  changes  in  the  vessels 
are  not  evident,  and  Ave  are  forced  to  the  conclusion  that  the  exudation 
of  blood  is  neuro-angio-paralytic  in  character.  In  a  remarkable  case 
published  by  the  writer^  there  was  no  mental  disease,  no  degenerative 
affection  of  the  nervous  system,  and  notwithstanding  at  the  autopsy  large 
hsematomata  of  the  dura  were  found  covering  both  hemispheres.    In  this 

'  Dercum  :  TJniw.  Mtd.  Mag.,  Oct.,  1889. 
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instance  the  aifection  was  not  limited  to  the  internal  dura,  but  aifected 
the  external  dura  as  well^  and  with  it  the  calvarium.  The  vessels  of 
the  external  dura  were  exceedingly  enlarged,  and  the  calvarium  Avas 
soft  and  spongy  and  was  riddled  with  a  large  number  of  foramina  contain- 
ing distended  vessels.  The  conditions  found  strongly  called  to  mind  the 
pathological  changes  in  hematoma  auris,  and  the  writer  has  advanced 
the  view  that  hsematoma  of  the  dura  is  really  trophic  in  origin.  It 
should  be  borne  in  mind,  however,  that  the  lesions  of  haematoma  of  the 
dura,  when  represented  merely  by  layers  of  imperfectly  organized  fibrine, 
may  be  produced  by  a  simple  escape  of  blood,  no  matter  what  its  source, 
into  the  subdural  space.  This  was  shown  by  Sperling,  who  injected 
blood  into  the  subdural  space  of  animals.  It  is  not  surprising,  there- 
fore, to  learn  that  Hoyt  has  demonstrated  that  the  hemorrhage  (in  cases 
of  fibrinous  deposits)  at  times  comes  from  the  pia. 

After  the  exudation  has  taken  place  some  attempt  at  organization  is 
made,  and  sooner  or  later  vessels  with  poorly  diiferentiated  walls  are 
formed,  which  in  turn  give  rise  to  renewed  bleedings.  Such  vessels  are 
readily  seen  in  microscopic  sections  (see  Fig.  49). 

Symptoms. — The  fact  that  the  affection  is  generally  met  with  late  in 
the  course  of  chronic  insanity,  chronic  alcoholism,  and  allied  conditions 
explains  why  we  do  not  find  the  diagnosis  of  hemorrhage  of  the  internal 
layer  of  the  dura  made  frequently.  However,  if  the  patient  is  able  to 
give  an  account  of  his  symptoms,  we  find  that  headache,  severe  and  per- 
sistent, is  complained  of.  If  the  exudation  is  large  and  confined  to  one 
hemisphere,  a  hemiplegia,  usually  not  very  pronounced,  may  be  noted. 
If  the  exudation  take  place  suddenly,  apoplectiform  symptoms  are  pres- 
ent ;  somnolence,  loss  of  consciousness,  amounting  finally  to  coma,  con- 
vulsions, conjugate  deviation  of  the  eyes,  contracted  pupils,  or  nystag- 
mus may  be  noted.  Inasmuch,  however,  as  these  symptoms  obtain  in 
other  apoplexies,  and  because  the  lesion  most  frequently  occurs  as  a 
complication  of  chronic  insanity  or  pre-existing  cerebral  disease,  the 
diagnosis  is  often  uncertain. 


*&' 


Hemorrhage  in  the  Pia  Mater. 

Spontaneous  meningeal  hemorrhage  having  its  origin  in  the  pia  mater 
is  relatively  rare.  It  occurs,  however,  under  conditions  similar  to  those 
which  occasion  an  ordinary  apoplexy ;  that  is,  middle  or  advanced  life, 
renal  and  arterial  disease.  The  symptoms  presented  are  very  variable, 
and  depend  entirely  upon  the  seat  and  extent  of  the  extravasation. 
Headache  followed  by  convulsions,  loss  of  consciousness,  hemiplegia, 
and  other  palsies  are  among  the  sym])toms  met  with.  Spontaneous 
meningeal  hemorrhage  may  occur,  though  rarely,  in  persons  who  are  of 
full  and  ]>lethoric  habit,  but  otherwise  well,  and  may  ensue  upon  an 
attack  of  indigestion  or  the  eating  of  a  full  uieal,  vomiting,  or  straining 
at  stool.  Tlie  attack  is  accom]iaiii('d  ])y  sudden  and  agonizing  headache, 
sometimes  localized  and  at  other  times  diffuse  and  radiating.  Vertigo 
and  mental  confusion  are  generally  marked.  The  patient  is  pale  and 
depressed,  as  though  suffering  from  excessive  shock.  The  pulse  rate  is 
much  diminished.  Should  the  hemorrhage  be  extensive,  unconscious- 
ness may  supervene,  and  the  syni])t()ins  then   closely  resemble  or  arc 
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identical  with  apoplexy  due  to  hemorrhage  into  the  cortex.  Convul- 
sions may  be  present.  More  frequently  the  hemorrhage  is  small,  and 
gives  rise  mainly  to  symptoms  referable  to  meningeal  irritation,  and 
these  may  persist  for  many  days. 

Cerebral  Embolism  and  Thrombosis. 

Etiology. — Apoplexy,  instead  of  being  caused  by  hemorrhage,  is 
frequently  caused  by  the  arrest  of  circulation  in  a  vessel.  Thus  a 
vessel,  frequently  a  branch  of  the  middle  cerebral,  is  suddenly  plugged 
by  an  embolus  carried  from  some  distant  part,  or,  due  to  local  disease 
of  the  wall  of  a  vessel,  a  deposit  of  fibrine  may  take  place,  and  this  may 
increase  until  the  lumen  of  the  vessel  is  occluded.  In  the  case  of  em- 
bolism the  plug  most  frequently  consists  of  a  minute  fragment  of  a 
granulation  derived  from  a  diseased  heart  valve.  It  may,  however,  be 
derived  from  other  sources.  Thus  it  may  have  its  origin  in  abscess  of 
the  lung,  though  in  such  instance  the  emboli  are  generally  numerous 
and  minute  and  obstruct  vessels  of  very  small  calibre.  It  is  possible 
also,  at  times,  for  a  fragment  to  have  its  origin  from  a  diseased  and 
atheromatous  aorta. 

Among  the  causes  of  thrombosis,  in  addition  to  syphilis,  should  be 
mentioned  atheroma.  Here  the  change  in  the  inner  coat  of  the  vessel 
is  such  as  to  lead  to  a  deposit  of  fibrine  and  to  the  final  formation  of  a 
clot  occluding  the  lumen  of  the  vessel.  This  deposit  is  much  more  apt 
to  take  place  if  the  blood  has  undergone  some  change  predisposing  it  to 
deposit  of  fibrine  or  to  coagulation,  as  in  acute  inflammatory  diseases 
and  in  certain  other  affections,  such  as  tuberculosis  and  cancer,  in  which 
a  profound  deterioration  of  the  blood  takes  place.  Indeed,  altered 
blood-states — e.  g.  chlorosis — may  without  the  existence  of  atheroma  pro- 
duce thrombosis  of  cerebral  vessels.  It  can  readily  be  seen  also  that 
anything  which  retards  the  free  flow  of  blood,  such  as  a  feeble  or  dis- 
eased heart,  also  favors  thrombosis. 

Symptoms. — The  symptoms  of  embolism  closely  resemble  those  of 
cerebral  hemorrhage.  They  are  those  of  a  sudden  and  gross  cerebral 
accident.  Loss  of  consciousness,  hemiplegia,  disturbances  of  pulse  and 
respiration  are  likewise  met  with  here,  and  they  fail  to  present  peculiar- 
ities which  in  themselves  lead  to  the  differential  diagnosis  between  the 
cerebral  insult  of  hemorrhage  and  the  cerebral  insult  of  embolism. 
Loss  of  consciousness  may  be  equally  profound.  The  pulse  may  be 
equally  slow,  respiration  alike  labored  and  stertorous.  IS'or  is  there 
anything  in  the  subsequent  rise  of  temperature  to  distinguish  the  attack 
from  an  ordinary  hemorrhage.  A  clinical  fact,  however,  remains  that 
embolism  is  slightly  more  frequent  .upon  the  left  side  of  the  brain  than 
hemorrhage.  A  right-sided  hemiplegia,  coupled  with  distinct  signs  of 
organic  heart  disease,  argues  very  strongly  in  favor  of  embolism. 

As  might  be  expected,  the  symptoms  of  the  subsequent  hemiplegia 
depend  largely  upon  the  vessel  which  has  been  obstructed.  The  reader  is 
asked  to  refer  to  Fig.  39  (p.  355),  showing  the  portions  of  the  brain  sup- 
plied, for  instance,  by  the  middle  cerebral  artery.  It  \\\\\  be  seen,  if  an 
embolism  obstruct  the  middle  cerebral  immediately  at  its  point  of  origin 
from  the  circle  of  Willis,  that  not  only  will  the  vast  area  on  the  lateral 
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aspect  of  tlie  hemisphere  which  it  supplies  be  involved,  but  also  the 
minute  vessels  entering  the  anterior  perforated  space.  In  such  an 
instance  gross  and  most  extensive  destruction  of  brain  tissue,  with  per- 
sistent hemiplegia  of  the  opposite  side,  will  result.  However,  it  more 
frequently  happens  that  this  vessel  is  obstructed  just  previous  to  the 
subdivision  of  the  vessel  into  its  four  great  branches.  It  will  be  seen 
at  once  that  should  an  embolism  occur  at  this  situation  and  upon  the 
left  side  of  the  brain,  there  would  be,  in  addition  to  a  marked  hemi- 
plegia of  the  opposite  side  of  the  body,  also  aphasia  both  motor  and 
sensory.  In  such  a  lesion  the  third  frontal  convolution  and  the  first 
temporal  convolution  would  undergo  softening,  as  well  as  the  ascending 
frontal  and  ascending  parietal  convolutions.  It  can  be  readily  under- 
stood that  the  symptoms  will  vary  if  the  obstruction,  instead  of  taking 
place  at  this  point,  will  take  place  in  any  one  of  the  subdivisions  of  the 
vessel.     Embolism  secondary  to  cardiac  disease  is  far  more  frequent  in 

Fig.  50. 


A  lesion  in  the  capsule  gives  rise  to  a  hemiplegia  of  the  oyiposite  side  of  the  hody,  withoxit  inter- 
fering with  the  nuclei  of  anv  of  the  cranial  nerves  Lower  down,  however,  in  the  crus,  in  the 
pons,  or  in  the  medulla  these  nuclei  are  involved,  and  >io-callcd  alternate  or  crossed  hemi- 
plegia is  jiroduced.  Thus  at  III.  a  lesion  will  produce  a  lieniiplegia  of  the  opjiositc  side  of  the 
nodv,  ).his  aTi  oculomotor  palsv  on  tlu'  same  side:  a  lesion  at  Vll.  will  cause  a  hemiplegia  of 
the  "ojipositc  side  of  the  hodv  aiid  a  facial  jialsy  of  the  same  side  :  a  lesion  at  XII.  will  give  rise 
to  a  hemiplegia  of  the  o)iposite  side  ami  a  palsy  of  the  tongue  on  the  same  side. 

the  distril)uti()n  of  the  middle  cerebral  than  elsewhere.  Embolism  due 
to  purulent  and  infectious  processes  in  the  lung  or  pleural  cavity  may 
affect  other  vessels  as  well,  but  in  such  instances  the  sym])toms  are  less 
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like  those  of  an  ordinary  apoplectic  attack,  and  if  due  to  an  embolus 
carrying  infection,  the  subsequent  course  of  the  case  is  apt  to  be  that  of 
cerebral  abscess. 

In  thrombosis  there  are  often,  as  might  be  expected,  prodromal 
symptoms  present.  Drowsiness  and  dull  headache  are  not  uncommon, 
while  the  onset  of  symptoms  may  be  quite  gradual.  This  is  not  infre- 
quently the  case  when  the  thrombosis  depends  upon  ordinary  atheroma- 
tous changes  in  the  vessels.  In  syphilis  of  the  cerebral  vessels  somno- 
lence and  headache  are  not  only  present,  but  may  be  very  marked  for 
some  time  preceding  the  actual  hemiplegic  onset;  sometimes,  too,  other 
evidences  of  gross  intracranial  disease  are  present,  such  as  ocular  and 
other  cranial  nerve  palsies.  Alternate  hemiplegia,  which  has  already 
been  alluded  to,  is  far  more  frequent  as  the  result  of  thrombosis  than 
of  hemorrhage  or  of  embolism,  and  is  especially  common  in  cases  caused 
by  syphilis.  This  is  doubtless  dependent  upon  the  fact  that  the  vessels 
obstructed  are  preferably  those  which  supply  the  crura  and  the  pons, 
rather  than  those  which  enter  the  anterior  perforated  space.  For  the 
mechanism  of  alternate  hemiplegia  the  reader  is  referred  to  Fig.  50. 
It  will  be  seen  that  a  focus  of  softening  occurring  in  or  above  the 
internal  capsule  will  give  rise  to  pure  hemiplegia ;  occurring  at  the  level 
of  the  oculo-motor  nucleus,  it  will  give  rise  to  hemiplegia,  accompanied 
by  ocular  palsies  of  the  opposite  side  of  the  body,  for  the  reason  that 
at  this  point  the  oculo-motor  tract  has  already  decussated,  whilst  the 
other  fibres  of  the  motor  tract  do  not  decussate  until  they  reach  the 
anterior  pyramids  of  the  medulla.  Similarly,  at  the  level  of  the  facial 
nucleus  a  lesion  will  give  rise  to  a  hemiplegia  of  the  opposite  side  of  the 
body  and  to  facial  palsy  of  the  same  side.  At  the  level  of  the  hypo- 
glossal nucleus  we  would  have  a  hemiplegia  of  the  opposite  side  of  the 
body,  but  a  paralysis  of  the  tongue  upon  the  same  side. 

General  Diagnosis  of  Apoplexy  and  Hemiplegia. — The 
diagnosis  of  an  apoplectic  attack  often  presents  difficulties ;  espe- 
cially is  this  the  case  when  the  history  of  the  attack  cannot  be 
definitely  ascertained.  If  sudden  loss  of  consciousness,  together  with 
loss  of  power  of  one  half  of  the  body,  is  present,  the  diagnosis  of 
apoplexy  can  be  made,  but  even  then  its  nature — L  e.  whether  due 
to  hemorrhage  or  embolism — remains  to  be  determined.  Even  when 
an  attack  is  of  sudden  onset,  uraemia  cannot  always  be  excluded. 
Indeed,  it  is  a  fact  attested  by  abundant  evidence  that  although 
an  ursemic  attack  usually  comes  on  gradually,  it  may  be  accompanied 
by  a  sudden  loss  of  consciousness,  and  at  the  same  time  a  sharply- 
limited  palsy  of  one  limb  or  a  hemiplegia  in  every  way  indistinguish- 
able from  that  of  hemorrhage  or  embolism  may  set  in.  In  another 
class  of  cases — a  class,  fortunately,  less  frequently  met  Avith  in  private 
practice — we  have  apoplectiform  seizures  which  closely  resemble  those 
due  to  actual  vascular  lesions,  while  the  sequel  notwithstanding  shows 
that  no  such  lesion  has  occurred.  I  refer  particularly  to  the  apoplecti- 
form seizures  which  occur  in  paresis,  and  preferably  in  the  prodromal 
and  early  stages  of  the  disease.  When  the  practitioner  is  sunnnoned  to 
a  case  presenting  the  symptoms  of  apoplexy,  he  should  recall  not  only 
the  possibility  of  hemorrhage,  embolism,  or  thrombosis,  but  especially 
the  hemiplegias  of  Bright's  disease,  and  should  not  forget  the  possibility 
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of  his  patient  suffering  from  an  apoplectiform  attack  of  paresis.  It  not 
infrequently  happens  that  the  previous  history  of  the  patient  is  entirely 
unknown  to  the  physician,  and  this  may  enhance  the  difficulty,  and  may 
serve  to  act  as  a  warning  with  regard  to  a  hasty  or  too  early  expression 
of  opinion  regarding  the  nature  of  the  attack.  However,  as  regards 
the  apoplectiform  attacks  of  paresis,  it  is  comparatively  rare  to  meet 
with  them  in  private  practice,  and  even  when  met  with  their  nature 
may  be  suspected  from  collateral  evidence — for  example,  the  past  his- 
tory gathered  from  friends,  and  also  from  the  generally  rapid  disappear- 
ance of  the  symptoms.  Apoplectiform  attacks  in  Bright's  disease  are 
far  more  frequently  met  with,  and  are  liable  because  of  their  close  simu- 
lation of  cerebral  hemorrhage  to  be  mistaken  for  the  latter.  Indeed, 
they  are  often  practically  indistinguishable  from  hemorrhage,  and  the 
difficulty  of  diagnosis  is  still  further  increased  by  the  fact  that  hem- 
orrhage itself  is  a  not  infrequent  complication  or  result  of  Bright's 
disease. 

In  cases  accompanied  by  a  sharply  marked  hemiplegia  it  is  generally 
necessary  to  await  the  outcome  of  the  case  before  venturing  an  opinion 
as  to  the  nature  of  the  attack. 

The  majority  of  cases  of  apoplexy  are  due  to  hemorrhage.  It  is, 
however,  far  from  possible  to  differentiate  in  the  larger  number  between 
hemorrhage  and  the  plugging  up  of  a  vessel.  Certain  facts  may  enable 
us  to  reach  a  probable  diagnosis ;  for  instance,  hemorrhage  occurs  some- 
what more  frequently  upon  the  right  side  of  the  brain  than  upon  the 
left ;  again,  the  presence  of  valvular  lesions  of  the  heart  is  presumptive 
evidence  in  fas'or  of  embolism.  How^ever,  that  the  presence  of  cardiac 
murmurs  is  not  always  a  safe  guide  in  making  the  differential  diagnosis 
is  shown  by  the  case  reported  by  Nammack,^  in  which  an  apoplectic 
attack  occurred  in  a  young  man  aged  twenty-two  years.  Both  aortic 
and  mitral  murmurs  w^ere  present,  and  the  diagnosis  of  embolism  was 
made.  The  autopsy,  however,  showed  the  lesion  to  be  hemorrhage. 
As  Nammack  says,  the  case  recalls  the  statement  of  Austin  Flint,  that 
the  physician  who  ventures  upon  a  positive  diagnosis  in  apoplexy  incurs 
a  risk  of  being  convicted  of  an  error  at  the  autopsy.  A  far  safer  and 
more  important  element  of  diagnosis  would  appear  to  be  the  tempera- 
ture. Dana's-  studies  show  that  hemorrhage  is  more  apt  to  cause  dis- 
turbances of  temperature  than  necrotic  processes.  In  acute  softening 
a  rise  of  temperature  either  does  not  occur  at  all  or  is  very  slight, 
while  in  hemorrhage  a  rise  is  common  and  may  indeed  be  quite  high. 
Initinl  loicering  of  temperature  also  jioints  to  hemorrliage. 

The  age,  too,  at  M'liich  the  attack  occurs  is  an  important  factor. 
Cerel)ral  hemorrhage  is  a  disease  of  tlic  middle  and  later  })eriod  of  life. 
Apo])lectic  attacks  occurring  at  a  relatively  early  age — say  before  forty- 
five — are  not  usually  due  to  hemorrhage. 

In  thrombosis  local  prodromata,  sucli  as  weakness,  numbness,  and 
tingling  of  the  side  subsequently  jiarnlyzcd,  are  sometimes  noticed  for 
several  days.  AVe  must  be  careful  here,  liowever,  not  to  forget  that  in 
ingravescent  hemorrhage  the  escajie  of  blood  may  be  very  slow  and 
the  onset  of  symjitoms  correspondingly  gradual.  In  embolism  pre- 
monitory symptoms  are  absent.     Loss  of  consciousness  is  apt  to  occur, 

'  Xammaok:  New  Yoric  Med.  Record,  xliv.  7,  IG.  '^  Loc.  cit. 
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but  on  the  whole  the  apo])lectiform  symptoms  are  likely  to  be  less  pro- 
nounced. In  syphilis,  which  is  so  frequently  a  cause  of  thrombosis, 
premonitory  symptoms  are  common — e.  g.  headache,  somnolence,  and 
giddiness.  The  headache  is  apt  to  be  worse  at  night.  In  thrombosis 
due  to  ordinary  atheroma  similar  symptoms  may  be  present,  but  they 
are  much  less  marked.  They  consist  of  diffuse,  dull  headache,  slight 
tingling  or  numbness,  slight  giddiness,  and  perhaps  slight  weakness  of 
one  side  of  the  body. 

The  diagnosis  of  the  paralysis  resulting  from  the  various  vascular 
lesions  above  considered  is,  as  a  rule,  readily  made.  As  already  stated, 
it  assumes  the  form,  in  by  far  the  larger  number  of  cases,  of  a  hemi- 
plegia. Seen  for  the  first  time,  there  is  readily  elicited  from  the  patient 
or  his  friends  a  history  of  a  stroke,  and  of  a  subsequent  improvement 
until  the  chronic  stage  of  the  paralysis  was  reached.  The  position  of 
the  patient  is  usually  very  striking.  The  arm  is  seen  very  frequently 
to  be  more  or  less  fixed  or  held  in  a  position  of  moderate  flexion,  while 
the  fingers  are  decidedly  contracted.  If  the  face  be  examined,  it  is 
found  that  its  lower  half  still  shows  the  effects  of  the  paralysis ;  the 
mouth  droops  slightly  upon  the  affected  side.  The  leg  is  held  stiffly, 
and  in  walking  is  thrown  far  out  from  the  body,  while  the  toes  are 
scraped  along  the  ground.  If  the  tendon  reactions  be  examined,  it 
will  be  noted  that  on  the  paralyzed  side  the  knee  jerk  is  markedly 
exaggerated,  and  in  many  cases  a  marked  ankle  clonus  can  be  elicited. 
Similarly,  the  triceps,  biceps,  and  wrist  jerks  are  often  found  much 
increased.  In  the  majority  of  cases  no  sensory  losses  are  found.  If 
hemiansesthesia  exists,  it  signifies,  as  we  have  already  pointed  out,  a 
lesion  of  the  posterior  third  of  the  capsule. 

It  is  frequently  of  great  importance  to  determine  the  detailed  nature 
of  a  hemiplegia,  and  for  this  purpose  we  should  endeavor  to  diflFeren- 
tiate  between  embolism  and  hemorrhage.  The  factors  entering 
into  this  differentiation  have  already  been  pointed  out.  We  should 
also  differentiate  between  hemorrhage  and  embolism  on  the  one  hand 
and  thrombosis  on  the  other,  especially  the  thrombosis  due  to 
syphilis.  Inasmuch  as  in  syphilis  the  lesions  very  frequently  in- 
volve vessels  of  the  pons  and  crus,  we  should  in  every  case  seek  for 
signs  of  crossed  or  alternate  paralysis.  If  in  a  given  case  we  find 
that  an  ocular  palsy,  such  as  a  dilated  pupil  or  a  ptosis,  exists  on  one 
side  while  a  hemiplegia  exists  upon  the  other,  the  evidence  is  strongly 
in  favor  of  syphilis.  In  Fig.  50  (p.  376)  the  various  situations  in 
which  lesions  give  rise  to  alternate  hemiplegias  are  indicated.  It  is 
necessary  to  observe  symptoms  closely  in  order  to  refer  the  lesion  to  its 
proper  location.  In  addition  to  the  great  frequency  of  crossed  par- 
alysis in  specific  hemiplegia,  we  should  also  bear  in  mind  the  other 
factors  in  syphilitic  cases,  such,  for  instance,  as  the  headache  and  the 
sleep  disturbances  which  so  often  precede  for  a  time  syphilitic  hemi- 
plegias ;  and  in  addition  should  we  look  for  evidences  of  multiple 
nervous  lesions.  The  history,  it  need  hardly  be  stated,  is  also  of  enor- 
mous value.  It  cannot,  however,  be  too  strongly  insisted  upon  at  this 
point  that  by  no  means  all  specific  hemiplegias  are  due  to  thrombosis 
of  the  vessels.  As  already  stated  in  the  section  on  Symptoms,  these 
hemiplegias  are  every  now  and  then  due  to  a  cerebral  hemorrhage  which 
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closely  simulates  cerebral  hemorrhage  occurring  from  other  causes.  In 
such  cases  we  must  rely  upon  such  important  factors  as  age.  Gowers 
points  out,  for  instance,  that  cases  of  cerebral  hemorrhage  occurring 
before  forty-five  years  of  age  warrant  our  looking  for  some  special 
cause.  It  is  not  infrequent  for  syphilitic  cerebral  hemorrhage  to  occur 
at  a  relatively  early  period  of  life.  This  fact  is  therefore  of  great 
significance. 

In  determining  the  nature  of  a  hemiplegia  we  must  not  forget  that 
every  now  and  then  hemiplegia  makes  its  appearance  in  the  course  of 
tumor  of  the  brain.  Here,  however,  the  history,  course,  and  concom- 
itant symptoms  make  the  distinction  relatively  easy. 

Prognosis. — Prognosis  must  first  be  considerecl  in  relation  to  the 
apoplectic  state.  Here  we  are  met  with  great  difficulties,  and  it  is  gen- 
erally impossible  in  the  first  few  hours  after  an  apoplectic  seizure  has 
occurred  to  form  other  than  a  very  general  opinion.  The  reasons  are 
obvious  :  first,  as  already  pointed  out,  there  is  difficulty  in  determining 
the  exact  nature  of  the  seizure  ;  secondly,  the  nature  of  the  seizure 
having  been  determined,  it  is  difficult  to  determine  its  extent,  because 
many  of  the  symptoms  of  the  early  stage  are  often  largely  due  to  pres- 
sure, and  not  to  actual  disruption  of  nerve  tissue.  However,  it  may  be 
stated,  as  a  general  rule,  that  unless  decided  amelioration,  such  as  a 
more  or  less  marked  return  of  consciousness,  sets  in  within  the  first 
twenty-four  hours,  a  fatal  termination  may  be  looked  for.  Again,  the 
immediate  prognosis  is  bad  in  proportion  to  the  severity  or  intensity  of 
the  shock.  Great  pallor,  coldness  of  the  surface,  and  feebleness  of  the 
heart's  action  are  of  course  of  ill  omen.  A  steady  deepening  of  the 
symptoms,  or  an  extension  of  the  paralysis  from  one  side  of  the  body  to 
the  other,  or  convulsive  movements  of  the  opposite  or  both  sides  of  the 
body,  are  of  like  significance.  An  excessively  high  temperature  is  of 
similar  import.  Further,  it  should  be  borne  in  mind  that  cases  in 
which  the  loss  of  consciousness  and  the  onset  of  symptoms  have  been 
very  slow  and  gradual — that  is,  cases  of  ingravescent  hemorrhage — 
are  very  apt  to  be  fatal.  Irregular  intermittent  respiration,  especially 
when  assuming  that  peculiar  disorder  of  rhythm  constituting  Cheyne- 
Stokes  respiration,  is  also  to  be  looked  upon  as  auguring  a  fatal  termi- 
nation. The  onset  of  oedema  of  the  lungs  and  the  occurrence  of  tracheal 
and  coarse  bronchial  rales  are  also  signs  which  precede  death.  As  might 
be  expected,  the  discovery  of  albumin  in  the  urine  is  also  a  factor  which 
tends  to  turn  the  scale  against  the  patient. 

Regarding  the  persistence  of  a  hemiplegia,  of  its  extent,  and  of  its 
degree  little  can  be  said  for  a  number  of  weeks  after  the  attack.  We 
must  remember  that  the  full  extent  and  degree  of  the  initial  paralysis 
depend  not  only  upon  the  fibres  ruptured  by  the  hemorrhage,  but  also 
upon  those  Avhich  arc  merely  pressed  upon.  In  other  words,  the  initial 
|»araly>is  dcpeuds  uj)()n  both  "direct"  and  "indirect"  causes.  Fibres 
which  have  merely  been  the  subject  of  pressure  recover  their  function 
as  the  clot  is  absorbed,  and  we  arc  at  a  loss  to  predict,  until  some  time 
has  elapsed,  the  extent  which  the  terminal  hemiplegia  will  assume. 
However,  while  we  cannot  make  an  immediate  prognosis  in  this  respect, 
we  are  in  a  better  position  at  the  end  of  about  two  weeks.  At  that  time 
a  marked  exaggeration  of  the  knee  jerk  of  the  paralyzed  side  must  be 


CEREBRAL  EMBOLISM  AND  THROMBOSIS.  381 

looked  upon  as  indicating  that  the  motor  tract  has  suffered  seriously 
and  permanently.  A  slight  increase  of  the  knee  jerk  is  of  but  little 
signihcance.  The  early  appearance  of  muscular  rigidity  on  the  para- 
lyzed side  is  also  an  unfavorable  symptom. 

Little  can  be  gained  from  a  study  of  the  cutaneous  sensibility.  In 
the  larger  number  of  cases  ansesthesia,  if  present,  rapidly  improves. 
However,  persistent  anaesthesia  is  sometimes  present,  and  may  be  asso- 
ciated with  marked  paralysis  and  rigidity  of  the  leg,  or  with  hemiataxia 
or  with  hemianopsia,  and  perhaps  also  with  aphasia. 

It  may  be  stated  as  a  general  fact  that  the  larger  number  of  cases  of 
hemiplegia  improve,  so  that  the  patient  is  again  able  to  walk,  though,  as 
a  rule,  with  some  difficulty.  The  maximum  amount  of  improvement 
usually  takes  place  within  three  months.  After  this  period  but  little 
change  ensues.  It  is  true  that  persistent  treatment  is  sometimes  fol- 
lowed by  benefit,  but  even  when  treatment  has  been  persisted  in  steadily 
from  the  outset,  the  average  case  must  be  regarded  as  having  reached  a 
stationary  condition  at  the  end  of  a  year.  Regarding  the  prognosis  in 
hemorrhage  in  other  regions  than  the  internal  capsule  we  must  be 
guided  by  general  principles. 

Treatment. — The  first  indication  in  the  apoplectic  seizure  is  to  place 
the  patient  upon  his  back,  with  the  head  and  shoulders  slightly  elevated 
and  with  the  clothing  loosened  about  the  neck  so  that  respiration  may  be 
in  no  way  impeded.  Absolute  quiet  is  of  course  necessary.  If  the  face 
be  flushed,  the  pulse  full  and  bounding,  it  may  be  justifiable  to  bleed, 
but  regarding  venesection,  it  must  be  borne  in  mind  that  it  accomplishes 
little  good  unless  it  be  done  at  the  time  of  or  very  shortly  after  the 
apoplectic  attack  has  occurred.  We  should  remember  also  the  great 
difficulty  sometimes  met  with  in  making  a  diagnosis  between  a  cerebral 
hemorrhage  and  an  apoplexy  due  to  other  causes.  Again,  it  must  be 
borne  in  mind,  while  venesection  may  lessen  the  amount  of  blood  poured 
out  into  the  brain  or  may  possibly  prevent  a  fresh  hemorrhage,  that 
should  the  apoplexy  be  due  not  to  hemorrhage,  but  to  an  embolism, 
venesection  would  favor  the  formation  and  extension  of  a  thrombus. 
Practically,  therefore,  unless  there  are  indications  that  cerebral  hemor- 
rhage is  actually  taking  place  at  the  time  of  the  physician's  visit,  or  that 
there  is  danger  of  a  resumption  of  the  bleeding,  it  is  safer  to  leave  vene- 
section alone. 

A  plan  that  meets  every  indication,  and  is  also  perfectly  safe,  is  to 
administer  a  brisk  purgative.  Inasmuch  as  there  is  marked  difficulty 
of  swallowing  in  the  average  case,  the  purgative  administered  should  be 
of  small  bulk.  Croton  oil,  because  of  the  promptness  of  its  action  and 
of  the  smallness  of  the  dose  required,  often  answers  the  purpose  very 
well.  The  writer  is  in  the  habit  of  using  a  drop  of  croton  oil  rubbed  up 
with  ten  grains  of  calomel.  This  combination  is  readily  administered 
in  the  majority  of  cases,  and  is  a  very  efficient  purgative.  The  calomel 
is  also  indicated,  as  tending  to  diminish  the  reactive  inflammation  about 
the  clot. 

As  a  rule,  cupping  and  leeching  are  of  little  benefit,  and,  indeed, 
may  be  provocative  of  positive  harm,  because  of  the  disturbance  and 
handling  of  the  patient  which  they  necessitate.  In  those  cases  in  which 
the  patient  is  much  shocked  and  depressed,  and  in  which  the  pulse  is 
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feeble  or  intermittent  and  the  snrface  cold,  stimulants  may  with  great 
care  be  resorted  to.  Alcohol  may  be  given  in  small  quantities  and  very 
much  diluted.  Carbonate  of  ammonium  may  also  be  used.  Sinapisms 
to  the  epigastriinu  are  of  value,  as  is  also  the  "  flying  "  mustard  plaster 
so  much  used  by  the  older  practitioners — a  mustard  plaster  which  is 
shifted  from  place  to  place  and  limb  to  limb.  Dry  heat  by  means  of 
hot  bottles  is  in  such  cases  also  of  service,  although  one  must  be  careful, 
because  of  the  unconscious  condition  of  the  patient,  not  to  produce 
burns  which  may  subsequently  prove  very  troublesome. 

In  cases  of  average  severity,  it  is  a  good  plan  to  be  conservative  and 
to  limit  the  treatment  merely  to  position,  to  quiet,  and  to  the  adminis- 
tration of  a  purgative,  especially  as  the  measures  above  described  are  at 
times  not  only  of  doubtful  utility,  but  may  even  be  productive  of 
harm.  Bedsores  should  be  looked  for  and  guarded  against  as  much  as 
possible. 

Some  years  ago  Horsley  suggested  ligation  of  the  carotid  artery  in 
cerebral  hemorrhage,  inasmuch  as  he  had  observed  in  his  experiments 
upon  the  brains  of  monkeys  that  ligation  of  the  carotid  controlled  very 
effectually  the  bleeding  from  vessels  in  the  corresponding  hemisphere. 
A  serious  and  practical  objection,  however,  to  this  procedure  is  the  dif- 
ficulty of  making  an  absolute  diagnosis  of  cerebral  hemorrhage,  and  the 
fact  that  ligation  of  the  carotid  in  a  case  of  thrombosis  would  in  all 
probability  be  jjroductive  of  great  harm.  There  is,  hoAvever,  one  class 
of  cases  in  which  I  believe  this  expedient  should  be  carried  out.  I 
refer  particularly  to  the  ingravescent  hemorrhages.  If  in  a  given  case 
presenting  all  of  the  ordinary  symptoms  of  apoplexy,  with  the  exception 
that  the  loss  of  consciousness  is  exceedingly  slow,  gradual,  or  incom- 
plete and  the  paralysis  very  slowly  progressive,  the  carotid  should  be 
tied.  This  procedure  was  actually  carried  out  in  a  case  by  Keen  and 
the  writer  with  the  result,  as  we  believe,  of  saving  the  life  of  the 
patient.^  Compression  of  the  carotid  has  also  been  suggested  and  at 
times  carried  out.  This  expedient  offers  the  same  objections  as  ligation, 
and  should  be  limited,  like  ligation,  to  the  ingravescent  form  ;  and  here 
I  believe  it  to  be  inferior  to  ligation.  In  cases  also  in  which  the  symp- 
toms, while  not  of  the  typical  ingravescent  form,  are  yet  those  of  a 
steadily  increasing  paralysis,  the  writer  believes  that  ligation  should  be 
practised.  In  a  case  seen  by  the  writer  in  consultation,  in  which  an 
apoplexy  had  occurred  at  four  o'clock  in  the  morning,  there  were  pres- 
ent at  first,  it  was  stated,  but  ordinary  symptoms,  none  of  them  fou- 
droyant.  Twelve  hours  later,  however,  the  symptoms  had  become  bi- 
lateral ;  the  hemorrhage  had  evidently  burst  into  the  ventricles.  Here 
is  a  case  in  which  ligation  at  the  projK'r  time  might  have  saved  life. 
Lan])hcar'"  advocates  surgical  interference  in  hemorrhages  from  sound 
vessels  beyond  the  circle  of  Willis.  He  tliinks  that  operation  should 
be  undertaken  as  in  abdominal  hemorrhage.  Whether  this  expedient 
can  be  a])plied  to  any  but  a  very  limited  number  of  cases  remains  to 
be  seen. 

Regarding  the  treatment  <jf  tlie  subse(picnt  palsies  we  are  to  be- 
guided   by  general   principles. 

*  Dercum  and  Keen :  Journal  of  Nervous  and  Mental  Diseases,  1894,  xxi.  586. 
^  Transactions  of  the  Med.  Assoc,  of  Missouri,  1893,  271. 
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When  the  immediate  and  alarming  symptoms  of  an  apoplexy  have 
subsided,  it  is  not  unusual  to  administer  small  doses  of  some  mercurial 
in  the  hope  of  influencing  the  absorption  of  the  clot  or  the  resulting 
local  inflammatory  reaction  in  the  brain.  Their  use,  however,  is  based 
upon  theoretical  indications  only,  and  the  benefit  derived  from  them  is, 
to  say  the  least,  problematical.  Besides,  we  should  be  careful  not  to  add 
to  the  distress  of  the  apoplectic  stroke  the  sufferings  of  a  salivation. 
The  iodides  are  also  not  infrequently  prescribed  with  a  view  of  stimu- 
lating absorption  of  the  clot.  To  what  extent,  if  any,  they  actually 
assist  in  this  process  we  do  not  know.  However,  they  are  less  objec- 
tionable than  the  mercurials,  and,  while  positive  good  cannot  be  claimed 
for  them,  they  cannot  be  accused  of  positive  harm. 

We  must  remember,  further,  that  very  common  sequels  of  cerebral 
hemorrhage  are  rigidity  and  contracture.  Evidently,  while  extensive 
changes  are  taking  place  in  the  cord,  such  as  secondary  degeneration, 
drugs  which  stimulate  or  excite  the  cord  are  to  be  avoided.  There  are 
two  errors  into  which  ph3"sicians  now  and  then  fall :  The  first  is  the 
administration  of  strychnine.  No  drug  can  be  more  valueless  under  the 
circumstances.  It  surely  can  in  no  way  influence  the  pathological  pro- 
cesses going  on  at  the  site  of  the  hemorrhage,  nor  can  it  prevent  the 
subsequent  death  of  the  fibres  in  the  motor  tract.  On  the  other  hand, 
it  is  highly  probable  that  the  drug  is  productive  of  harm.  It  is,  to 
begin  with,  a  powerful  motor  excitant,  and  appears  to  act  especially 
upon  the  motor  ganglion  of  the  cord.  Surely,  wdien  the  cord  is  already 
in  a  condition  of  hyper-excitability,  Avhen  the  reflexes  are  abnormally 
increased,  and  when  the  muscles  are  in  a  condition  of  chronic  spasm,  it 
cannot  be  claimed  that  this  drug  is  indicated. 

Another  error  which  physicians  sometimes  commit  is  the  early  em- 
ployment of  electricity.  In  the  experience  of  the  writer  this  agent 
may  be  productive  of  harm.  It  is  as  clearly  contraindicated  as  strych- 
nine. We  must  remember,  first,  that  in  palsies  of  cerebral  origin  the 
motor  cells  in  the  anterior  cornua  of  the  S2)inal  cord  and  the  motor 
nerve  fibres  are  intact,  and  that  for  this  reason  stimulation  of  the  nutri- 
tion of  the  muscles  by  electricity  is  not  indicated.  Further,  to  use  an 
agent  which  will  disturb  the  peripheral  portion  of  the  motor  apparatus 
is  of  questionable  value  when  chronic  pathological  changes  of  an  irrita- 
tive character  are  taking  place  in  the  spinal  cord.  The  early  use  of 
electricity  is  therefore  to  be  condemned.  Only  at  a  relatively  late 
period,  when  we  have  reason  to  believe  that  active  changes  have  sub- 
sided both  in  the  cord  and  brain,  is  the  use  of  electricity  justifiable. 
It  should  be  employed  in  the  following  manner :  We  should  bear  in 
mind  that  certain  muscles  of  the  paralyzed  limbs  tend  to  become  spastic 
and  bring  about  the  secondary  contractures  which  we  have  described. 
Surely  it  is  bad  therapeutics  to  stimulate  such  muscles.  The  use  of 
electricity  should  be  limited  to  those  groups  of  muscles  which  oppose 
the  groups  concerned  in  producing  the  contractures.  For  instance,  in 
applying  the  faradic  current  to  the  arm  it  should  never  be  applied  to 
the  biceps  or  to  the  flexor  and  pronators  of  the  forearm ;  its  use  should 
be  entirely  limited  to  the  extensor  group  and  supinators.  On  the  other 
hand,  in  the  leg  which  tends  to  assume  the  position  of  extension  it  is 
the  flexor  muscles  on  the  back  of  the  this:h  and  the  flexor  muscles  on 
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the  front  of  the  leg  which  need  stimulation.  It  should  be  added  that 
the  slowly  interrupted  faradic  current  is  indicated  rather  than  the 
rapidly  interrupted  current.  The  constant  galvanic  current  has  been 
suggested,  and  is  used  at  various  times,  as  an  application  to  the 
muscle  groups  especially  concerned  in  the  contractures.  Regarding  this 
measure,  all  that  we  can  say  is  that  it  is  not  contraindicated,  but  that  it 
yields  little  appreciable  benefit. 

A  very  valuable  agent,  which  gives  not  only  a  sense  of  comfort  to 
the  patient,  but  which  for  a  time  at  least  diminishes  the  contractures,  is 
massage.  When  used  judiciously  and  when  combined  with  passive 
movements,  the  rigidity  and  contractures  may  become  distinctly  less- 
ened. It  cannot  be  regarded,  however,  as  much  more  than  a  palliative 
agent. 

Attention  to  general  principles  of  hygiene  and  proper  living  are  the 
real  means  by  which  actual  good  is  accomplished.  A  very  large  number 
of  hemiplegics  recover  to  such  an  extent  as  to  be  able  to  walk  and  to 
attend  to  matters  of  business,  and  there  can  be  no  doubt  that  many 
of  them  become  accustomed  to  the  degree  of  palsy  from  which  they 
suffer,  and  in  many  instances  actually  learn  to  disregard  it.  Over-eating 
and  excesses  of  all  kinds  are  of  course  to  be  interdicted,  and  the  patient, 
as  a  rule,  willingly  complies  with  the  rigid  instructions  given  him,  and  as 
a  result  may  be  rewarded  by  an  amount  of  general  physical  and  mental 
health  unknown  before  the  seizure. 

The  treatment  of  spontaneous  meningeal  hemorrhage  is  that  of  ordi- 
nary apoplexy.  However,  in  those  rare  cases  in  which  a  small  hemor- 
rhage occurs  on  the  inner  surface  of  the  dura,  giving  rise  to  signs  of 
sudden  and  pronounced  meningeal  irritation — symptoms  which  some- 
times closely  resemble  a  meningitis — free  purgation,  wet  cups  to  the 
back  of  the  neck,  and  even  venesection,  shoukl  be  resorted  to.  It  is 
almost  always  necessary  to  give  morphine  hypodermically  to  relieve  the 
pain,  as  the  latter  is  so  severe.  Ice  to  the  head  is  also  frequently  of 
advantage. 

Traumatic  meningeal  hemorrhage  is  most  frequently  extradural,  and 
in  by  far  the  greater  number  of  cases  the  source  of  the  hemorrhage  is 
the  middle  meningeal  artery.  Trephining  is  indicated,  and  the  site  of 
the  injury  generally  offers  a  guide  as  to  the  locality.  However,  localiz- 
ing symptoms  should  be  sought  for,  as  they  frequently  assist  us  in 
accurately  determining  the  location  of  the  clot.  If  no  guide  is  offered 
either  by  localizing  symptoms  or  by  local  signs  of  trauma,  such  as 
bruises  or  fracture,  the  operator  should  trephine  first  over  the  anterior 
branch  of  the  middle  meningeal,  and,  if  the  clot  be  not  discovered  here, 
he  shoidd  immediately  trephine  over  the  ywsterior  branch.  The  clot  is 
best  reached  in  the  majority  of  cases  by  trephining  one  and  a  quarter 
inches  ])ehind  the  external  angular  ])rocess  of  the  frontal  bone,  at  the 
level  of  the  outer  border  of  the  orbit  (Keen).  Hemorrhage  from  the 
posterior  Ijrancli  of  the  middle  meningeal  is  best  sought  for  by  a  trephine 
opening  made  at  the  same  level  as  the  ])receding  one,  immediately  below 
the  ])arietal  boss.  (For  further  surgical  details  the  reader  is  referred  to 
works  upon  surgery.) 
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CEREBRAL  ANEURYSMS. 

In  addition  to  the  miliary  aneurysms  which  play  so  important  a 
part  in  cerebral  hemorrhage,  large  aneurysms  are  occasionally  found 
involving  the  larger  arteries,  especially  of  the  base.  Most  frequently 
these  aneurysms  are  found  in  the  middle  cerebral,  and  more  often 
upon  the  left  side  than  upon  the  right.  Aneurysms  of  the  basilar  ar- 
tery occur  next  in  frequency.  Some  authors,  however  {e.  g.  Lebert 
and  Killian),  maintain  that  this  vessel  is  involved  more  frequently  than 
the  middle  cerebral.  Third  in  frequency  appears  to  be  the  internal 
carotid.  According  to  Gowers,  the  other  cerebral  vessels  are  involved 
in  the  following  order :  anterior  cerebral,  posterior  communicating, 
anterior  communicating,  vertebral,  posterior  cerebral,  and  inferior  cere- 
bellar. According  to  Hoffman,  the  order  of  frequency  is  as  follows : 
first,  the  middle  cerebral ;  second,  the  internal  carotid ;  third,  the  ante- 
rior communicating ;  and  fourth,  the  basilar.  When  occurring  upon 
the  arteries  of  the  base  the  aneurysms  are  usually  seated  on  some  ex- 
posed portion  of  the  vessels — i.  e.  before  the  arteries  enter  the  sub- 
stance of  the  brain.  Most  frequently  they  occur  upon  the  main  trunks 
of  the  arteries,  though  they  are  often  found  in  the  larger  branches,  and 
are  especially  prone  to  occur  at  points  of  bifurcation.  Occasionally  one 
vessel  is  the  seat  of  several  aneurysms  or  a  number  of  aneurysms  may 
be  found  upon  different  vessels.  They  may  also  occur  in  the  brain  sub- 
stance itself,  but  this  is  excessively  rare.  Sometimes  an  anomalous 
vessel  is  the  seat  of  the  disease. 

Etiology  and  Pathology. — The  cerebral  vessels  are  subject  to 
the  same  degenerative  changes  as  other  vessels,  and  any  lesion  that 
weakens  the  vessel  walls  may  lead  to  the  formation  of  an  aneurysm. 
Arterio-sclerosis  plays  here  a  role  similar  to  that  which  it  plays  in  the 
formation  of  aneurysms  elsewhere.  More  frequently,  however,  sjaecial 
causes  are  at  work,  such  as  embolism,  syphilis,  and  trauma.  An  embo- 
lus, for  instance,  may  plug  a  vessel,  and  dilatation  may  ensue  upon  the 
cardiac  side  of  the  obstruction.  At  other  times  the  embolus  may  be 
of  such  a  character,  perhaps  septic,  as  to  produce  an  endarteritis,  which, 
even  if  the  vessel  has  not  been  completely  plugged,  may  lead  to  the 
formation  of  an  aneurysm.  It  is  not  infrequent,  therefore,  to  find  as 
an  etiological  factor  more  or  less  marked  signs  of  endarteritis,  recent 
or  old.  As  might  be  expected,  such  aneurysms  are  found  mainly  upon 
the  middle  cerebral  artery.  Syphilis  is  also  a  potent  factor  in  the  pro- 
duction of  intracranial  aneurysms  by  leading  directly  to  vascular  degen- 
eration. The  basilar  artery  is  especially  prone  to  suffer  in  this  way.  The 
other  cerebral  vessels  when  affected  by  syphilitic  deposit  are  more  prone 
to  present  signs  of  simple  obstruction — i.  e.  thrombosis  (see  p.  380). 
Trauma  is  a  relatively  infrequent  cause  of  intracranial  aneurysms, 
though  it  undoubtedly  is  every  now  and  then  the  true  etiological  factor, 
and  it  probably  brings  about  aneurysms  here  as  it  does  elsewhere — 
namely,  by  direct  injury  of  the  vessel  wall  and  subsequent  inflammatory 
degeneration. 

In  shape  intracranial  aneurysms  are  usually  sacculated,  sometimes 
projecting  from  the  side  of  a  vessel  so  as  to  appear  sessile.  At  other 
times  they  are  fusiform  or  cylindrical  in  shape.     Especially  is  this  true 
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of  aneurysms  of  the  basilar.  As  a  rule,  the  aneurysms  are  not  very 
large  ;  they  are  most  often  as  large  or  a  little  larger  than  a  pea.  Ex- 
ceptionally they  may  attain  the  size  of  a  walnut  or  even  of  an  egg. 
Thev  consist  of  thin-walled  sacs  and  are  true  aneurysms,  though  it  is 
not  impossible  that,  as  a  result  of  trauma,  a  false  aneurysm  may  be  pro- 
duced. Not  infrequently  the  walls  are  lined  by  deposits  of  fibrine  in 
various  stages  of  organization,  and  arrest  of  the  dilatation  may  be 
brought  about  in  this  way  ;  even  complete  obliteration  of  the  aneurysm 
may  take  place. 

An  aneurysm  having  formed,  it  compresses  more  or  less  the  sur- 
rounding nervous  tissue,  in  which,  indeed,  it  may  imbed  itself,  and 
special  symptoms  the  result  of  interference  with  special  portions  of  the 
brain  and  cranial  nerves  may  be  presented  during  life.  Not  infrequently 
rupture  with  hemorrhage  into  the  brain  occurs.  Sometimes  an  aneurysm 
will  erode  the  skull,  and  even  perforation  of  the  latter  may  take  place — 
e.  g.  into  the  pharynx,  nares,  or  elsewhere. 

As  might  be  expected  from  other  etiological  factors,  intracranial 
aneurysms  are  much  more  frequent  in  men  than  in  women,  and  are 
found  in  those  periods  of  life,  other  things  equal,  when  the  causes  of 
vascular  and  cardiac  disease  are  active. 

Symptoms. — The  general  symptoms  of  aneurysm  resemble  those  of 
brain  tumor.  Headache  is  almost  always  present.  At  times  it  is  made 
worse  by  muscular  eifort,  as  by  straining  at  stool.  Hebetude  and  vertigo 
may  also  occur.  Convulsions  and  vomiting  are  not  infrequent.  Optic 
neuritis,  however,  is  decidedly  less  frequent  than  in  other  forms  of 
brain  tumor.  Occasionally  apoplectiform  attacks,  due  perhaps  to  sud- 
den distention  or  to  minute  rupture  of  the  aneurysm,  interrupt  the  pro- 
gress of  the  affection.  Such  attacks  cannot,  however,  be  regarded  as 
characteristic  of  aneurysm,  as  they  may  also  occur  in  other  tumors. 

At  times  these  general  symptoms  are  accompanied  by  more  or  less 
marked  pulsating  sensations  or  by  sounds  audible  to  the  patient.  At 
other  times,  though  more  rarely,  a  distinct  aneurysmal  murmur  may  be 
discovered  by  careful  and  repeated  auscultation.  It  must  be  borne  in 
mind,  however,  that  such  sounds  may  be  present  in  other  tumors  than 
aneurysms.  Again,  it  is  worthy  of  note  that  they  may  be  limited  to 
certain  situations — e.  g.  anteriorly  or  over  the  temporal  or  auricular 
regions — i.  e.  in  the  distribution  of  the  middle  cerebral  artery  ;  or  pos- 
teriorly— /.  c.  in  the  distribution  of  the  vessels  supplied  by  the  verte- 
brals.  On  the  whole,  however,  it  must  be  admitted  that  localization  of 
the  sounds,  even  if  their  existence  is  definitely  determined,  is  both  rare 
and  difficult.  In  this  connection  it  is  also  well  to  remember  that  Oppen- 
hcim  has  demonstrated  that  anaemic  murmurs  may  be  transmitted  from 
the  vessels  of  the  neck  to  the  head.  Very  fre(|uently  an  aneurysm  pro- 
duces no  sym])toms  whatever  unless  it  ru])tures,  when  its  presence  may 
be  revealed  by  autopsy. 

Special  symptoms  may  be  present,  dependent  upon  the  location  of 
the  aneurysm.  For  example,  aneurysms  of  the  middle  cerebral  may 
])n)duce  syiii])t()ms  more  or  less  unilateral  in  cliaracter — namely,  hemi- 
pU'gia  and  often  convulsions.  Again,  if  the  aneurysm  be  extensive  or 
be  situated  at  such  a  point  as  to  involve  the  branch  given  off  to  the 
third  frontal   convolution   on  the   left    side,   aphasia   may   be  present. 
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Aneurysms  of  the  basilar  artery  may  o;ive  rise  to  various  pontine  symp- 
toms. There  may  be  unilateral  paralysis,  which  may  be  attended  by 
the  usual  signs  of  a  crossed  or  alternate  hemiplegia.  At  other  times 
the  pontine  symptoms  are  bilateral,  and  then  palsies  referable  to  both 
sides  of  the  body  are  present.  Of  the  cranial  nerves,  the  fifth  and  the 
facial  nerves  are  most  frequently  involved. 

When  aneurysms  occur  upon  the  internal  carotid — say  in  its  course 
through  the  cavernous  sinus  or  just  beyond  this — symptoms  are  usually 
present  indicative  of  interference  with  the  third  nerve.  The  paralysis 
of  the  third  nerve  may  at  first  be  limited  to  individual  branches,  but 
later,  and  not  infrequently  early,  all  branches  seem  to  be  equally  in- 
volved. The  optic  nerve  is  also  apt  to  suffer  from  compression,  so  that 
blindness  may  sooner  or  later  supervene  on  the  affected  side.  It  is  im- 
portant in  this  connection  to  bear  in  mind  that  the  fulness  of  the  oph- 
thalmic veins,  oedema  of  the  conjunctiva,  of  the  eyelids,  and,  indeed,  of 
the  orbital  tissues  generally,  so  typically  seen  in  thrombosis  of  the 
cavernous  sinus,  is  absent  here.  Not  only  is  the  flow  of  blood  to  the 
cavernous  sinus  imperfectly  interfered  with,  but  the  communication  with 
the  facial  vein  is  such  as  to  relieve  any  venous  overfilling  that  may  be 
present. 

An  aneurysm  of  the  anterior  cerebral  artery,  if  it  produce  symptoms 
at  all,  may  do  so  by  interfering  with  the  optic  nerve  and  giving  rise  to 
dimness  of  vision,  but  no  oculo-motor  palsies  are  present,  as  in  aneur- 
ysms of  the  internal  carotid.  Extensive  aneurysm  of  the  anterior  cere- 
bral may  of  course  give  rise  to  unilateral  symptoms  of  various  kinds, 
such  as  hemiplegia  and,  if  on  the  left  side,  aphasia. 

Aneurysms  of  the  posterior  cerebral  may  give  rise  to  pontine  symp- 
toms, more  especially  crossed  hemiplegia.  Aneurysm  of  the  cerebellar 
arteries  cannot  be  diagnosticated,  save  perhaps  in  very  exceptional  in- 
stances. Aneurysms  of  the  circle  of  Willis  are  apt  to  give  rise  to  gen- 
eral symptoms  only,  unless  they  be  sufficiently  large  to  compress  neigh- 
boring structures,  such  as  the  optic  nerves,  optic  chiasm,  optic  tract,  or 
crura.  Paralysis  of  the  third  nerve  without  loss  of  vision  would  locate 
the  aneurysm  in  the  posterior  communicating  artery. 

Diagnosis. — When  the  aneurysm  gives  rise  to  symptoms,  the  latter, 
as  already  stated,  may  resemble  those  of  brain  tumor.  They  may  be 
distinguished  from  the  latter,  however,  by  the  focal  symptoms  suggest- 
ing location  in  a  special  vessel  at  the  base ;  secondly,  in  the  infrequent 
occurrence  of  optic  neuritis.  If  aneurysm  at  the  base  be  suspected,  we 
may  differentiate  between  the  various  vessels  upon  the  lines  that  have 
already  been  indicated  in  the  discussion  of  the  Symptoms  (p.  386).  Thus 
an  aneurysm  of  the  anterior  cerebral  may  give  rise  to  impairment  or 
loss  of  vision  upon  one  side,  and,  if  sufficiently  large,  to  hemiplegic 
symptoms  on  the  opposite  side  of  the  body.  Oculo-motor  palsies,  it 
should  be  remembered,  will  be  absent.  If  the  aneurysm  be  upon  the 
internal  carotid,  on  the  other  hand,  loss  of  vision  in  the  eye  of  the  same 
side  sooner  or  later  follows,  and  there  are  also  present  marked,  generally 
early,  signs  of  oculo-motor  palsy.  If  the  aneurysm  be  upon  the  poste- 
rior communicating,  oculo-motor  palsy  may  be  present,  but  in  this  in- 
stance without  impairment  of  vision.  If  the  posterior  cerebral  be  in- 
volved, oculo-motor  symptoms  are  again  present,  and  also  without  loss 
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of  vision,  but  now  accompanied  by  a  hemiplegia  of  the  opposite  side  of 
the  body,  due  to  the  pressure  of  the  aneurysm  upon  the  crus. 

An  apoplexy  due  to  the  rupture  of  an  aneurysm  is  attended,  as  a 
rule,  by  yery  pronounced  symptoms.  However,  at  times  the  escape  of 
blood  is  so  gradual  that  the  symptoms  come  on  comparatively  slowly. 
Diagnostic  features  of  a  differential  value  of  an  apoplexy  due  to  intra- 
cranial aneurysm  are  wanting.  However,  a  rupture  of  an  aneurysm  is 
perhaps  suggested  when  the  apoplexy  is  yery  pronounced,  and  is  atypi- 
cal as  regards  the  motor  symptoms,  and  also  when  such  symptoms  occur 
in  a  person  the  subject  of  syphilis,  of  disease  of  the  heart,  or  when  there 
is  a  history  of  severe  trauma  of  the  head  ;  in  every  instance,  however, 
other  conditions  must  if  possible  be  excluded. 

Peogxosis. — If  the  diagnosis  has  been  actually  established,  the  prog- 
nosis is  necessarily  serious.  By  far  the  larger  number  of  aneurysms  of 
the  brain  rupture  sooner  or  later.  The  course  of  aneurysms  of  the  brain 
is  relatively  rapid — more  rapid  than  that  of  tumors.  Their  duration 
without  rupture  appears  to  depend  to  some  extent  upon  their  origin. 
Aneurysms  the  result  of  an  infecting  embolus  pursue  a  much  more  rapid 
course  than  aneurysms  due  to  simple  degenerative  processes  in  the  yes- 
sel  walls  or  to  specific  disease.  Some  cases  rujjture  after  they  have  been 
under  observation  for  a  few  weeks  or  months.  Others,  again,  may  per- 
sist for  a  number  of  years. 

Treatment. — As  in  aneurysms  elsewhere,  two  methods  of  treat- 
ment are  applicable — /.  e.  medical  and  surgical.  Internally  the  iodide 
of  potassium  may  be  given,  and  it  appears  to  act  as  it  does  in  aneurysms 
of  other  vessels.  We  must  remember,  also,  that  syphilis  is  a  not  infre- 
quent cause  of  aneurysms  of  the  base  of  the  brain,  especially  of  the  pons, 
and  that  this  may  explain  the  occasional  value  of  the  iodide  of  potassium. 
Laxatives  should  also  be  administered.  A  non-stimulating  diet,  a  quiet 
life,  the  avoidance  of  all  excitants  or  exposure  should  be  advised.  If 
the  diagnosis  of  aneurysm  be  reasonably  well  established,  it  is  perfectly 
proper  to  attempt  surgical  interference.  This  has  been  done  repeatedly 
in  aneurysm  of  the  internal  carotid  by  ligation.  In  aneurysm  of  the 
basilar  it  would  be  perfectly  justifiable  to  attempt  ligation  of  the 
vertebrals. 


(EDEMA   OF  THE  BRAIN. 

Etiology. — Gi^dema  of  the  brain  is  an  afPection  that  is  always 
secondary  to  some  other  pathological  condition.  It  cannot,  therefore, 
be  regarded  as  a  distinct  clinical  entity.  For  instance,  oedema  of  the 
brain  is  met  with  in  such  cases  of  extensive  disease  of  the  intracranial 
structures  as  are  accomjianicd  by  considerable  loss  in  volume.  Here 
the  fjodema  of  tlie  brain  tissue  and  of  the  meml)rane  is  compensatory  in 
character.  A  notable  example  of  oedema  due  to  this  cause  is  seen  in  the 
brain  in  advanced  paretic  dementia.  Again,  all  causes  of  obstruction  in 
the  circulation  within  the  cranium,  such  as  occlusion  of  the  sinuses, 
especially  of  the  longitudinal  sinus,  may  result  in  oedema  of  the  brain. 
Causes  of  obstruction   of  the  general  venous  circulation,   more   espe- 
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cially  disease  of  the  heart,  may  also  produce  this  condition.  Thus  it 
may  be  met  with  in  the  terminal  periods  of  mitral  insufficiency,  or,  on 
the  other  hand,  in  mitral  stenosis.  It  also  occurs  in  the  last  stages  of 
Bright's  disease,  and  is  commonly,  if  not  always,  present  in  uraemia. 
CEdema  of  the  brain  is  also  met  as  the  result  of  acute  alcoholic  intoxica- 
tion. Frequently,  too,  cedema  of  the  brain  substance  and  membranes  is 
met  with  in  general  infectious  diseases,  even  when  there  has  not  been 
present  a  frank  meningitis. 

The  SYMPTOMS  of  oedema  of  the  brain  are,  as  a  rule,  overshadowed 
by  those  of  the  disease  to  which  the  oedema  is  due.  However,  drowsi- 
ness, stupor,  or  unconsciousness  more  or  less  marked  are  among  the 
special  symptoms  present.  It  is  not  improbable  that  the  convulsions 
met  with  in  uraemia  are  really  clue  to  the  concomitant  oedema  of  the 
brain.  In  this  connection  also  we  should  bear  in  mind  the  occasional 
occurrence  of  ursemic  hemiplegia  or  ursemic  hemieclampsia,  the  symp- 
toms of  which  are  probably  due  to  oedema. 

The  TEEATMENT  of  Cerebral  oedema  is  of  course  the  treatment  of  the 
underlying  disease. 


CEREBRAL  ANEMIA  AND  HYPEREMIA. 
It  was  formerly  the  custom  to  speak  of  anaemia  and  hyperaemia  of 


the  brain  as  though  they  were  w^ell-defined  clinical  entities.  There  i 
however,  reason  to  believe  that  these  conditions  are  very  rare,  at  least 
as'  primary  affections.  The  researches  of  Geigel  have  shown  that  large 
fluctuations  in  the  sum  total  of  blood  in  the  vessels  of  the  brain  do  not 
occur,  and  it  is  extremely  probable  that  the  symptoms  present  in  a  given 
case  are  due  rather  to  the  rate  of  the  flow  of  blood  through  the  vessels 
than  to  their  being  unusually  full  or  unusually  empty.  According  to 
this  view,  a  slowing  of  the  flow  of  the  blood  through  the  brain  means  a 
a  lessened  interchange  between  the  tissue  of  the  brain  and  the  blood, 
and  symptoms  are  present  corresponding  to  anaemia ;  conversely,  an 
increase  in  the  rate  of  the  blood  gives  rise  to  the  symptoms  of  hyper- 
aemia. Whatever  may  be  the  real  pathological  condition,  we  must  bear 
in  mind  that  it  is  in  the  vast  majority  of  cases  secondary  to  general  dis- 
turbances. We  should  remember,  further,  that  the  symptoms  of  nervous 
exhaustion  are  not  those  of  cerebral  anaemia ;  in  the  past  the  cerebral 
symptoms  of  neurasthenic  subjects  were,  only  too  frequently,  falsely 
attributed  to  this  condition. 

Symptoms  of  Cerebral  Anaemia. — The  symptoms  of  undoubted 
cerebral  anaemia — such,  for  instance,  as  occurs  in  excessive  general  loss 
of  blood — consist  of  ringing  in  the  ears,  dimness  or  loss  of  vision,  dila- 
tation of  the  pupils,  vertigo,  nausea,  vomiting,  headache,  mental  con- 
fusion and  delirium,  insomnia,  and  attacks  of  fainting.  If  the  patient 
lie  down,  the  symptoms  are  generally  lessened,  and  this  is  true  to  a 
greater  extent  when  the  head  is  made  to  assume  the  position  of  the 
lowest  or  most  pendent  portion  of  the  body. 

Symptoms  similar  to  those  met  w^ith  as  the  result  of  exhausting 
hemorrhage  are  such  as  accompany  an  ordinary  attack  of  fainting  or 
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any  other  sudden  arrest  of  tlie  heart's  action.  General  anaemia  and  the 
various  diseases  of  the  blood,  chlorosis,  leucaemia,  and  the  various 
cachexias  and  inanition,  may  be  occasionally  accompanied  by  cerebral 
sym}3toms  suggesting  cerebral  anaemia. 

Symptoms  of  Cerebral  Hyper.emia. — Like  anaemia,  hyperaemia 
of  the  brain  is  generally  accompanied  by  symptoms  of  some  general 
affection.  It  is  present  in  two  forms — active  or  arterial  and  passive  or 
venous.  It  is  probable  that  the  symptoms  presented  in  the  initial  stages 
of  meningitis  and  of  some  of  the  exanthemata  and  simple  febrile  affec- 
tions, are  due  to  an  active  cerebral  hyperaemia.  Among  them,  as  is  well 
known,  are  such  symptoms  as  photophobia,  auditory  hype raesthesia,  con- 
fusion of  thought,  headache,  and  delirium.  At  other  times,  too,  it  is  not 
improbable  that  hypertrophy  of  the  heart,  even  when  the  latter  is  com- 
pensatory, is  accompanied  by  active  cerebral  congestion.  In  such  per- 
sons unusual  exertion  or  the  taking  of  stimulants  so  excites  the  heart's 
action  as  to  give  rise  to  a  sense  of  fulness  in  the  head,  headache,  throb- 
bing sensations,  cerebral  excitement,  tinnitus,  vertigo,  and  insomnia. 
Whether  hyperaemia  of  the  brain  occurs  as  a  complication  of  neuras- 
thenia is  extremely  problematical.  It  is  probable  that  the  symptoms 
in  the  last-mentioned  affection  are  due  to  the  exhausted  condition  of 
the  nerve  centres,  and  not  to  any  disturbance  of  the  circulation. 

Passive  cerebral  hypenemia  or  venous  congestion  results  more  espe- 
cially from  general  obstruction,  such  as  is  present  is  diseases  of  the 
heart — for  example,  mitral  stenosis  and  obstruction  of  the  vena  cava. 
It  is  also  met  with  in  emphysema.  The  symptoms  of  passive  cerebral 
hyperaemia  are  not  well  defined.  There  is  often  a  dull  headache,  some 
tendency  to  somnolence,  and  general  weakness.  The  symptoms  very 
much  resemble  those  met  with  in  oedema  of  the  brain — a  condition 
which  is  doubtless  frequently  associated  with  passive  hyperaemia. 

The  treatment  of  cerebral  anaemia  or  of  cerebral  hyperaemia  is 
naturally  the  treatment  of  the  associated  and  underlying  conditions. 
Thus,  the  treatment  of  anaemia  associated  with  loss  of  blood,  chlo- 
rosis, leucaemia,  general  anaemia,  and  the  various  cachexias  is  of  course 
the  treatment  of  these  various  states.  Similar  remarks  apply  to  cere- 
bral hyperaemia.  Thus  in  the  case  of  disease  of  the  heart  attended  by 
general  venous  obstruction  our  remedies  are  to  be  directed  to  this 
condition  primarily.  In  the  case  of  suppressed  menstruation  or  of 
threatened  apoplexy  the  remedies  especially  ajiplicable  to  these  con- 
ditions are  to  be  employed.  Symptoms  of  heat  and  fulness  of  head, 
ringing  in  the  ears,  vertigo  occurring  in  jilethoric  persons,  should  be 
met  by  active  purgation,  general  or  local  bloodletting,  and  the  adminis- 
tration of  bromides.  If  there  should  be  reason  to  believe  that  a  case 
of  neurasthenia  is  complicated  by  cerebral  hyperaemia,  we  should  employ, 
togetlier  with  other  models  of  treatment,  the  bromides,  and  es})ccially 
ergot.     Hot  foot-l)aths  or  sitz-baths  are  also  to  be  l)orne  in  mind. 
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THROMBOSIS  OF  THE  SINUSES  OF  THE  DURA  MATER. 

Thrombosis  of  the  sinuses  of  the  dura  mater  possesses  a  pecuhar 
ini])ortance,  because  of  the  relation  which  the  sinuses  bear  to  the  venous 
circulation  of  the  brain,  to  various  cranial  nerves  and  sense  organs,  as 
well  as  to  certain  portions  of  the  extracranial  venous  circulation.  There 
are  present  various  general  symptoms  indicative  of  gross  intracranial 
lesions,  and  in  addition  various  external  phenomena,  such  as  localized 
pain  and  tenderness  and  swelling  at  certain  points — points  at  which  the 
intracranial  and  extracranial  venous  circulations  communicate.  Thrombi 
in  sinuses  owe  their  origin  to  two  distinct  conditions  :  First,  there  may 
be  present  an  altered  state  of  the  blood,  which,  when  associated  with  a 
feeble  circulation,  may  lead  to  deposits  of  fibrine.  Such  conditions  are 
present  in  various  adynamic  states — for  example,  in  the  last  stages  of 
phthisis,  in  grave  chronic  diarrhoea,  in  typhoid  fever,  in  cancer,  in 
chlorosis,  in  profound  anaemia,  and,  at  times,  in  general  septic  condi- 
tions. Thrombi  occurring  under  such  circumstances  are  more  frequently 
found  in  the  longitudinal  sinus  than  elsewhere.  The  slow  rate  of  the 
blood  current  in  this  sinus,  as  well  as  the  shape  of  its  cavity  and  the 
numerous  trabeculse  which  traverse  the  latter,  presents  conditions  pecu- 
liarly favorable  to  the  formation  of  thrombi.  Thrombi  of  adynamic  or 
hsemic  origin  are  practically  never  found  in  the  other  sinuses. 

The  other  conditions  which  lead  to  sinus  thrombosis  are  purely  local, 
and  consist  either  of  a  lesion  of  the  sinus  wall  or  of  inflammation  of 
veins  emptying  into  or  communicating  with  the  sinus.  The  most  com- 
mon cause  is  inflammation  of  the  wall  of  a  sinus  due  to  disease  of  some 
contiguous  structure,  such  as  purulent  otitis  media  with  disease  of  the 
temporal  bone.  Brain  abscess,  meningitis,  or  suppurative  inflammation 
of  any  cranial  bones  contiguous  to  sinuses  may  give  rise  to  thrombosis. 
Suppurative  inflammations  of  certain  cavities  whose  venous  supply  com- 
municates with  the  sinuses,  such  as  the  orbit  and  the  nares,  may  also 
give  rise  to  this  condition.  To  the  list  of  causes  we  should  also  add 
inflammation  of  various  structures  external  to  the  skull,  such  as  phle- 
bitis, cellulitis,  erysipelas,  and  carbuncle.  Wounds  of  sinuses  and  frac- 
tures of  the  skull  also  occasionally  lead  to  thrombosis.  Sonnenburg ' 
records  an  interesting  case  of  shot  wound  of  the  head  followed  by  throm- 
bosis of  the  cavernous  sinus  with  characteristic  symptoms. 

A  clot  having  formed  in  a  sinus,  it  may  extend  into  the  veins  of 
the  pia  mater,  and  as  a  consequence  the  flow  of  the  blood  in  these  veins 
is  arrested,  and  the  areas  of  the  brain  which  they  supply  may  become 
at  first  oedematous,  and  later  undergo  destructive  softening.  If  the 
thrombi  occur  at  certain  points  at  which  the  extracranial  veins  com- 
municate with  the  intracranial  venous  circulation,  various  local  swellings, 
as  already  stated,  occur,  and  in  such  case  striking  and  characteristic 
symptoms  make  their  appearance.  In  structure  the  thrombus  consists 
usually  of  a  laminated  clot.  When  it  owes  its  origin  to  purulent  disease 
of  bone  or  of  some  cavity,  it  may  itself  be  purulent.  Later,  indeed,  by 
extension  into  the  veins  of  the  neck  it  may  give  rise  to  general  pysemic 
infection  or  to  metastatic  abscess  of  the  lung.  By  far  the  greater 
number  of  thrombi  of  the  sinuses  follow  purulent  disease  of  the  mid- 

^  Berlin,  klin.  Wochenschrift,  May,  1896. 
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die  ear;  for  instance,  of  128  cases  collected  by  Alport/  118  followed 
chronic  (;lisease  of  this  structure.'^  Sinus  thrombosis  occurs  most  fre- 
quently in  youth  and  early  adult  life — that  is,  between  seventeen  and 
twenty-six  years  of  age.  A  relatively  large  number  of  thromboses  of 
the  sinuses  occur  in  infancy,  more  especially  in  the  first  three  years  of  life. 
These  are,  however,  due  to  various  adynamic  conditions,  exhausting 
diarrhoeas,  and  febrile  aifections. 

Symptoms. — Thrombosis  of  a  sinus  gives  rise  to  two  groups  of  symp- 
toms— namely,  general  and  special.  One  or  the  other  of  these  groups 
may  predominate  according  to  the  location  of  the  lesion.  Thus  in 
thrombus  of  the  longitudinal  sinus  the  symptoms  may  be  so  general 
that  they  may  not  be  recognized,  and  the  lesion  may  only  be  detected 
at  the  autopsy.  Occasionally  also  the  symptoms  may  be  masked  by 
other  conditions.  More  frequently,  however,  decided  general  symptoms 
are  present,  such  as  severe  headache,  vomiting,  rigors,  fever,  and  slow 
pulse ;  at  times  also  convulsions,  and  even  rigidity  of  the  back  of  the 
neck,  may  be  observed.  The  patient  is  also  apt  to  be  dull  and  confused, 
or  he  may  be  delirious,  somnolent,  or  stuporous.  Sometimes  palsies  are 
added,  and  these  may  be  pronounced  and  hemiplegic  in  type,  and  are 
due  apparently  to  interference  with  the  circulation  of  various  cortical 
areas.  When,  as  is  not  infrequently  the  case,  a  thrombus  of  a  sinus  is 
complicated  by  a  purulent  meningitis  or  brain  abscess  other  symptoms 
are  added  which  may  complicate  and  obscure  the  symptoms  of  sinus 
disease. 

The  various  general  symptoms  Avhich  we  have  detailed,  it  can  readily 
be  seen,  are  of  themselves  of  but  little  value  in  making  a  diagnosis. 
Indeed,  a  diagnosis  of  sinus  thrombosis  can  only  be  made  when  certain 
special  symptoms  are  present  which  point  to  obstruction  of  a  sinus. 
It  is  evident  that  these  symptoms  vary  with  the  particular  sinus  in- 
volved, and  it  will  be  necessary  for  us  to  study  the  symptoms  presented 
by  thrombus  of  the  lateral,  longitudinal,  and  cavernous  sinuses  sepa- 
rately and  in  detail. 

From  what  has  been  stated  in  regard  to  the  relation  of  sinus 
thrombosis  to  disease  of  the  middle  ear,  it  can  be  readily  under- 
stood that  thrombosis  occurs  far  more  frequently  in  the  lateral  sinus 
than  elsewhere.  The  most  common  cause  of  disease  of  the  lateral 
sinus  is  caries  of  the  petrous  bone,  the  caries  in  turn  depending  upon 
disease  of  the  middle  ear ;  therefore  in  thrombosis  of  the  lateral  sinus 
evidences  of  chronic  inflammation  of  the  middle  ear  are  usually  pres- 
ent. Not  infrequently  the  sinus  thrombosis  is  preceded  by  a  severe 
earache  or  intense  headache.  Later  on,  when  the  thrombosis  has 
become  established,  fever,  pyemic  in  character,  vomiting,  and  optic 
neuritis  may  be  added.  Rarely,  nystagmus  has  been  noted.  When  the 
involvement  of  a  sinus  is  complete  s})ecial  symptoms,  due  to  inter- 
ference with  the  veins  which  communicate  with  the  extracranial  veins, 
are  present.  The  lateral  sinus  communicates  with  these  veins  by  means 
of,  first,  a  small  vein  which  passes  through  the  ])()sterior  condyloid  fora- 
men, and,  secondly,  by  means  of  another  small  vein  which  passes 
through  the  mastoid  foramen  (see  Figs.  51  and  52).     The  latter,  which 

1  Journ.  Amer.  Med.  Amoc,  1892,  xix.  pp.  690,  725. 

*See  also  Janscn  :  Archivf.  Ohrenheilk.,  Leipzig,  1893,  xxxv.  and  xxxvi. 
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is  the  most  important,  communicates  with  the  posterior  auricular  vein, 
and  indirectly  with  the  occipital  vein  and  external  jugular.  When  the 
lateral  sinus  is  obstructed  there  is  venous  fulness  and  cedema  back  of 
the  ear  in  the  mastoid  and  occipital  regions.  The  swelling  is  also 
tender  to  pressure,  and  especially  so  over  the  mastoid  foramen.  Bennett 
has  called  attention  to  this  point.^     Further,  inasmuch  as  thrombosis  of 

Fig.  51. 


facial  vein 


Ext.  jugul  vein 


Communication  with  veins 
at  hack  of  neck 

Diagram  showing  the  communications  existing  between  the  lateral  and  cavernous  sinuses  and 
the  external  veins,  indicated  in  the  figure  by  *  (Leube). 


the  lateral  sinus  cuts  off  the  flow  of  blood  into  the  internal  jugular  vein, 
the  external  jugular  empties  itself  more  readily  into  the  common  trunk. 
Therefore  this  last-named  vessel  is  less  full  than  the  corresponding 
vessel  of  the  opposite  side.  This  symptom,  as  has  been  pointed  out  by 
Gerhard,^  becomes  more  evident  by  efforts  at  inspiration.  In  stout  per- 
sons, however,  it  is  sometimes  difficult  to  judge  of  the  relative  fulness 
of  these  vessels.  Again,  if  the  thrombus  has  existed  sufficiently 
1  Lancet,  1893,  ii.  pp.  619,  1001.  ^  Deutsche  Klinik,  1867,  ix.  p.  437. 
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long,  it  may  extend  from  the  lateral  sinus  into  the  internal  jugular 
vein  for  such  a  distance  as  to  block  the  communication  of  this  vessel 
with  the  external  jugular.  It  can  be  readily  seen  that  in  such  case  the 
external  jugular,  instead  of  being  less  prominent  than  normal,  is  unusu- 
ally distended.  Further,  if,  as  just  stated,  the  thrombus  extends  into  the 
internal  jugular  vein,  the  signs  of  deep-seated  phlebitis  of  the  neck  are 
present.  There  is  tenderness  over  the  course  of  the  internal  jugular, 
and  the  vessel  is  firm  and  resistant  to  the  touch — i.  e.  cord-like.  The 
patient  also  tends  to  incline  the  head  toward  the  side  of  the  inflamed 
vein,  so  as  to  relieve  the  tension  upon  the  vessel  as  much  as  possible,  as 

Fig.  52. 

^^^;>..Comnmnication  through  parietal 

foramen  with  externalveins  of  skull. 


Ext.  jugular  vein 

Int.  jugular 
vein 
Diagram  showing  the  communications  existing  between  the  superior  longitudinal  and  lateral 
sinuses  and  the  external  veins,  indicated  in  the  figure  by*  (Leube). 

well  as  to  relax  the  adjacent  muscles.  Septic  infection  of  the  lung  and 
general  sepsis  occur  as  the  disease  advances.  In  rare  cases  there  may 
be  excessive  slowing  of  the  pulse,  hoarseness,  aphonia,  spasm  of  the 
sterno-mastoid  and  trapezius,  difficulty  of  deglutition,  and  even  interfer- 
ence with  respiration.  When  occuri'ing  these  symptoms  are  properly  to 
be  attril)utcd  to  irritation  of  the  ])neumogastric,  s])inal  accessory,  and 
glosso-pharyngcal  nerves  :  these  structures  are  involved  in  the  jugular 
foramen,  where  they  accompany  the  jugular  vein.  Inflammation  of 
the  vein  sufficient  to  involve  those  contiguous  structures  must  be  of  a 
high  grade,  ])rol)al)ly  always  purulent.  It  must  be  repeated,  however, 
that  involvement  of  these  nerves  is  rare. 

Tiirombosis  of  the  cavernous  sinus  is  much  less  common  than  that 
of  the  lateral  sinus,  but,  like  the  latter,  may  be  due  to  the  extension  of 
inflammation  from  contiguous  structures :  occasionally  both  lateral  and 
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cavernous  sinuses  are  involved  at  the  same  time.  Deep-seated  headache 
and  other  general  symptoms  already  detailed  are  present,  but,  as  in 
thrombosis  of  the  lateral  sinus,  the  special  symptoms  are  the  most  im- 
portant. They  are  very  striking.  Inasmuch  as  the  ophthalmic  vein 
empties  directly  into  the  cavernous  sinus,  obstruction  of  the  latter  gives 
rise  to  oedema  of  the  eyelids,  oedema  of  the  conjunctiva,  and,  it  may  be, 
oedema  of  the  upper  part  of  the  face.  The  eyeball  also  may  be  very 
prominent,  and,  if  an  ophthalmic  examination  be  made,  the  retinal  veins 
are  found  to  be  swollen  and  tortuous,  and  in  addition  there  may  be 
oedema  of  the  retina  and  of  the  optic  disk.  If  obstruction  of  the  sinus 
be  complete,  these  symptoms  may  be  accentuated.  There  may  also  be 
venous  pulsation,  and  retinal  hemorrhages  may  be  noted.  If  the  throm- 
bus be  septic  in  character,  purulent  inflammation  of  the  connective 
tissue  of  the  orbit  may  result.  In  addition,  various  palsies  of  ocular 
muscles  may  be  noted,  and  there  may  be  exquisite  tenderness  and  pain 
in  the  ophthalmic  distribution  of  the  fifth  ;  associated  with  this  symp- 
tom there  may  even  occur  a  neuro-paralytic  ophthalmia.  These  symp- 
toms can  very  readily  be  understood  when  we  reflect  that  the  oculo- 
motor nerves  and  the  ophthalmic  branch  of  the  fifth  are  enclosed  in  the 
wall  of  the  sinus,  while  the  pathetic  and  abducent  nerves  pass  directly 
through  it. 

In  thrombosis  of  the  superior  longitudinal  sinus  symptoms  pointing 
to  some  general  morbid  condition  are  almost  invariably  present.  The 
lesion  occurs  not  infrequently  in  various  low  adynamic  conditions  in 
childhood,  such  as  result  from  chronic  exhausting  diarrhoeas  or  long- 
continued  fevers.  It  is  therefore  often  spoken  of  as  "  marantic  "  in 
origin.  It  may  occur  under  similar  conditions  in  adults,  but  frequently 
escapes  recognition,  the  symptoms  being  frequently  masked  by  those  of 
the  general  disease.  As  in  obstruction  of  the  other  sinuses,  special 
symptoms  are  present ;  for  example,  not  infrequently  marked  epistaxis 
ensues  from  distention  of  the  veins  of  the  nasal  cavity.  The  latter,  it 
must  be  remembered,  are  in  direct  communication  with  the  longitudinal 
sinus  (see  Fig.  51,  p.  393).  There  is  also  cyanosis  in  the  distribution  of 
the  anterior  facial  vein  and  oedema  of  the  veins  of  both  temporal  and 
parietal  regions,  spreading  up  to  the  vertex.  This  oedema  is,  as  a  rule, 
quite  marked  in  children,  and  is  due  to  the  arrest  of  the  flow  of  blood 
from  the  external  veins  into  the  longitudinal  sinus.  This  communica- 
tion takes  place  through  the  veins  of  Santorini,  which  pass  through  the 
parietal  foramina  (see  Fig.  51).  In  children  the  fontanelles  become  dis- 
tended and  prominent.  This  is  due  to  the  increase  of  intracranial  pres- 
sure, the  result  of  the  arrested  outflow  from  the  veins  of  the  convexity. 
As  might  be  expected,  headache,  vomiting,  somnolence,  delirium,  stupor, 
and  coma  are  common.  Symptoms  indicative  of  interference  with,  or 
actual  obstruction  of,  the  veins  supplying  various  cortical  centres  may 
also  be  present.  Thus,  convulsions  and  palsies  may  occur,  and  may  be 
confined  to  or  may  be  more  marked  upon  one  side  of  the  body,  or  they 
may  be  general.  Not  infrequently  thrombosis  of  the  longitudinal  sinus 
is  complicated  by  meningitis.  In  such  case  the  symptoms  will  be 
masked  by  those  of  the  latter  affection.  In  cases  in  which  the  thrombus 
is  very  slow  in  forming  the  symptoms  may  be  very  obscure,  and  may 
consist  at  first  of  nothing;  more  than   mental  dulness  and  ill-defined 
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headache  ;  the  latter  may  often  not  be  marked.  In  adults  only  would 
such  symjDtoms  as  these  be  called  to  the  attention  of  a  physician.  In 
children,  as  a  rule,  the  lesion  would  not  be  suspected  until  complete 
obstruction  had  ensued  ;  that  is,  not  until  characteristic  signs  of  obstruc- 
tion of  the  external  parietal  venous  circulation  and  prominence  of  the 
fontanelles  had  made  their  appearance. 

Diagnosis. — As  may  be  inferred  from  the  above  account,  many  of 
the  general  symptoms  presented  by  thrombosis  of  the  sinuses  are  also 
met  with  in  other  aifections,  especially  in  meningitis.  We  need  only 
mention  such  symptoms  as  headache,  vomiting,  rigors,  high  temperature, 
slow  pulse,  convulsions,  delirium,  and  mental  confusion.  Optic  neuritis, 
it  must  be  remembered,  may  also  be  present.  A  diagnosis  of  thrombus 
of  a  sinus  can  therefore  not  be  made  unless,  as  above  stated,  special 
symptoms  are  present.  These  symptoms,  it  will  be  remembered,  arise 
in  most  part  directly  from  the  obstruction  of  the  particular  sinus  in- 
volved. Diagnosis  of  a  thrombus  of  the  lateral  sinus,  for  instance,  is 
based,  among  other  things,  upon  oedema  and  tenderness  over  the  mas- 
toid process.  Over  the  lower  occipital  and  upper  cervical  regions 
some  oedema  and  tenderness  is  also  usually  present.  Occasionally  the 
oedema  is  but  slightly  marked,  but  a  painful  point  is  always  found 
directly  over  the  mastoid  foramen.  It  is  due  to  the  extension  of  inflam- 
mation from  the  sinus  into  the  vein,  which  passes  through  the  mastoid 
foramen  and  communicates  with  the  posterior  auricular  and  occipital 
veins.  As  Bennett  has  shown,  this  point  is  found  about  one  inch  behind 
and  half  an  inch  above  the  middle  of  the  external  meatus.  In  search- 
ing for  it  the  finger  should  be  passed  from  below  upward  along  the  pos- 
terior edge  of  the  mastoid  process.  In  addition,  we  may  find  that  the 
external  jugular  vein  upon  the  same  side  is  less  full  than  its  fellow,  and 
that  the  internal  jugular  feels  hard  and  is  tender  to  the  touch.  Above 
all  things,  however,  we  should  examine  the  middle  ear,  inasmuch  as 
thrombosis  of  the  lateral  sinus  is  especially  associated  with  disease  of 
this  structure.  We  should  question  the  patient  carefully  as  to  a  history 
of  purulent  discharges,  and  should  we  learn  that  the  symptoms  followed 
a  sudden  cessation  of  such  a  discharge,  and  that  headache,  earache,  and 
chills  and  fever  were  concomitant  symptoms,  the  facts  become  very  sig- 
nificant. It  is  exceedingly  important  to  differentiate  between  lateral 
sinus  thrombus  and  other  encranial  affections  likewise  dependent  upon 
otitis  media — namely,  localized  meningitis  and  brain  abscess.  In  both 
of  the  last-mentioned  affections  symptoms  resulting  from  mechanical 
obstruction  of  the  sinus  are  absent.  Difficulty  can  therefore  only  arise 
when  these  special  symptoms  are  but  slightly  marked.  Unfortunately, 
this  is  every  now  and  then  the  case  in  children.  The  difficulty  is 
further  enhanced  by  the  fact  that  in  children  suffering  from  headache 
or  other  severe  pain,  it  is  difficult  to  isolate  the  point  of  mastoid  tender- 
ness unless  the  tenderness  at  this  point  be  very  decided. 

Thrombosis  of  the  cavernous  sinus  is  also  recognized  by  the  various 
special  features  present ;  these  have  been  detailed  in  the  paragraphs  on 
Symptoms  (p.  395).  They  consist  especially  of  the  symptoms  dependent 
upon  obstruction  of  the  ophthalmic  vein — namely,  oedema  of  the  eye- 
lids, of  the  conjunctiva,  and  of  the  upper  part  of  the  face,  together  Avith 
more  or  less  marked  exoplithalmos,  tortuosity,  and  distention  of  the 
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retinal  veins,  and  pcrliaps  oedema  of  the  retina  and  optic  nerve.  We 
should  remember  that  thrombosis  of  the  cavernous  sinus  every  now 
and  then  has  its  origin  in  disease  of  the  middle  ear,  and  this  organ 
should  therefore  always  be  examined.  It  is  hardly  necessary  to  recall 
the  general  symptoms,  such  as  headache,  somnolence,  etc.,  for  they  are 
identical  with  those  met  with  in  thrombosis  of  the  lateral  sinus.  In 
thrombosis  of  the  longitudinal  sinus  the  diagnosis  is  also  to  be  made 
from  the  special  symptoms — namely,  epistaxis,  oedema  of  the  temporal 
regions,  and  fulness  of  the  fontanelles,  together  with  headache,  somno- 
lence, coma,  delirium,  and  paralysis.  As  already  stated,  the  lesion  is 
frequently  masked  by  the  bodily  disease  upon  which  it  is  dependent,  and 
is  therefore  not  infrequently  overlooked. 

Prognosis. — Thrombosis  of  the  sinuses  is  always  a  serious  disease. 
If  not  amenable  to  surgical  treatment,  it  is  almost  always  fatal.  The 
prognosis  of  thrombosis  of  the  lateral  sinus  depends  largely  upon  the 
stage  which  the  disease  has  reached  when  the  diagnosis  is  made,  inas- 
much as  surgical  interference  at  an  early  period  is  followed  by  a  success- 
ful result  in  a  large  proportion  of  cases.  In  thrombosis  of  the  cavernous 
sinus  the  prognosis  is  especially  grave,  because  of  the  extreme  difficulty 
of  surgical  interference. 

Treatment, — As  might  be  predicated,  general  measures  are  of  no 
avail  in  the  treatment  of  thrombosis  of  the  sinuses.  Surgical  interfer- 
ence, especially  in  thrombus  of  the  lateral  sinus,  is  urgently  indicated. 
Fortunately,  thrombus  of  the  lateral  sinus  occurs  more  frequently  than 
any  other  form,  and  it  is  at  the  same  time  that  form  which  is  most 
amenable  to  surgical  treatment. 

Surgical  interference  was  first  suggested  by  Zaufal  ^  in  1880,  who 
proposed  to  remove  the  mastoid  process,  to  open  up  and  evacuate  the 
sinus,  and  to  ligate  the  internal  jugular  vein.  He  made  his  first  at- 
tempt at  carrying  out  this  procedure  four  years  later,  but  he  was  not 
successful.  In  1886,  Horsley^  advocated  an  almost  identical  proce- 
dure, and  following  him  a  number  of  operators  (Lane,^  Ballance,*  Salzer,^ 
and  others)  have  operated  successfully.  The  operation  consists  of  two 
separate  parts.  The  internal  jugular  vein  should  first  be  ligated  below 
the  thrombus  by  two  ligatures,  and  the  vein  should  then  be  divided 
between  the  ligatures.  Secondly,  the  mastoid  antrum  and  walls  should 
be  opened  and  cleansed.  The  sinus  should  be  exposed  at  a  half  inch 
behind  and  a  quarter  of  an  inch  above  the  middle  of  the  auditory 
meatus  (Keen).  The  sinus  should  then  be  opened  and  cleansed  by 
curettement  until  there  is  free  bleeding.  It  can  also  be  washed  out 
from  above  downward,  the  internal  jugular  having  been  opened  above 
the  upper  ligature.  Parker,*^  Pickering,^  Glutton,^  Harris,^  Cleghorn,^" 
Battle,"  and  others  have  operated  successfully.  Ivorner  ^-  also  has  col- 
lected 20  cases,   of  which   13  were  reported  as  successful.     It  is  of 

'  Prager  med.  Wochenschr.,  1880,  p.  576.         ^  St.  Thomas's  Hasp.  Reports,  1886,  xviii. 
3  Brit.  Med.  Journ.,  1889,  i.  p.  998.  *  Lancet,  1890,  i.  p.  805. 

^  Wiener  kiln.  Wochenschr.,  1890,  p.  651. 
^  Liverpool  Med.-Chirurg.  Journ.,  1892,  xii.  p.  86. 
^  Bristol  Med.-Chirurg.  Journ.,  1891,  ix.  p.  155. 

«  Brit.  Med.  Journ.,  1892,  i.  p.  807.  »  Lancet,  1893,  ii.  p.  93. 

1"  New  Zealand  Med.  Journ.,  1894,  vii.  36.  "  Clin.  Trans.,  1895,  xli.  409. 

^^  Die  Otitische  Erkrankungen  des  Hirns,  etc.,  Frankfort  a-M.,  1894,  p.  72. 
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course  important  that  the  operation  be  performed  at  the  earliest  possible 
moment. 

Thrombosis  of  the  cavernous  sinus  is  rarely  amenable  to  surgical 
interference.  The  expedient  of  opening  up  the  lateral  sinus  may,  how- 
ever, be  practised,  and  is  perfectly  justifiable  :  the  lateral  sinus  should 
be  allowed  to  bleed  moderately  in  the  hope  of  relieving,  if  possible,  the 
orbital  symptoms.  More  radical  procedures  can  also  be  attempted. 
In  a  case  reported  by  Bircher  ^  there  were  thrombus  of  the  cavernous 
sinus,  thrombus  of  the  lateral  and  of  the  inferior  petrosal  sinuses. 
Bircher  removed  almost  the  entire  petrous  portion  of  the  temporal 
bone.  The  wound  was  freely  cleansed  and  disinfected,  and  the  patient 
recovered  with  diminution  in  the  ophthalmoplegic  symptoms,  but  with 
total  facial  palsy. 

1  Centralbl.f.  Chirurgie,  1893,  p.  483. 


CEREBRAL  PALSIES  OF  INFANCY. 

By  EDWARD  D.  FISHER,  M.  D. 


Definition. — Under  this  head  are  included  those  palsies  or  paral- 
yses which  are  prenatal  or  occur  at  birth  or  during  early  life,  in  which 
the  paralysis  either  involves  both  sides  of  the  body,  being  diplegic,  or 
one  side,  being  hemiplegic,  and  which  are  characterized  by  marked 
rigidity,  spasticity,  exaggeration  of  reflexes,  and  little,  if  any,  atrophy. 
They  mark  themselves  out,  therefore,  as  distinctly  different  from  the 
spinal  palsies  of  infancy,  which  present  atrophy  of  the  muscles,  flac- 
cidity,  and  loss  of  reflexes.  This  condition  was  early  described  by 
Little,  and  his  name  has  been  associated  with  the  disease,  especially 
the  prenatal  and  birth  forms. 

Etiology. — The  causes  of  the  disease  are  various.  In  the  prenatal 
cases  injury  to  the  embryo  may  have  resulted  from  a  fall  or  a  direct 
blow,  leading  to  meningeal  or  cerebral  hemorrhage  or  to  concussion  or 
laceration,  with  capillary  hemorrhages  which  result  in  secondary  scle- 
rotic changes  in  the  cortex  of  the  brain.  I  believe  this  is  more  common 
than  is  generally  supposed.  It  is  difficult  to  directly  prove  it,  as  no 
evidence  of  the  primary  lesion  may  exist  beyond  the  later  sclerotic 
changes,  with  their  secondary  degeneration  of  the  motor  tracts. 

Hereditary  syphilis,  alcoholism,  consanguinity,  etc.  bear  an  import- 
ant part  in  this  class  of  cases,  probably  through  vascular  disease  express- 
ing itself  by  occlusion  of  certain  vessels,  especially  of  the  middle  cere- 
bral and  its  branches.  This  may  lead  to  a  general  malnutrition  of  the 
brain,  resulting  in  diplegia  and  usually  mental  deficiency,  associated  with 
epilepsy,  or,  again,  to  a  localized  lesion  with  hemiatrophy  of  the  brain 
and  the  usual  hemiplegia.  Under  this  head  occur  the  cases  of  poren- 
cephalus,  which  may  be  most  satisfactorily  explained  by  an  occlusion  of 
some  important  cerebral  vessel,  with  a  resulting  breaking  down  of  brain 
substance,  thus  forming  a  cavity  in  the  brain,  with  a  well-defined  wall, 
filled  with  fluid,  and  frequently  in  direct  connection  with  the  lateral 
ventricle.  While  cerebral  hemorrhage  may,  at  times,  be  the  cause  of 
this  condition,  I  believe  it  is  less  frequently  so  than  thrombosis.  In- 
flammatory causes  may  be  responsible  at  times,  as  evidenced  by  menin- 
go-encephalitis,  ependymitis,  etc.  found  post-mortem.  This  condition 
was  first  described  by  Strumpell,  and  called  by  him  "  polyencephalitis," 
being  an  actual  inflammation  of  the  cortex  of  the  brain  analogous  to 
poliomyelitis  of  the  cord.  While  this  is  rare,  I  think  it  may  occur, 
being  due  in  many  cases  to  some  definite  infectious  process.  This  theory 
of  many  of  the  acute  diseases  of  the  nervous  system  marked  by  a  rapid 
onset  of  the  symptoms,  and  thus  showing  rapid  destruction  of  the  nerv- 
ous structure,  is  being  accepted  by  pathologists  of  the  present  time. 
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Cerebral  palsies,  therefore,  as  we  would  be  led  to  expect,  are  frequent 
either  during  or  following  exanthematous  fevers,  as  measles,  scarlet 
fever,  typhoid,  smallpox,  and  diphtheria,  although  in  the  latter  more 
rarely,  as  in  that  disease  the  peripheral  nervous  system  seems  most 
often  affected. 

A  very  common  cause,  and  one  of  much  importance  to  the  practi- 
tioner, is  of  traumatic  origin,  due  to  pressure  of  the  maternal  parts  in 
tedious,  delayed  labors,  or  from  an  abnormally  narrow  pelvis,  or  an 
unusually  large  head  on  the  part  of  the  child,  or,  again,  from  pressure 
in  the  use  of  the  forceps.  The  last  cause  is  less  frequent  than  is  usu- 
ally supposed.  Delayed  labor,  even  without  abnormality  of  the  child 
or  mother,  is  more  often  the  cause.  It  is  wiser,  therefore,  to  apply  the 
forceps  early,  rather  than  to  submit  to  the  dangers  of  compression.  In 
these  cases  meningeal  hemorrhage  is  often  present,  usually  unilateral, 
but  often  bilateral  (McNutt).  Or,  again,  there  may  be  only  some  injury 
to  the  cortex  of  the  brain,  leading  to  degeneration  and  sclerosis.  At 
autopsy,  made  frequently  years  after  the  lesion,  it  is  impossible  to  make 
out  which  was  the  actual  cause. 

Convulsions,  as  a  cause  per  se  of  paralysis,  I  believe  are  rare.  They 
are  commonly  present  in  these  conditions,  and  go  hand ,  in  hand  often 
with  the  paralysis.  The  initial  symptom  may  indeed  be  a  convulsion, 
but  it  is  more  probable  that  we  have  the  same  cause  for  both  the  con- 
vulsion and  the  paralysis. 

Pathological  Anatomy. — The  morbid  conditions  present  have 
been  more  or  less  indicated  in  giving  the  etiology.  The  essential  con- 
dition is  atrophy  of  the  cortex  of  the  brain  with  sclerosis.  This  may 
be  generally  distributed,  involving  both  hemispheres  or  strictly  limited 
to  one  side.  The  brain,  as  a  whole,  is  in  the  first  case  somewhat  smaller 
than  normal,  and  the  ventricles  may  be  overdistended.  In  the  latter 
case  we  observe  a  much-atrophied  hemisphere,  often  one  third  to  one 
half  smaller  than  its  fellow ;  in  fact,  the  whole  cortex  may  be  a  mere 
shell  enclosing  a  greatly  dilated  ventricle.  The  convolutions  appear 
greatly  shrunken  and  feel  hard  on  palpation.  In  these  cases  also,  espe- 
cially if  the  frontal  lobe  is  involved,  we  find  the  opposite  cerebellar 
hemisphere  much  smaller  than  its  fellow.  Not  infrequently  this  loss 
in  the  motor  cerebral  area  may  be  macroscopieally  followed  in  the  pons 
and  medulla.  Agaiu,  the  condition  previously  alluded  to  (porenceph- 
alus)  may  be  present.  The  surrounding  convolutions  are  often  not  in- 
volved in  this  instance,  indicating  that  a  definite  localized  lesion  has 
existed,  as  in  the  plugging  of  some  vessel  supj)lyiug  a  given  area  of 
the  brain.  This  cavity  frequently  involves  the  motor  area  of  the 
brain  and  opens  into  the  ventricle  of  the  same  side,  which  is  usually 
much  dilated,  its  lining  membrane  being  continuous  with  the  cerebral 
cavity.  The  whole  condition  resembles  that  found  in  maldevelopment 
of  the  brain  as  observed  in  idiots.  The  absence  of  development  in  the 
lower  tracts,  in  the  pons,  and  medulla  is  also  seen  in  these  cases.  Micro- 
scopically, we  find  sclerosis  of  the  cerebral  cortex,  A\ith  decrease  in  the 
nuinl)er  of  the  cells,  and  also  degeneration  of  many  of  them.  There  is 
evidence  of  change  in  their  character.  Secondary  degeneration  has 
often  been  traced  tlirough  the  pons  and  medulla  into  the  lateral  tracts 
of  the  spinal  cord.     This  is  present  in  both  forms  of  palsy,  the  hemi- 
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plegic  and  diplegic.  The  seat  of  the  disease  is  usually  in  the  motor 
area,  and  the  class  of  symptoms  corresponds  with  the  situation  of  the 
lesion.  The  skull  sliows  evidence  in  its  measurements  of  the  brain 
lesion.  In  the  hemiplegic  type  we  have  a  definite  decrease  in  the  size 
on  the  side  involved,  and  in  diplegia  there  is  frequently  a  decrease  in 
the  general  measurements.  This  is  secondary,  however,  to  the  cerel)ral 
disease,  diifering  in  this  respect  from  the  ordinary  condition  of  niicro- 
cephalus.  In  the  prenatal  cases  probal)ly  there  is  no  complete  develop- 
ment of  the  motor  tracts  into  the  spinal  cord  ;  that  is,  the  sheaths  of 
the  nerves  are  never  acquired.  In  a  few  cases  there  may  be  spinal 
hemorrhage  into  the  meninges,  compressing  the  cord  and  causing  a 
descending  sclerosis  in  the  lateral  tracts,  giving  symptoms  of  spastic 
paraplegia  without  any  cerebral  symptoms.  This  condition  is,  however, 
without  doubt  a  very  rare  one. 

Symptoms. — In  congenital  cases  there  may  be  from  the  beginning 
convulsions,  which  are  often  unilateral,  but  more  frequently  general. 
This  condition  is  always  a  very  serious  one,  as  indicating  some  serious 
lesion  to  the  brain,  especially  where  the  labor  has  been  tedious  or  forceps 
have  been  used.  Especially  important  is  it  if  the  convulsion  is  uni- 
lateral, as  showing  either  a  meningeal  hemorrhage  or  a  depression  of 
the  skull  ;  for  at  this  time  relief  of  a  permanent  character  may  obtained 
by  trephining  or  lifting  the  depressed  bone  if  the  latter  is  the  lesion. 
Paralysis  may  not  be  recognized  at  first  unless  carefully  looked  for ; 
probably  in  many  cases  it  has  escaped  the  notice  of  the  parents.  Later, 
however,  it  is  observed  that  there  is  some  loss  of  motion  and  a  tendency 
to  rigidity,  the  limbs  taking  the  ])osition  of  flexion.  According  as  the 
lesion  is  unilateral  or  bilateral  we  have  diplegia,  paraplegia,  or  hemi- 
plegia. The  character  of  the  paralysis  is,  however,  the  same  in  all 
cases ;  that  is,  it  is  of  the  so-called  cerebral  type.  We  therefore 
observe  rigidity,  increased  reflexes,  usually  flexion  of  the  extremities, 
absence  of  wasting  of  the  muscles  to  any  marked  degree — in  fact,  not 
infrequently  an  increased  tonus  in  the  muscles,  due  to  choreiform  or 
athetoid  movements  which  are  often  almost  constant.  An  important 
condition  of  the  muscles  is  also  the  continuance  of  the  normal  electrical 
responses  both  to  the  faradic  and  galvanic  currents. 

The  contractures  and  deformities  are  very  similar  to  those  observed 
in  cerebral  hemiplegia  of  the  adult,  and  also  the  appearance  of  the 
limb,  the  reflexes,  etc.  The  fingers  of  the  hand  are  usually  flexed,  the 
thumb  drawn  in  on  the  palm.  The  flexion  of  the  fingers  may  be  very 
marked,  at  times  absolutely  fixed,  but  it  can,  as  a  rule,  be  overcome  and 
the  hand  straightened  out.  Any  mental  excitement  or  ordinary  mental 
action,  as  talking,  causes  the  hand  to  again  close,  showing  that  impulses 
are  constantly  passing  to  the  paralyzed  part,  although  carried  through 
channels  which  are  diseased,  and  therefore  which  conduct  them  abnor- 
mally. This  conduction  of  impulses  through  partly  destroyed  motor 
tracts  is  the  cause  of  the  choreiform  movements  and  also  of  the  atheto- 
sis. It  demonstrates  disease  of  the  motor  tracts,  and  not  their  destruc- 
tion. Again,  for  the  same  reason,  when  the  contractures  and  the  paral- 
ysis are  not  too  extreme,  there  is  frequently  present  marked  intention 
tremor,  not  differing  from  that  observed  in  multiple  sclerosis,  and 
demonstrating  the  kinship  of  the  diseases  so  far  as  the  involvement  of 
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the  motor  area  is  concerned.  These  excessive  motor  disturbances  are 
not  confined  to  the  hand  or  arm,  but  may  involve  the  face,  the  lower 
extremities,  or  indeed  the  whole  body.  They  are  especially  called  out  by 
any  cerebral  action,  as  talking  or  even  fixing  the  attention  on  any  subject. 
Even  manipulation  of  the  paralyzed  member  will  excite  contraction, 
probably  reflexly  through  the  cortex.  Movements  of  the  unparalyzed 
side  will  often  excite  so-called  associated  movements  in  the  opposite 
side.  This  may  be  explained  by  diifusion  of  the  impulse  from  one  side 
of  the  cord  to  the  other,  or  it  may  perhaps  be  a  direct  impulse  from 
the  healthy  or  unaifected  side  of  the  brain  to  that  side,  the  original 
impulse  being  carried  to  the  opposite  hemisphere  through  the  commis- 
sural fibres  which  have  not  been  destroyed.  Either  theory  seems 
tenable. 

As  this  disease  is  essentially  one  of  early  life,  we  observe  consider- 
able interference  with  the  growth  of  the  limbs  aifected.  This  is  espe- 
pecially  seen  in  hemiplegia,  where  comparison  can  be  made  with  the 
opposite  limb.  With  time  there  is  frequently  some  improvement,  so 
that  little  facial  paralysis  remains,  and  the  leg  will  recover  more  fully, 
as  a  rule,  than  the  arm  and  hand.  The  patient,  therefore,  in  hemiplegia 
is  usually  able  to  walk  fairly  well.  In  diplegia  and  paraplegia  the  gait 
is  the  characteristic  one  of  spastic  paraplegia  observed  in  lateral  sclero- 
sis of  the  cord,  the  knees  being  locked  and  the  feet  dragged  around  in 
a  semicircle,  Math  inability  to  lift  the  toes  from  the  ground.  Sensory 
disturbance  is  usually  absent.  The  integrity  and  growth  of  the  bones 
of  the  extremities  depend  on  the  cells  of  the  anterior  horns  ;  the  slight 
interference  with  their  development  can  depend,  therefore,  but  little  on 
the  influence  of  the  pyramidal  tracts  on  these  cells,  but  rather  on  their 
limited  and  restricted  use  and  consequent  lessened  stimulation. 

The  mental  development  is  frequently  profoundly  affected,  the  usual 
form  being  idiocy  or  imbecility  ;  however,  many  cases  escape  this  com- 
plete condition  and  may  be  very  slightly  affected.  Others,  again, 
seem  to  have  no  mental  Aveakness.  The  character  of  the  later  symp- 
toms is  the  same  whether  we  have  the  hemiplegic  or  the  diplegic 
type.  Epilejisy  is  very  common,  and,  in  my  experience,  generally 
continues  through  life,  although  in  some  cases  it  ceases  after  a  few 
years.  I  have  observed  that  it  is  apt  to  recur,  especially  at  pu- 
berty. It  is  not  to  be  forgotten  that  in  many  cases,  even  where 
imbecility  is  present,  epilepsy  may  not  be  present.  The  character  of 
the  seizures  docs  not  differ  from  that  observed  in  idiopathic  epilepsy, 
and  usually,  in  old  cases  at  least,  is  bilateral,  not  affecting  in  hemiplegic 
cases  that  side  either  exclusively  or  primarily — in  other  words,  it  is 
rarely  focalized  or  Jacksonian  in  type.  Tiiere  are  many  cases,  in  my 
opinion,  which  should  be  included  in  this  class,  where  the  paralysis, 
either  unilateral  or  bilateral,  is  very  slight,  if  present  at  all,  but  in 
which  there  seems  to  be  some  rigidity,  or  hypertonus  at  least,  of  the 
muscles,  with  exaggerated  reflexes ;  some  mental  instability,  marked, 
perhaps,  by  slowness  in  mental  develo])nient  or  inability  to  concentrate 
the  attention  ;  and  also  ill-defined  chorcifoi-ni  movements  which  continue 
during  childhood  or  in  after-life.  In  still  more  marked  cases,  which 
are  called  "  chronic  chorea,"  and  in  which  the  mental  Aveakness  is  well 
defined,   I   believe,   without   doubt,   we  have  a  central   lesion.     These 
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cases  are  more  frequently  observed  following  the  exanthemata,  or  indeed 
when  there  is  a  history  of  delayed  birth.  We  are  dealing  probably 
with  slight  cortex  disease  with  resulting  degeneration. 

Complications  and  Sequelae. — There  are  few  complications  to 
speak  of,  for  what  have  already  been  described  belong  to  the  disease 
itself.  The  sequelae  are  the  later  developments  of  the  disease  of  the 
brain  and  as  a  result  of  the  secondary  degenerations  of  the  motor 
tracts  into  the  spinal  cord.  We  have,  therefore,  the  athetosis,  the  chorea, 
spastic  contractures,  deformities,  and  exaggerated  reflexes.  These  are, 
however,  all  the  later  developments  of  the  disease. 

Diagnosis. — The  characteristic  form  of  the  paralysis  should  direct 
our  attention  to  its  origin.  The  absence  of  wasting  and  flaccidity,  and 
the  presence  of  rigidity  with  hypertonus  of  the  muscles,  associated  with 
exaggeration  of  the  reflexes,  diagnosticate  it  absolutely  from  infantile 
spinal  paralysis,  the  most  common  form  of  paralysis  of  childhood.  Of 
essential  importance  is  also  the  absence  of  electrical  changes  in  reaction 
in  cerebral  paralysis.  The  distribution  of  the  paralysis  is  also  usually 
different  in  these  two  forms  of  infantile  palsy.  In  the  cerebral  form  there 
is  either  hemiplegia  or  diplegia,  while  in  spinal  paralysis,  although  there 
may  be  the  same  distribution,  it  is  not  as  common  as  paralysis  of  one 
arm  or  leg,  or,  indeed  as  of  a  leg  or  arm  on  the  opposite  side.  The  con- 
tractures also  are  very  different :  in  spinal  paralysis  they  are  dependent 
upon  the  contraction  of  the  healthy  or  unparalyzed  muscles,  and  are  per- 
manent, fixed  contractures  which  do  not  in  any  way  relax.  They  there- 
fore lead  to  shortening  of  the  tendons  of  the  muscles — a  condition  which, 
when  it  is  established,  can  only  be  removed  by  section  or  lengthening  of 
the  tendons.  The  contraction  occurring  in  cerebral  paralysis  is  due  to  a 
constant  impulse  passing  down  to  muscles  which  are  themselves  not 
entirely  deprived  of  activity,  but  which  are  unable  to  receive  the  impulse 
normally.  The  impulse  is  usually  more  completely  received  by  the  flex- 
ors, which  therefore  act  more  powerfully  and  overcome  the  action  of  the 
extensors.  When  cerebral  activity  is  lessened,  as  in  sleep  or  when  the 
patient  is  absolutely  at  rest,  the  contractures  also  lessen,  and  there  may 
be  complete  relaxation  of  the  muscles,  the  hypertonus  disappearing.  In 
extreme  paralysis  or  where  it  is  of  long  standing,  so  that  the  flexors 
have  become  shortened  by  long-continued  over-action,  the  contractures 
become  more  fixed  ;  but  even  in  these  cases  the  continuous  action  of 
these  muscles  can  be  felt,  especially  on  excitement,  for  there  will  often 
be  greater  increase  of  the  contractures  for  the  time  being.  This  hy- 
pertonus of  the  muscles  explains  the  partial  failure  which  is  always  pres- 
ent when  the  tendons  of  these  muscles  are  cut,  the  contractured  limbs 
straightened  out,  and  an  apparatus  applied.  There  is  some  degree  of 
improvement,  but  there  always  exists  the  tendency,  upon  physiological 
grounds,  to  a  return  of  the  contractures,  the  impulses  from  the  brain 
constantly  passing  down  into  the  muscular  system,  which,  in  itself,  is 
still  capable  of  response.  This  necessitates  repeated  operation  in  many 
cases.  In  spinal  cases,  if  the  correction  of  the  deformity  has  been  com- 
plete at  the  first  operation,  nothing  further  is  required,  all  the  muscles 
being  then  placed  in  the  position  for  the  most  favorable  action.  In 
many  also  of  the  cerebral  cases  we  find  some  mental  impairment  and 
epileptic  seizures — conditions  which  are  absent  in  spinal  paralysis.    The 


404  CEREBRAL  PALSIES  OF  INFANCY. 

diflPerential  diagnosis,  therefore,  should  not  be  difficult  in  these  two  dis- 
eases, and  it  is  really  between  them  that  we  are  most  often  called  to 
decide. 

It  is  more  difficult  when  the  lesion  has  been  a  slight  one  and  the 
symptoms  are  not  clearly  defined.  The  clinical  picture,  however,  in 
diplegia  and  paraplegia  of  cerebral  origin  and  spastic  paraplegia  of  spinal 
origin  is  very  similar  in  many  cases,  and  the  diagnosis  can  often  only  be 
made  after  a  careful  examination.  In  spinal  paraplegia,  however,  while 
we  have  the  same  spastic  condition  of  the  muscles,  the  exaggerated  re- 
flexes, the  normal  electrical  responses,  as  in  the  cerebral  forms,  the  pre- 
vious history,  the  absence  of  mental  weakness  or  of  epilepsy,  will  gen- 
erally lead  to  a  correct  diagnosis.  In  the  spinal  cases  also  we  must 
carefully  examine  for  caries  of  the  spine  or  tumor  of  the  cord,  and  also 
for  any  symptom  which  early  in  the  disease  indicates  either  an  acute  or 
chronic  myelitis.  In  the  spinal  cases  also  the  vesical  paralysis  is  usu- 
ally more  or  less  marked — in  fact,  in  cerebral  cases  it  is  not  usually 
present  unless  the  mental  weakness  is  well  defined,  and  then  it  is  due  to 
lack  of  observation  rather  than  to  paralysis.  The  distribution  of  the 
paralysis  in  spinal  cases  is  more  frequently  limited  to  the  lower  extremi- 
ties. The  diagnosis  is  at  times,  however,  very  difficult,  iS  not  impos- 
sible, especially  when  there  is  no  mental  disturbance.  The  explanation 
of  the  difficulty  of  diagnosis  in  these  cases  is  apparent,  as  in  both  in- 
stances the  same  tracts  in  the  spinal  cord  are  involved — i.  e.  the  crossed 
pyramidal  or  lateral  tracts — and  are  both  the  seat  of  the  same  sclerotic 
degeneration.  In  the  one  case  the  lesion  has  begun  higher  up  in  the 
cerebro-spinal  axis  than  in  the  other,  but  with  the  same  result,  as  in  both 
cases  the  source  of  nutrition  of  the  motor  fibres — i.  e.  the  cells  of  the 
cortex  of  the  brain — has  been  cut  off. 

One  other  condition  may,  with  profit,  be  referred  to  at  this  juncture, 
and  that  is  a  not  uncommon  paralysis  found  in  the  newly-born,  due  to 
traction  on  the  arm  during  delivery,  causing  a  traumatic  lesion  of  some 
of  the  nerves  of  the  brachial  plexus  or  of  the  plexus  in  toto.  The  pa- 
ralysis may  not  be  observed  during  the  first  few  weeks,  but  later  it  is 
noticed  that  the  child  does  not  use  the  hand  or  arm.  The  flaccidity  of 
the  muscles  and  atrophy,  together  with  the  loss  of  faradic  response  and 
the  presence  of  the  reaction  of  degeneration,  should  sufficiently  differ- 
entiate it  from  a  cerebral  palsy.  When  these  cases  present  themselves 
for  diagnosis  in  later  life  the  same  characteristic  appearance  of  the 
muscles  and  their  permanent  contracture  with  marked  atrophy  would 
confound  them  with  spinal  paralysis  rather  than  M'ith  the  cerebral  form. 
The  history  of  convulsions  at  the  time  of  birth  would  not  necessarily 
point  to  the  brain  as  the  site  of  the  lesion,  as  that  might  be  explained 
more  probably  by  the  history  of  a  somewhat  difficult  and  tedious  labor, 
leading  to  cerebral  pressure,  and  consequently  to  temporary  irritation, 
])ut  iK^t  to  permanent  cerebral  injury. 

PiuKJXOSis. — From  wJiat  lias  already  been  said  tlie  prognosis  must 
always  l)e  unfiivorable,  the  degree  of  the  cerebral  injury  defining  the 
character  and  extent  of  the  paralysis  which  must  result.  In  the  extreme 
cases,  associated  with  imbecility  and  epilepsy,  the  outlook  is  a  perfectly 
hopeless  one.  The  cj)ileptic  seizures  may  indeed  cease  toward  adult  life, 
and  some  increase  of  intelligence  may  be  obtained  by  careful  instruc- 
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tion,  but  little  beyond  this  can  be  obtained,  and  in  all  cases  the  paralysis 
remains  unimproved.  In  the  less  severe  cases  the  usual  remedies  for 
controlling  epileptic  seizures,  which  certainly  have  a  tendency  to  increase 
the  dementia,  may  affect  favorably  in  a  degree  the  course  of  the  disease. 
When,  indeed,  the  cause  is  a  meningeal  hemorrhage  or  a  depression  of 
the  skull  occurring  at  birth,  an  operation  undertaken  early  may  prevent 
a  serious  lesion  of  the  brain  substance.  These  cases  present  the  most 
favorable  prognosis. 

Treatment. — This  has  already  been  alluded  to  in  the  prognosis. 
Much  has  been  accomplished  by  painstaking  instruction  in  these  cases 
when  more  or  less  mental  impairment  exists,  or  even  epilepsy  associated 
with  paralysis.  Bourneville  at  Bicetre  has  done  much  in  these  cases. 
Perhaps  we  might  expect  most  from  this  treatment  when  the  paralysis 
involves  only  one  side,  so  that  it  is  fair  to  presume  that  one  hemis2:)here 
alone  is  involved.  In  this  relation  we  are,  of  course,  referring  to  the 
development  of  the  mental  powers,  for  nothing  is  accomplished  in  the 
process  for  the  paralysis.  Bourneville  exercises  and  develops  the  un- 
paralyzed  limbs  by  special  gymnastic  exercises  requiring  precision  of 
action.  He  also  pursues  a  course  of  kindergarten  instruction.  Pos- 
sibly the  unaifected  hemisphere  may  thus  be  developed  more  especially, 
and  be  enabled  to  take  on  special  functions.  It  seems  reasonable  to 
suppose  this  possible  if  the  process  of  instruction  is  commenced  at  an 
early  stage  of  cerebral  growth.  Operative  interference  later  in  life, 
even  at  the  age  of  six  or  seven  years,  is  of  little  benefit  so  far  as  affecting 
the  condition  of  the  paralysis,  but  may  act  favorably  in  controlling  the 
epileptic  seizures  or  athetoid  movements.  If  evidence  of  a  thickened 
dura  is  found  or  the  remains  of  a  meningeal  hemorrhage,  these  can  be 
removed.  In  athetosis  it  is  well,  perhaps,  to  excise  that  portion  of  the 
cortex  corresponding  to  the  part  affected.  The  increase  of  paralysis  thus 
resulting  is  not  of  serious  moment,  as  at  best  the  limb  is  almost  useless. 
I  would  advise,  however,  deep  excision  of  the  cortex ;  otherwise  there 
will  almost  surely  be  a  return  of  the  previous  condition.  In  such  a 
case  of  partial  paralysis,  with  athetosis  of  the  arm  and  hand,  under  my 
care,  excision  of  the  cortex  caused  complete  cessation  of  the  athetosis 
for  six  weeks,  with,  indeed,  an  increase  of  paralysis.  I  believe  it  well 
worth  the  trial  to  make  the  excision  much  deeper  than  I  did.  After 
six  or  seven  years  of  age  the  prognosis  becomes  more  unfavorable  for 
operation.  Many  cases  are  benefited  for  some  time  after  operation,  and, 
I  think,  the  return  of  the  epileptic  seizures  may  often  be  due  to  new 
adhesions  forming  between  the  brain  and  the  skull,  or  the  scalp  when 
the  former  has  been  removed.  I  have  tried,  therefore,  and  believe  it  of 
advantage,  placing  gold-leaf  over  the  cortex  when  the  dura  has  been 
removed,  between  it  and  the  skull  or  between  the  pia  mater  and  the 
dura.  Thin  plates  or  leaves  of  platinum,  although  I  have  not  tried 
them  as  yet,  I  believe  will  act  even  better.  Protection  of  the  skull  can 
be  obtained  either  by  a  bone-flap  operation  when  it  is  applicable,  or  by 
the  use  of  celluloid,  which  can  be  cut  into  appropriate  forms.  The 
results  have  not  been  brilliant  in  these  operations,  nor  will  they  ever 
be,  but  we  are  more  than  justified  in  attempting  them  in  view  of  the 
hopeless  prognosis  otherwise. 

The  paralysis  can  be  somewhat  relieved  in  some  of  the  less  severe 
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cases  by  section  of  the  contracted,  shortened  tendons  and  the  applica- 
tion of  proper  apparatus,  locomotion  being  made  possible  thereby  or 
very  much  facilitated.  It  is  necessary  often  to  repeat  the  operation 
after  some  months,  as  the  contractures  are  spasmodic,  and  not  per- 
manent and  fixed,  in  many  of  those  patients.  Massage  and  special 
gymnastic  exercises  directed  to  overcome  especially  defective  move- 
ments can  accomplish  much.  The  nutrition  of  the  muscles  can  be 
maintained  by  electricity.  Galvanism  is  preferable,  as  the  faradic  cur- 
rent is  apt  to  increase  the  hypertonus  which  is  so  often  present. 

Medicinal  treatment  is  not  called  for  except  in  those  cases  associated 
with  epileptic  convulsions,  and  here  the  same  rules  apply  as  in  epilepsy 
in  general.  The  bromides  act  as  favorably  as  in  other  cases,  controlling 
to  a  certain  degree  the  frequency  of  the  seizures. 
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ENCEPHALITIS. 

Inflammation  of  the  substance  of  the  brain  may  be  acute  or 
chronic,  parenchymatous  or  interstitial,  but,  so  far  as  we  know,  it  is 
always  secondary  and  usually  focal.  Of  primary  encephalitis  we  have 
no  positive  information.  The  parenchymatous  varieties,  polioencepha- 
litis corticalis — supposed,  especially  by  Striimpell  and  his  followers,  to 
be  an  important  factor  in  the  production  of  the  cerebral  palsies  of  child- 
hood— and  polioencephalitis,  superior  and  inferior,  will  not  be  considered 
in  this  article. 

Acute  Encephalitis. — Probably  the  cortical  substance  of  the  brain 
is  inflamed  to  a  greater  or  less  extent  in  all  cases  of  leptomeningitis,  but 
in  such  a  case  the  meningitis  is  the  essential  disease.  So  also  tumors 
and  abscesses  of  the  brain  are  surrounded  by  a  zone  of  inflamed  cerebral 
tissue.  Acute  softening,  due  to  occlusion  of  a  cerebral  vessel,  is  necrotic 
in  its  origin  and  non-inflammatory  in  its  nature,  but  the  changes  that 
result  from  this  morbid  process  give  rise  to  some  inflammation  in  the 
adjacent  brain  tissue. 

Etiology. — Traumatism  and  infective  material  that  has  found 
access  to  the  brain  are  the  principal  causes  of  acute  parenchymatous 
inflammation  of  the  brain.  Contiguous  inflammation,  such  as  osteitis, 
is  given  as  a  cause,  but  this,  if  unassociated  with  sepsis,  gives  rise  to 
very  limited  focal  cerebritis,  and  probably  this  rarely  occurs  without 
the  membranes  being  involved.  Of  the  subacute  form,  which  is  sup- 
posed to  be  caused  occasionally  by  syphilis,  we  know  very  little.  In- 
jury to  the  brain  substance  which  leads  to  inflammation  may  result 
from  blows  directly  to  the  head  or  from  falls  on  other  portions  of  the 
body  in  such  a  manner  as  to  violently  concuss  the  cerebral  substance. 
A  fall  in  which  the  impetus  of  the  body  is  suddenly  arrested  by  striking 
against  some  unyielding  substance  with  the  lower  end  of  the  spine,  the 
buttocks,  the  knees,  or  the  heels  may  give  rise  to  as  serious  brain  dis- 
turbance as  a  direct  blow  to  the  head.  The  inflammation  of  the  brain 
substance  that  results  from  violence  in  which  the  cerebral  tissue  has  not 
been  directly  injured  by  fracture  and  depression  of  bone,  or  by  the  mis- 
sile passing  into  the  cranial  cavity,  is  probably  due  to  either  lacera- 
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tion  of  the  brain  or  capillary  hemorrhage.  The  meninges  are  less  likely 
to  be  inflamed  when  the  traumatism  to  the  brain  has  been  unattended 
with  solution  of  the  continuity  of  the  bones.  The  white  matter  is  more 
commonly  the  seat  of  the  inflammation  than  the  gray.  The  inflamed 
tissue  is  usually  near  the  seat  of  the  blow  when  the  bone  has  been  frac- 
tured, but  wdien  this  has  not  occurred  it  is  not  infrequently  in  a  distant 
portion  of  the  brain  from  contrecoup.  A  blow  over  the  outer  portion 
of  one  orbit  will  often  cause  inflammation  in  the  centrum  ovale  of  the 
occipito-temporo-sphenoidal  region  of  the  opposite  side.  Blows  to  the 
vertex  may  result  in  injury  to  the  temporo-sphenoidal  region  of  either 
side.  It  has  not  been  demonstrated  that  cerebritis  in  Avhich  no  septic 
material  has  found  access  ever  results  in  abscess.  Infective  substances 
developed  in  the  course  of  acute  diseases,  such  as  influenza,  erysipelas, 
diphtheria,  typhoid  fever,  and  smallpox,  may  reach  the  brain  through 
one  of  the  numerous  channels  and  cause  foci  of  inflammation.  When 
the  infective  material  reaches  the  brain  through  the  bloodvessels  the 
mechanism  of  the  lesion  is  by  embolism  or  thrombosis,  a  necrotic  soften- 
ing taking  place  surrounded  by  a  zone  of  inflammation,  but  wlien  the 
channel  of  infection  has  been  by  the  lymphatics,  a  pure  inflammatory 
softening  occurs.  The  larger  the  brain  lesion,  therefore,  the  greater 
the  probability  that  it  has  occurred  from  occlusion  of  a  vessel.  While 
the  tendencies  for  inflammation  of  infectious  origin  is  to  go  on  to  suppura- 
tion, such  a  result  will  not  occur  if  the  toxins  are  not  too  numerous  or 
vigorous  to  be  destroyed  by  the  antitoxin  properties  of  the  blood.  When, 
however,  the  blood  has  become  charged  with  numerous  and  vigorous 
toxins,  or  from  other  causes  its  normal  antitoxin  properties  have  been 
greatly  lessened,  suppuration  in  any  portion  of  the  body  which  becomes 
the  seat  of  softening  or  inflammation  will  almost  invariably  result. 
Such  conditions  are  present  in  pyaemia,  and  inflammation  due  to  this 
probably  always  ends  in  suppuration. 

Pathological  Anatomy. — When  the  changes  in  the  inflamed 
tissue  are  sufficiently  marked  to  be  seen  by  the  unaided  eye,  the  affected 
portion  is  swollen,  ill  defined  at  its  periphery,  and  its  consistency  is 
lessened.  The  color  varies  from  that  of  nearly  normal  brain  tissue  to  a 
deep  red,  the  degree  depending  principally  upon  the  amount  of 
hemorrhagic  extravasation,  but  partly  upon  the  distention  of  the  smaller 
vessels.  In  some  cases  the  hemorrhagic  extravasation  has  been  so  pro- 
nounced as  to  give  rise  to  the  name  hemorrhagic  encephalitis.  The 
microscopic  appearances  are — dilatation  of  the  capillaries,  hemorrhagic 
extravasation,  accumulation  of  leucocytes  in  the  tissues  and  around  the 
vessels,  and  tlie  normal  nerve-tissue  elements,  nerve  fibres,  neuroglial  and 
ganglion  cells  in  various  stages  of  inflammaticm  and  degeneration.  In 
the  cases  in  which  the  inflammation  is  very  slight  the  fibres  and  cells 
are  swollen  and  less  translucent  than  normal,  with  here  and  there  some 
granule  cells,  but  no  disorganization  of  any  of  the  nerve  elements.  If 
the  inflammatory  ])rocess  becomes  arrested  at  this  jioint,  a  return  to 
normal  appearance;  of  the  part  may  take  ])lace.  In  the  majority  of  in- 
stances, however,  tlic;  first  stage  of  inflammation  is  passed,  the  nerve  fil)res 
become  granular,  and  fusiform  enlargement  of  the  axis  cylinder  takes 
place,  with  the  formation  of  granule  cells  in  greater  or  less  abundance. 
Even  now  a  j)ai'tial  or  ahuost  (•om])lete  return  to  the  normal  appearance 
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of  the  tissues  may  occur,  but  function  will  undoubtedly  always  remain 
somewhat  impaired.  Very  commonly  the  structures  forming  the  nerve 
elements  atrophy  and  undergo  vitreous  degeneration,  or  all  the  tissues 
liquefy,  a  portion  of  the  fluid  being  absorbed,  leaving  behind  a  straw- 
colored  or  nearly  clear  fluid.  Other  changes  may  take  place  in  the 
course  of  time.  It  is  probable  that  pus  never  forms  without  infection. 
During  the  early  stage,  in  the  acute  cases,  after  the  tissues  have  become 
diffluent,  the  part  most  altered  may  present,  to  the  unaided  eye,  all  the 
appearances  of  actual  pus.  The  foci  of  cerebral  inflammation,  due  to  the 
infective  material  developed  in  the  body  during  the  course  of  some  of 
the  acute  infectious  diseases,  may  contain  micro-organisms. 

Symptoms  and  Diagnosis. — The  symptoms  of  the  injuries  or  dis- 
eases which  have  been  the  cause  of  encephalitis  frequently  so  mask 
those  of  the  latter  trouble  that  it  is  not  always  easy  to  determine 
whether  the  manifest  symptoms  are  due  to  the  primary  or  secondary 
affection.  The  symptoms  caused  by  direct  injury  to  the  brain  come 
on  immediately  after  the  infliction  of  the  wound,  those  from  inflamma- 
tion two  or  three  days  later,  while  those  from  abscess  are  rarely  observed 
before  the  end  of  the  second  week.  Headache,  vomiting,  and  occasion- 
ally general  convulsions,  coming  on  in  a  person  who  has  been  subjected 
to  the  causes  that  are  most  likely  to  result  in  cerebral  inflammation, 
should  lead  one  at  least  to  suspect  encephalitis.  If  localizing  symptoms, 
such  as  convulsions,  beginning  locally  or  limited  throughout  to  one  limb 
or  one  side  of  the  body,  resulting  in  monoplegia  or  hemiplegia,  were  to 
follow  the  general  symptoms  in  cases  favorable  for  the  development  of 
cerebritis,  the  diagnosis  might  be  made  with  considerable  confidence. 

Prognosis. — In  cases  sufficiently  pronounced  to  render  the  diagnosis 
more  than  probable  the  prognosis  is  unfavorable,  unless  the  patient  can 
be  relieved  by  a  surgical  operation,  by  which  the  broken  brain  tissue 
and  extravasated  blood  may  be  removed. 

Treatment. — In  the  early  stages  and  in  cases  in  which  surgical 
interference  is  out  of  the  question  the  treatment  must  consist  of  those 
means  adopted  for  the  relief  of  meningitis. 

Chronic  Encephalitis. — A  chronic  interstitial  inflammation  of  the 
brain,  limited  in  extent  and  secondary  in  character,  occurs  as  the 
result  of  chronic  leptomeningitis,  hemorrhage,  especially  meningeal, 
of  childhood,  tumor,  etc.  A  primary  form  is  observed  in  at  least 
two  varieties,  the  multiple  and  diffuse  scleroses.^  Besides  these,  a 
few  cases,  presenting  only  microscopic  lesions  of  diffuse  chronic  cere- 
britis, have  been  observed.^  A  case  reported  by  Gowers  presented  epi- 
leptoid  and  vertiginous  attacks,  later  severe  headache  and  vomiting, 
intense  optic  neuritis,  and  slight  pyrexia,  terminating  in  coma  and 
death  at  the  end  of  six  months.  It  is  evident  that  such  cases  require 
a  more  detailed  clinico-pathologic  study  before  an  intelligent  description 
of  chronic  encephalitis  can  be  given.  A  disseminated  form  of  chronic 
cerebritis  (sclerotic),  supposed  to  be  due  to  syphilis,  has  been  described 
by  Charcot  and  Gombault.^ 

Treatment. — Until  further  light  is  thrown  on  these  cases  tonics 
and  antisyphilitic  agents  should  be  relied  upon. 

^  See  Multiple,  Insular,  or  Disseminated  Sclerosis,  p.  410. 

^  Gowers  :  Diseases  of  the  Nervous  System.  ■*  Ibid. 
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MULTIPLE,  INSULAR,  OR  DISSEMINATED  SCLEROSIS. 

Theee  are  several  forms  of  sclerosis  of  brain  tissue,  both  primary 
and  secondary.  The  diffuse  or  disseminated  cortical  variety  usually 
associated  with  thickening  of  the  pia  (chronic  leptomeningitis  or  men- 
ingo-encephalitis),  found  in  some  cases  of  paretic  dementia,  is  more 
appropriately  described  in  connection  with  that  disease.  In  some  cases 
of  chronic  epilepsy  a  neuroglia  sclerosis  has  been  found.  Several  sec- 
ondary scleroses  and  degenerations  are  the  result  of  gross  lesions  of  the 
brain,  and  need  not  detain  us  here.  Of  the  diffuse  or  miliary  primary 
sclerosis  which  may  affect  various  portions  of  the  brain  little  is  known. 
The  only  form  of  sclerosis  of  the  brain  that  deserves  an  extended  de- 
scription in  this  connection  is  the  multiple  or  disseminated  variety, 
which  when  typical  affects  in  an  irregular  manner  all  portions  of  the 
central  nervous  system,  not  infrequently  the  cranial  nerves,  and  occa- 
sionally the  spinal  nerve  roots.  The  two  typical  varieties  that  have 
received  attention,  especially  at  the  hands  of  Charcot,  are  the  cerebral 
and  spinal,  in  which  the  changes  are  supposed  to  be  limited  in  the  early 
stage  of  the  disease  either  to  the  brain  or  cord.  It  is  probable  that  the 
disease  does  not  begin  at  the  same  time  in  the  brain  and  cord,  but,  com- 
mencing slowly  in  the  upper  or  lower  portion  of  the  central  nervous 
system,  it  does  not  advance  far  before  other  portions  are  involved  in  the 
typical  cases ;  but  in  the  atypical  forms  the  diseased  process  may  have 
become  quite  extensive,  either  in  the  brain  or  cord,  before  the  other  is 
apparently  affected. 

Definition. — Multiple  sclerosis  is  a  chronic  degenerative  disease, 
limited  largely  to  the  central  nervous  system,  attended  by  the  formation 
of  patches  of  sclerotic  tissue,  and  manifested  by  a  complexus  of  symp- 
toms, the  principal  of  which  are  tremor,  muscular  weakness,  spastic 
rigidity,  nystagmus,  affections  of  speech,  inco-ordination  of  muscular 
movements  of  arms  and  legs,  and  special  and  general  sensory  dis- 
turbances. 

Etiology. — The  disease  occurs  with  nearly  equal  frequency  in  the 
two  sexes.  It  is  most  common  in  the  first  half  of  adult  life,  infrequent 
in  childhood,  and  extremely  rare  in  old  age.  Direct  hereditary  influence 
is  slight ;  more  frequently  a  neuropathic  tendency,  with  the  history  of 
cases  of  insanity,  epilepsy,  or  some  other  nervous  disease  in  the  family, 
is  found.  Mental  or  physical  shock,  exposure  to  cold,  worry,  pro- 
longed mental  strain,  or  overwork  may  act  as  the  exciting  cause.  The 
malady  has  been  known  to  follow  some  of  the  acute  infections  diseases, 
such  as  typhoid  fever,  smallpox,  erysipelas,  and  diphtheria.  Trau- 
matism claims  its  victims,  the  disease  following  the  accident  one  or 
more  years  after  its  occurrence,  especially  in  cases  in  which  the  neuroses 
have  been  prominent.  While  syphilis  gives  rise  to  lesions  of  the  cord 
similar  to  those  of  multiple  sclerosis,  it  is  doubtful  whether  the  disease 
in  its  typical  form  is  ever  due  to  it.  In  nearly  one  half  the  cases  no 
ap])arcntly  adequate  cause  can  be  traced. 

Pathoi>0(;i(;a  i.  Anatomy. — The  macrosco]iic  and  microscopic  changes 
in  the  central  nervous  system  in  multiple  sclerosis  are  most  striking. 
Irregular  and  sharply  defined  reddish-gray  patches  of  sclerotic  tissue 
may  be  found  scattered  throughout  the  central  nervous  tissue,  and  some- 
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times  in  the  nerves,  more  commonly  in  the  cranial.     The  islets  vary  in 

Fig.  53. 


The  shaded  areas  in  Figs.  53-56  represent  the  sclerotic  patches  seen  in  the  brain  and  cord  in  dis- 
seminated sclerosis  of  the  central  nervous  system. 

Fig.  54. 


Same  as  Fig.  53. 

diameter  from  a  few  millimetres  to  two  or  three  centimetres.     They  are 
firmer  than  the  surrounding    brain   tissue,  but  have  less    consistency 
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than  connective   tissue,  except  in  very  old  cases,  when  they  may  be 
Pjg  55  almost  cartilaginous.       They  do  not  appa- 

rently increase  the  volume  of  the  part  in 
which  they  are  situated,  and  on  cutting 
through  them  in  the  centrum  ovale  they 
may  present  a  depressed  appearance,  while 
in  the  crus,  pons,  and  cord  they  may  be 
slightly  raised  above  the  surrounding 
healthy  tissue.^  It  has  been  taught  that 
the  cerebrum,  the  centrum  ovale,  central  gan- 
glia, and  corpus  callosum  are  mainly  invaded 
by  the  islets.  In  the  cerebellum  they  are 
principally  confined  to  the  white  substance. 
Taylor  claims,  however,  that — "1.  White 
and  gray  matter  are  aifected  indifferently  ; 
2.  There  is  no  seat  of  predilection  for  the 
development  of  the  sclerotic  patches;  3.  The 
cortex  of  both  cerebrum  and  cerebellum  is 
affected."  ^  In  the  crus  and  pons  the  islets 
are  found  on  the  surface  and  in  the  interior. 
In  the  medulla  and  spinal  cord  the  sclerotic 
patches  are  often  relatively  more  extensive, 
especially  in  the  latter  region,  probably  from 
the  fact  that  life  is  compatible  with  greater 
destruction  of  tissue  here  than  in  the  parts 
in  which  certain  vital  centres  exist.  In  the 
cord  the  patches  may  have  considerable  ver- 
tical extent ;  they  may  invade  horizontally 
a  small  portion  of  a  segment,  one  half,  or 
the  entire  substance  of  the  cord.  The 
Same  as  Fig.  53.  Cranial    ncrves    are    not    infrequently   in- 
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volved,  very  rarely  throughout  their  entire  thickness,  but  commonly 
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only  a  part  of  the  nerve  is  gray.  Sclerotic  patches  are  sometimes 
found  in  the  spinal  nerve  roots.  The  microscope  shows  in  the  scle- 
rotic patches  an  increase  of  the  connective-tissue  elements,  thicken- 
ing of  the  walls  of  the  smaller  bloodvessels,  and  destruction  of  the 
white  substance  of  the  nerve  fibres,  with  often  the  axis  cylinders  re- 
maining. The  preservation  of  the  axis  cylinders  until  the  destructive 
process  becomes  complete  allows  nervous  impulses  to  be  transmitted, 
although  imperfectly,  through  patches  of  sclerotic  tissue,  and  explains 
some  of  the  symptoms  of  this  disease.  Of  the  intimate  nature  of  the 
disease  little  is  known.  Many  of  the  supposed  causes  may  be  coinci- 
dences. The  weight  of  evidence  seems  to  point  to  the  morbid  process 
being  due  to  an  irritant,  a  toxin  circulating  in  the  blood.  Such  a  blood 
state  following  the  infectious  fevers  might  lead  to  multiple  emboli  or 
thrombi  in  the  capillaries  of  the  central  nervous  system,  and  finally  to 
an  increase  of  the  neuroglia  and  destruction  of  the  nerve  elements  of  the 
aifected  parts.  Lebrun,^  after  a  careful  study  of  the  etiology  and  patho- 
genesis, believes  the  disease  has  an  infective  origin  and  an  endarterial 
inflammation  takes  place.  Oleni^  concludes  that  the  point  of  departure 
is  in  the  perivascular  lymph  spaces,  causing  an  infiltration  of  the  lymph 
elements  and  destruction  from  degeneration  of  the  parenchymatous  ele- 
ments. That  the  wasting  of  the  nerve  fibres  is  entirely  due  to  the 
increase  of  the  connective  tissue  is  doubtful.  It  is  very  probable  that 
both  processes  result  from  the  same  cause.  After  the  neuroglia  has 
increased  sufficiently  to  encroach  upon  the  nerve  fibres  the  wasting  and 
destruction  of  the  latter  are  thus  hastened.  The  lesions  of  syphilis  of 
the  brain  and  cord  bear  a  striking  resemblance  to  those  of  multijjle 
sclerosis.  It  is  difficult  to  understand  how  such  diffuse  changes  as  are 
found  in  disseminated  sclerosis — for  in  some  cases  scarcely  a  segment  of 
the  cord  escapes — can  occur  from  any  other  cause  than  that  of  a  vitiated 
blood  state.  The  formation  of  sclerotic  tissue  around  the  bloodvessels, 
as  well  as  the  thickening  of  the  walls  of  the  vessels,  points  to  the  blood 
as  the  medium  through  which  the  irritant  is  so  widely  distributed. 
Taylor,  whose  observations  have  been  referred  to,  rejects  the  theory 
that  the  sclerosis  has  its  primary  origin  in  the  bloodvessels,  because  the 
islets  are  not  always  found  near  the  vessels,  and  in  some  instances  these 
do  not  show  any  change  in  well-advanced  degenerated  areas. 

Symptoms. — The  first  symptoms  of  multiple  sclerosis  may  be  appa- 
rently of  a  purely  functional  character,  and  unless  the  observer  is  familiar 
with  the  various  manifestations  of  the  disease  in  its  early  stages  and 
makes  a  thorough  and  systematic  examination  of  every  nervous  case, 
he  will  not  infrequently  mistake  the  symptoms  of  this  disorder  in  its 
incipienpy  for  those  of  hysteria.  The  reason  for  the  seeming  trivial 
character  of  the  initial  symptoms  and  their  variability  is  not  far  to 
seek.  The  lesion  at  first  is  an  irritative  one,  and  before  structure  is 
destroyed  function  is  simply  lessened  or  perverted.  A  focus  of  irrita- 
tion may  take  place  in  a  portion  of  the  cerebro-spinal  axis  or  in  a  nerve, 
and  disturb  the  functioning  elements,  but  the  power  of  resistance  of 
the  individual  at  the  time  may  be  sufficient  to  destroy  the  irritant  and 
temporarily  get  rid  of  its  effects,  when,  to  all  appearances,  a  condition 
of  health  is  resumed.    Such  cycles  of  disease  and  health  may  be  repeated 
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in  some  cases  several  times,  and  the  physician  may  become  convinced 
of  the  accuracy  of  his  diagnosis  of  hysteria ;  but  finally  the  integrity 
of  structure  gives  way  from  the  effects  of  repeated  irritation,  and  loss  of 
function  becomes  permanent.  That  subjects  of  multiple  sclerosis  are 
quite  frequently  hysterical  should  not  be  forgotten. 

It  is  impossible  to  give  in  this  article  a  reliable  outline  of  the  various 
symptoms  by  which  the  disease  under  consideration  may  be  clothed 
during  its  irritative  stage.  For  those  who  are  interested  in  this  subject 
no  more  suggestive  work  has  been  written  than  the  little  brochure  by 
Thomas  Buzzard.^  It  is  quite  evident  that  a  disease  attended  with 
multiple  lesions  throughout  the  central  nervous  system  must  be  manifest 
by  numerous  symptoms,  and  that  these  will  vary  in  accordance  with  the 
seat  and  extent  of  the  sclerotic  patches.  The  symptom  to  which  the 
patient's  attention  is  first  attracted  most  frequently  is  muscular  weak- 
ness of  the  legs  or  arms.  It  may  affect  one  leg  or  one  arm.  If  one 
limb  only  is  involved  at  first,  it  usually  improves  before  a  second  is 
attacked,  so  that  the  latter  is  the  weaker  of  the  two.  A  peculiar  jerky 
tremor  of  the  arms  may  be  the  earliest  appreciable  symptom ;  inco- 
ordination of  the  legs,  which  usually  accompanies  the  motor  weakness, 
may  precede  the  latter.  In  a  number  of  cases  subjective  sensory  dis- 
turbances, sensations  of  "  pins  and  needles,"  numbness  or  dull  pain, 
especially  in  the  legs,  have  first  led  the  patient  to  consult  a  physician. 
Less  frequently,  speech  defect,  eye  symptoms,  or  evidence  of  the  in- 
volvement of  other  cranial  nerves  is  the  first  cause  for  complaint.  In 
the  typical  cases  loss  of  muscular  power  in  the  legs  or  arms,  which  is 
usually  incomplete,  being  paraplegic,  hemiplegic,  or  monoplegic  in  cha- 
racter, is  soon  followed  by  a  peculiar  jerky  tremor  in  the  arms,  rarely 
to  the  same  extent  in  the  legs,  the  latter  exhibiting  not  infrequently 
marked  ataxia.  The  muscular  weakness  may  at  first  be  limited  to  a 
group  of  muscles.  The  parts  first  affected  often  improve  for  a  time,  but 
other  limbs  or  groups  of  muscles  become  weak  and  the  loss  of  muscular 
power  slowly  or  rapidly  increases.  As  time  elapses  the  tremor  becomes 
more  pronounced — speech  defect,  usually  a  scanning  speech,  nystagmus, 
impaired  vision,  first  affecting  one  eye,  this  improving,  then  the  other 
becoming  the  worse,  with  floating  specks  before  the  eyes  and  temporary 
diplopia,  are  added  to  the  catalogue  of  complaints.  On  examination 
the  deep  and  superficial  reflexes  will  be  found  increased,  and  not  infre- 
quently ankle  clonus  with  clonus  on  tapping  the  tendon  of  Achilles  will 
be  present,  but  often  more  pronounced  on  one  side  than  on  the  other. 
Extensor  rigidity,  and  more  rarely  flexor  contraction  of  the  legs,  take 
place.  Weakness  of  the  sphincters  of  the  bladder  and  bowels  is  found 
in  some  instances.  Buzzard  calls  attention  to  the  plantar  reflexes, 
which  are  usually  well  marked  in  this  disease,  and  says  that  optic- 
nerve  changes,  frequently  atrophy,  are  common.  In  some  cases  early  in 
the  disease,  but  commonly  later  in  its  course,  apoj^lectiform  attacks  or 
epileptic  seizures  occur.  Vertigo  and  subjective  sensory  disturbances 
are  common.  Tlu;  latter  consists  of  numbness,  cold,  or  "  pins-and- 
needles"  sensations,  rheumatoid  pains,  and  less  frequently  of  lightning- 
like pains,  similar  to  those  observed  in  locomotor  ataxia.  Loss  of  pos- 
ture sense,  especially  in   the   legs,  has  been  met  with   in  a   number  of 
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cases.  Anaesthesia  is  not  a  pronounced  symptom.  When  present  it  is 
often  variable,  disappearing  and  recurring  from  time  to  time.  Hemi- 
ansesthesia  has  been  observed.  The  most  common  mental  change  is  a 
placid  state  in  which  the  patient  seems  entirely  unconcerned  about  his 
ailment — a  condition  which  may  be  accounted  for  by  the  mental  failure 
which  prevents  him  from  realizing  the  gravity  of  the  disease.  Loss  of 
memory  is  common,  and  insanity  occasionally  develops  and  simulates 
paretic  dementia. 

From  the  typical  forms  of  the  disease,  whose  symptoms  are  quite  vari- 
able in  individual  cases,  there  are  atypical  variations.  In  some  cases  a 
condition  of  spastic  paraplegia  is  well  marked,  with  bladder  and  bowel 
disturbance,  but  anaesthesia,  girdle  sensations,  and  other  pronounced 
sensory  changes,  as  well  as  trophic  disturbances,  serve  to  distinguish 
these  from  cases  in  which  the  lesion  is  limited  to  the  lateral  columns  of 
the  cord ;  while  vertigo,  not  infrequently  convulsions,  and  eye  symp- 
toms, such  as  optic  nerve  atrophy  and  nystagmus,  will  aid  in  determin- 
ing the  nature  of  the  disease.  I  know  nothing  from  practical  experience 
of  the  purely  spinal  type  of  the  disease,  if  it  ever  exists,  and  should  be 
at  a  loss  to  distinguish  it  clinically  from  syphilis  of  the  cord.  The 
symptoms  of  the  cerebral  variety  are  very  much  the  same  as  those  of 
the  ordinary  cerebro-spinal  type. 

Individual  Symptoms. — A  peculiar  jerky  tremor,  nystagmus,  and 
scanning  speech,  when  they  occur  together,  are  thought  to  be  pathog- 
nomonic of  multiple  sclerosis.  They  probably  are,  but  it  must  be  borne 
in  mind  that  one,  or  even  all,  of  these  may  be  absent  in  the  early  stage 
of  this  disease.  Under  such  circumstances  the  association  of  other 
symptoms,  upon  which  little  stress  has  been  laid  by  many  writers,  may 
be  sufficient  to  prevent  the  physician  at  least  from  mistaking  the  disease 
for  hysteria.  One  of  the  most  striking  symptoms  of  the  disease,  both 
on  account  of  its  frequency  and  its  peculiar  character,  is  the  irregular 
jerky  tremor.  It  is  most  typical  and  frequent  in  the  arms,  infre- 
quently affects  the  legs,  and  still  less  commonly  the  neck,  trunk,  and 
lips.  It  is  usually  absent  when  the  parts  are  at  rest,  but  manifests 
itself  immediately  on  attempts  at  voluntary  movements,  the  excursions 
being  rather  small  at  first,  and  becoming  more  pronounced  as  the  move- 
ments to  accomplish  a  given  object  are  continued.  The  nearer  an  object 
is  approached  with  the  hand  the  more  marked  the  tremor  becomes,  but 
once  the  object  is  reached  and  the  hand  and  arm  have  support,  the 
tremor  immediately  ceases,  differing  in  this  respect  from  hysterical 
tremor,  the  excursions  of  which  increase  after  the  finger  reaches  an 
object,  such  as  touching  a  given  point  on  the  wall.  The  tremor  is  so 
great  in  multiple  sclerosis  that  a  glass  well  filled  with  water  is  often 
nearly  emptied  before  the  mouth  is  reached.  Attempts  to  overcome  the 
tremor  and  excitement  usually  increase  it.  As  it  occurs,  as  a  rule,  only 
on  intended  or  voluntary  movements,  it  is  called  intention  tremor.  The 
exact  nature  of  the  cases  of  supposed  multiple  sclerosis  in  which  the 
tremor  is  observed  when  the  limbs  are  at  rest  is  still  in  doubt.  Nystag- 
mus, most  frequently  lateral,  but  sometimes  vertical,  occurs  in  more 
than  one  half  the  cases.  It  is  most  marked,  and  occasionally  only 
observed,  when  the  eyes  are  looking  fixedly  at  a  near  object.  The  scan- 
ning speech,  also  termed  staccato  or  syllabic  speech,  is  nearly  as  frequent 
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as  nystagmus,  and  probably  more  constant  than  tremor.  It  consists  in 
slow  and  deliberate  utterance,  with  undue  separation  of  syllables  and 
words  in  sj)eech,  and  frequently  in  eliding  the  ends  of  certain  Avords. 
The  patient  seems  indiiFerent  to,  if  not  unconscious  of,  the  extraordinary 
effort  which  he  is  sometimes  required  to  exert  in  making  himself  under- 
stood. Muscular  Aveakness,  which  of  itself  is  not  so  characteristic  of 
the  disease  as  tremor,  is  usually  the  earliest  symptom  and  probably  the 
most  constant.  It  may  affect  a  group  of  muscles  and  assume  the  form 
of  monoplegia,  paraplegia,  or  hemiplegia.  It  has  these  characteristics : 
the  paralysis  is  rarely  complete,  the  degree  of  lessened  power  is  variable 
from  time  to  time,  one  limb  becoming  weak  for  weeks  or  months,  then 
improving,  and  after  a  lapse  of  months  or  years  another  limb  is  affected, 
and  is  weaker  than  the  one  first  affected.  Buzzard  calls  attention  to  an 
observation  of  a  case  in  which  atrophy  of  a  group  of  muscles  occurred, 
disappeared,  and  recurred  with  varying  electrical  changes.^ 

Ataxia  is  very  common  in  the  legs,  and  sometimes  it  affects  the  arms 
and  trunk  muscles.  A  form  of  ataxia  similar  to  cerebellar  ataxia  occurs 
in  some  cases.  A  careful  study  of  the  reflexes  is  important.  Both  the 
deep  and  the  superficial  reflexes  are  often  increased,  and  ankle  clonus, 
frequently  one-sided,  or  if  bilateral  usually  more  pronounced  on  one 
side  than  the  other,  is  common.  The  eye  symptoms,  other  than  nystag- 
mus, are  quite  frequent.  Impaired  central  vision,  with  contraction 
of  the  fields,  sometimes  occurs  in  one  eye.  After  a  time  the  vision  in 
this  eye  improves  and  the  other  eye  becomes  affected.  Floating  spots 
before  the  eyes  are  not  infrequently  complained  of.  The  pupillary 
reaction  to  light  and  accommodation  is  usually  normal.  Diplopia  is  an 
occasional  symptom.  The  ophthalmoscope  in  some  cases  reveals  optic 
neuritis,  which  may  lead  to  atrophy.  Infrequently  the  facial,  trigeminal, 
and  hypoglossal  nerves  are  affected.  In  cases  of  extensive  lesions  of 
the  pons  swallowing  becomes  difficult.  Headache,  usually  of  a  dull 
character,  is  more  than  an  occasional  symptom,  and  occurs  early  in  the 
disease.  Vertigo  is  a  symptom  that  occurs  with  almost  as  great  fre- 
quency as  nystagmus  or  scanning  speech.  It  may  be  an  early  symptom, 
sufficiently  intense  to  interfere  decidedly  with  the  comfort  of  the  patient, 
and  may  be  associated  or  entirely  disconnected  with  vomiting.  It  often 
disappears  late  in  the  course  of  the  disease.  The  convulsive  seizures  or 
apoplectiform  attacks,  already  mentioned  in  certain  cases,  may  occur 
early  in  the  course  of  the  disease  and  be  repeated  at  infrequent  intervals, 
with  increased  mental  impairment  following  each  seizure.  Sometimes 
the  patient  passes  into  a  stuporous  or  comatose  condition  without  a  con- 
vulsion, but  with  a  rise  of  the  body  heat  several  degrees  above  the 
normal.  In  a  few  instances  death  has  occurred  during  the  stage  of  coma, 
especially  when  it  has  followed  one  or  more  convulsions.  The  general 
nutrition  is  usually  good.  Muscular  atrophy  and  other  trophic  changes, 
deiK'uding  upon  the  involvement  of  the  lumbar  region  or  anterior  horns 
of  the  cord,  are  such  as  are  met  with  in  })oliomyelitis  or  myelitis,  and  are 
extremely  rare.  The  mental  symptoms  and  sensory  ])henomena  have  been 
considered  at  sufficient  length. 

Course  and  Duration. — In  a  few  cases  the  disease  is  uninterrupt- 
edly progressive,  and  may  j)ro\'c  fatal  in  one  or  two  years  from  serious 
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involvement  of  the  pons  and  medulla.  More  often  it  is  marked 
by  repeated  remissions,  some  varying  from  a  few  months  to  several 
years.  In  the  early  stage  of  the  disease  the  patient  may  seem  in  almost 
perfect  liealth  during  the  remissions.  Each  recurring  period  of  advance- 
ment of  the  morbid  process  leaves  the  patient  in  a  more  enfeebled  con- 
dition than  the  preceding  one.  The  disease,  if  we  reckon  from  the 
beginning  of  the  prodromal  period,  may  run  a  course  of  from  one  or 
two  years  to  fifteen  or  twenty  years,  the  patient  finally  dying  from  some 
intercurrent  disease,  such  as  phthisis,  or  from  exhaustion  brought  on  by 
vesical  and  renal  complications. 

Diagnosis. — In  typical  cases  the  age  of  the  patient,  the  gradual 
onset  of  the  disease,  muscular  weakness,  ataxia,  and  increase  of  the 
deep  and  superficial  reflexes  in  the  legs,  a  jerky  intention  tremor  in  the 
arms,  nystagmus,  scanning  speech,  vertigo,  headache,  ocular  symptoms, 
and  paroxysmal  disturbances,  such  as  convulsions  or  apoplectiform 
attacks,  would  render  the  diagnosis  easy.  Even  in  such  cases  the  dis- 
ease has  probably  existed  for  some  years  before  all  the  symptoms  are 
present,  and,  as  the  irregular  cases  are  far  more  numerous  than  the 
typical  ones,  a  diagnosis  is  often  required  when  all  the  so-called  charac- 
teristic symptoms  are  absent.  Under  such  circumstances  errors  can  be 
prevented  or  lessened  only  by  a  careful  study  and  analysis  of  all  the 
symptoms  and  circumstances  connected  with  each  individual  case.  The 
manner  of  invasion  and  progress  of  the  disease,  together  with  the  asso- 
ciation of  certain  symptoms,  if  carefully  considered,  will  usually  lead  to 
a  reliable  conclusion. 

The  diseases  with  which  mutiple  sclerosis  may  be  confounded,  espe- 
cially in  its  atypical  forms,  are — hysteria,  some  of  the  other  functional 
neuroses,  paretic  dementia,  tumors  of  the  brain  attended  with  a  jerky 
tremor,  thickening  of  the  meninges  on  the  convex  surface  of  the  brain 
or  in  the  posterior  fossa  from  inflammation  or  tumor,  cerebellar  ataxia, 
bulbar  paralysis,  paralysis  agitans,  Friedreich's  ataxia,  spastic  spinal 
paraplegia,  locomotor  ataxia,  and  postero-lateral  sclerosis.  It  will  be 
impossible  in  the  small  space  assigned  this  article  to  enter  into  a  detailed 
differential  diagnosis  between  each  of  the  above  diseases  and  multiple 
sclerosis,  but  a  few  of  the  salient  points  may  be  given. 

Hysteria  and  Some  of  the  Other  Functional  Neuroses. — There  is  prob- 
ably no  other  organic  disease  of  the  nervous  system  whose  symptoms 
so  frequently  and  so  clearly  resemble  those  of  hysteria  as  those  of 
multiple  sclerosis  in  its  incipient  stage.  In  doubtful  cases  the  first 
question  that  the  physician  should  endeavor  to  answer  is,  "  Is  the  dis- 
ease organic  or  is  it  functional  ?"  It  should  always  be  borne  in  mind 
that  a  multitude  of  symptoms,  apparently  of  a  functional  nature,  are 
not  sufficient  on  which  to  base  a  diagnosis  of  hysteria  if  there  is  present 
one  symptom  alone  pointing  positively  to  an  organic  lesion.  Buzzard 
has  called  attention  to  the  following :  "  Multiple  sclerosis,  like  hysteria, 
is  common  in  women  at  puberty ;  a  history  of  some  moral  shock  often 
precedes  both  ;  there  are  few  cases  of  multiple  sclerosis  in  which  there 
are  not  hysterical  symptoms  added ;  and  many  symptoms  of  the  former 
have  long  been  looked  upon  as  hysterical,"  ^  The  same  writer  states  that 
the  plantar  reflexes  are  usually  well  marked  in  multiple  sclerosis,  and 

1  Op.  ciL,  pp.  97,  98,  107,  108. 
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feeble  or  absent  in  hysteria.  Paralysis  is  nsually  sudden  in  its  onset,  and 
more  complete  and  flaccid  in  the  latter  than  in  the  former.  When  blindness 
occurs  in  one  eye,  it  is  generally  complete  at  first  and  comes  on  suddenly 
in  hysteria,  whereas  in  multiple  sclerosis  absolute  blindness  in  one  eye 
is  rare.  The  acuity  of  vision  lessens  gradually  with  contraction  of  the 
fields,  until  the  eye  is  almost  useless ;  then  vision  improves  in  this  eye 
and  fails  in  its  fellow.  Atrophy  of  the  optic  nerves  and  nystagmus  are 
probably  never  of  hysterical  orign.  The  tremor  of  multiple  sclerosis 
may  be  simulated  by  an  irregular  tremor  occurring  on  voluntary  move- 
ment in  hysteria,  but  in  the  latter  the  excursions  are  usually  less ;  there 
are  a  tardiness  of  the  initial  muscular  effort  and  a  contraction  of  the 
antagonistic  muscles.  Gowers  lays  considerable  stress  upon  the  diag- 
nostic importance  of  the  presence  of  the  last  symptom.  The  hysterical 
patient  will  often  touch  an  object  with  her  index  finger  without  much 
difficulty,  but  after  the  finger  has  remained  a  few  seconds  in  contact 
with  the  object  the  arm  becomes  affected  with  an  irregular  or  jerky  tre- 
mor, differing  from  the  tremor  of  multiple  sclerosis,  in  which  great 
effort  is  frequently  required  in  bringing  the  finger  in  contact  with  an 
object,  but  the  tremor  ceasing  as  soon  as  this  has  been  accomplished 
(Buzzard). 

Paretic  Dementia. — Irregular  pupils,  loss  of  the  iris  reflex,  marked 
tremor  of  lips  and  tongue,  drawling  speech,  with  inabilty  to  pronounce 
certain  consonants,  and  prominent  symptoms  of  dementia  are  always  in 
favor  of  paretic  dementia,  but  in  rare  cases  the  difficulty  of  diagnosis  is 
very  great.  Tumors  of  the  brain  are  attended  by  a  jerky  tremor  mani- 
fest only  on  voluntary  movement.  The  presence  of  the  tremor  is  the 
only  symptom  suggestive  of  multiple  sclerosis,  and  the  other  indications 
of  tumor  are  usually  sufficient  to  prevent  a  mistake  if  the  observer  is 
on  his  guard.  The  tremor  occurring  from  a  tumor  in  one  cms  or  one 
side  of  the  pons  is  unilateral.  Chronic  meningitis  in  the  posterior  fossa 
surrounding  the  pons  and  medulla,  or  thickening  of  the  membranes  on 
the  convexity  of  the  brain  from  inflammation  or  from  tumor,  may  be 
attended  with  tremor,  but  other  symptoms  of  these  pathological  pro- 
cesses are  present. 

Cerebellar  Ataxia  due  to  Tumor. — Double  optic  neuritis,  projectile 
vomiting,  and  severe  headache  are  in  favor  of  tumor. 

Bulbar  Paralysis. — The  lesion  being  limited  to  the  muscles  of  the 
motor  nerves  of  the  bulb  is  sufficient  to  prevent  mistaking  this  for  a 
disease  like  multiple  sclerosis. 

Paralyse  Agitans. — The  peculiar  posture  of  the  patient  and  his  age, 
the  almost  characteristic  rigidity  of  the  limbs,  the  slow  initial  move- 
ments in  attempting  to  make  a  muscular  effort,  the  continuance  of  the 
tremor  during  rest,  except  in  the  very  early  stage  of  the  disease,  and 
the  absence  of  nystagmus  and  syllabic  speech,  are  sufficient  for  a  diag- 
nosis of  paralysis  agitans. 

Friedreich's  Disea-^e  or  Hereditary  Ataxia. — In  this  disease  and  mul- 
tiple sclerosis  nystagmus,  tremor,  speech  defects,  and  ataxia  may  occur. 
Hereditary  ataxia  is  a  family  disease,  multiple  sclerosis  is  isolated.  The 
speech  defect  consists  in  eliding  the  ends  of  the  words  in  the  former;  in 
the  latter,  besides  this,  in  spacing  bet^veen  syllables  and  words — syllabic 
speech.   The  tremor  in  the  former  is  less  marked  than  in  the  latter,  and 
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is  limited  to  the  neck  muscles.  Knee  jerks  are  increased  in  multiple 
sclerosis,  but  they  are  almost  invariably  absent  in  hereditary  ataxia. 

Spastic  Spinal  Paraplegia. — If  the  lesion  in  the  multiple  sclerosis 
is  limited  to  the  dorsal  region  of  the  cord,  a  differential  diagnosis  will 
be  impossible  ;  in  other  cases  the  bulbar  and  cephalic  symptoms  will 
enable  tha  nature  of  the  disease  to  be  determined. 

Locomotor'  Ataxia. — The  loss  of  the  iritic  reflex  and  the  knee  jerk, 
with  sensory  phenomena  and  inco-ordination,  without  irregular  jerky 
tremor,  nystagmus,  or  syllabic  speech,  leaves  no  doubt  in  the  majority 
of  cases  as  to  the  diagnosis.  Postero-lateral  sclerosis  has  neither  speech 
defect,  nystagmus,  nor  a  coarse  intentional  tremor.  Little  if  any  diffi- 
culty in  determining  the  nature  of  the  disease  would  be  encountered, 
except  in  cases  in  which  the  multiple  sclerosis  should  be  limited  to  the 
spinal  cord,  when  a  diagnosis  might  be  impossible. 

Prognosis. — Remissions  of  variable  lengths  may  occur,  but  recovery 
is  unknown.  Bulbar  sym'ptoms  are  unfavorable.  In  such  cases,  if  the 
progress  of  the  disease  is  steady,  although  gradual  from  the  first,  life 
will  not  be  prolonged  more  than  one  or  two  years  after  the  diagnosis  is 
positive. 

Treatment. — There  is  no  known  method  of  treatment  by  which 
the  disease  can  be  more  than  temporarily  arrested.  The  health  should 
be  kept  in  the  best  possible  condition  by  tonics,  such  as  arsenic,  quinine, 
and  iron,  by  an  abundance  of  nutritious  food,  and  by  careful  attention 
to  the  digestive  organs,  bowels,  and  kidneys.  Potassium  iodide  and 
mercury  seem  to  affect  the  morbid  process  more  than  any  other  medical 
agents,  especially  early  in  the  disease.  Nitrate  of  silver  has  been  used 
and  arsenic  has  been  employed  hypodermically,  but  results  have  been  far 
from  brilliant.  Occasionally  periods  of  rest  in  the  recumbent  posture, 
with  massage,  appear  to  do  good  in  lessening  the  tremor  and  in  bringing 
about  remissions  in  the  progress  of  the  disease.  It  is  doubtful  whether 
electricity  has  any  other  effect  in  this  malady  than  keeping  up  mus- 
cular nutrition. 


CHRONIC  HYDROCEPHALUS. 

Definition. — Chronic  hydrocephalus  is  a  condition  brought  about 
by  the  gradual  distention  of  the  ventricles  (usually  the  third  and  lateral) 
of  the  brain  by  a  watery  fluid.  It  is  often  congenital,  but  may  be 
acquired.  An  increase  of  the  subarachnoid  fluid  sometimes  takes  place, 
either  from  arrested  development  of  the  brain  or  from  inflammation  of 
the  meninges,  and  has  been  termed  external  hydrocephalus.  This  is 
entirely  different  from  the  internal  form,  and  the  morbid  process  which 
gives  rise  to  it  is  the  serious  one,  so  that  no  further  reference  will  be 
made  to  it  in  this  section. 

Etiology. — Beyond  the  fact  that  most  of  the  cases  begin  at  birth 
or  soon  after,  that  the  disease  occurs  more  frequently  in  some  families 
than  in  others,  and  that  poverty  and  poor  nutrition  seem  to  favor  its 
development,  we  may  as  well  admit  that  we  are  ignorant  concerning  the 
etiology  of  the  congenital  form.     The  acquired  variety  is  usually  due  to 
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mechanical  causes,  but  occasionally  cases  occur  after  early  childhood  for 
which  no  adequate  pathological  lesion  has  been  found  at  the  autopsy. 
These  are  the  so-called  idiopathic  cases. 

Pathological  Anatomy. — All  the  ventricles  may  be  enlarged  and 
distended  with  fluid ;  more  commonly  the  fourth  ventricle  is  nearly 
normal,  the  lateral  and  third  ventricles  and  the  aqueduct  of  Sylvius 
being  affected.  In  extremely  rare  cases  the  fourth  ventricle  alone  is 
involved.  When  the  foramen  of  Monro  is  obstructed  the  effusion  is 
limited  to  one  or  both  lateral  ventricles.  The  fluid,  often  nearly  as 
clear  as  spring  water,  alkaline  in  reaction  from  the  presence  of  sodium 
chloride,  contains  a  small  quantity  of  albumin,  and  not  infrequently 
urea  and  cholesterin.  The  quantity  of  the  fluid  varies  from  one  to 
several  pints,  and  is  greater  in  the  congenital  cases,  as  the  bones  of  the 
cranium  readily  separate  and  permit  an  extreme  degree  of  hydrops 
ventriculorum.  The  brain  suffers  from  compression  in  the  congenital 
cases  in  proportion  to  the  quantity  of  fluid  in  the  ventricles,  but  after  the 
cranial  sutures  have  become  ossified  the  brain  substance  may  be  greatly 
damaged  by  the  accumulation  of  only  ten  or  twelve  ounces  of  fluid  in 
the  lateral  ventricles.  The  white  substance  of  the  brain  seems  to  waste 
more  than  the  gray,  but  the  convolutions  are  greatly  flattened,  and  in 
very  severe  cases  they  may  be  almost  completely  obliterated.  Under 
such  circumstances  the  ventricles  are  converted  into  one  enormous  sac, 
and  this  is  surrounded  by  the  cerebral  hemispheres,  which  form  a  wall 
not  more  than  a  few  millimetres  in  thickness.  The  basal  ganglia  are 
flattened,  the  choroid  plexus  is  thickened,  the  lining  membrane  of  the 
lateral  ventricles  is  roughened  and  granular,  the  normal  relations  of  the 
structures  of  the  interior  of  the  brain  are  destroyed,  and  the  bones  of  the 
cranium  are  thin.  In  the  congenital  cases,  and  occasionally  in  the  acquired, 
the  cranial  sutures  are  widened  and  the  shape  of  the  head  is  distorted. 
Occlusion  of  the  foramen  of  Monro,  the  aqueduct  of  Sylvius,  the  fora- 
men of  Majendie,  or  the  foramina  of  Mierzejewsky,  or  pressure  on  the 
veins  of  Galen,  is  often  found  in  the  acquired  cases,  and  sometimes  in 
the  congenital  variety. 

Symptoms. — When  the  condition  has  taken  place  in  utero  the  head 
may  be  so  large  at  birth  as  to  interfere  with  delivery.  In  some  instances 
spontaneous  rupture  has  occurred  and  the  child  is  born  dead.  In  others 
it  may  be  necessary  to  evacuate  the  fluid  before  the  head  will  pass 
through  the  pelvis.  In  the  cases  in  which  the  morbid  process  has 
occurred  before  birth  and  the  child  has  been  delivered  alive,  the  head 
is  unnaturally  large  and  rapidly  increases  in  size  during  the  first  weeks 
of  extra-uterine  life.  The  enormous  size  of  head  then  presents  a 
striking  contrast  to  that  of  the  face  and  neck,  over  which  it  projects 
on  all  sides,  very  much  as  a  mushroom  overhangs  its  own  stem,  so  that 
neither  the  face  nor  the  neck  can  be  seen  wlien  the  liead  is  viewed 
directly  from  above.  The  sutures  and  fontanelles  arc  greatly  enlarged, 
and  the  head  may  seem  like  a  fluctuating  mass.  In  a  child  six  weeks 
old  seen  by  me  not  long  since,  in  consultation  with  E.  J.  Kothwell, 
apparently  less  than  half  of  the  cephalic  enlargement  was  covered  with 
bon(!.  Tlie  circumference  of  this  head  measnred  twenty-four  and  a 
half  inches.  Death  occun-ed  about  one  week  later.  When  the  disease 
has  made  much  progress  at  birth  it  is  rare  for  the  child  to  live  more 
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than  a  few  weeks.  More  commonly  the  head  does  not  begin  to  enlarge 
until  some  time  during  the  first  few  months  of  extra-uterine  life.  It  is 
observed  that  the  forehead  projects  unnaturally  over  the  eyes,  the 
sutures  widen,  and  the  fontanelles  enlarge.  Soon  the  parietal  bones 
give  an  angular  appearance  to  the  head  by  their  upper  portions  project- 
ing laterally  outward ;  the  occipital  bone  extends  backward  and  seems 
more  horizontal  than  normal.  The  skin  of  the  head  is  stretched  and 
thin,  and  may  present  a  crackling  sensation  when  it  is  touched  with  the 
finger.  The  head  is  poorly  covered  with  hair  and  the  veins  of  the  scalp 
are  unduly  prominent.  As  the  orbital  plates  of  the  frontal  bones  pro- 
ject obliquely  outward,  the  eyes  are  directed  downward,  so  that  most 
of  the  cornea  may  be  covered  by  the  lower  lids.  If  the  child  lives  one 
or  two  years,  the  head  may  reach  an  enormous  size,  measuring  50,  80, 
or  100  centimetres  in  circumference,  or  even  107.6  centimetres  (42.6 
inches),  as  in  a  case  reported  by  Klein. ^  The  child  is  usually  irritable  and 
restless ;  the  nutrition  is  poor,  although  a  fair  amount  of  nourishment 
may  be  consumed.  Growth  is  retarded,  and  muscular  weakness  and 
sometimes  contracture  are  well  marked.  The  muscles  of  the  neck  are 
often  not  sufficiently  strong  to  support  the  head,  so  that  the  child  can 
neither  sit  nor  stand  unless  its  head  is  supported.  Hydrocephalic 
children  do  not  learn  to  walk  before  their  second  or  third  year.  Occa- 
sionally convulsions  are  common,  and  nystagmus  is  sometimes  pres- 
ent. Strabismus  and  optic-nerve  atrophy  are  not  rare.  Sometimes 
the  atrophy  of  the  optic  nerve  is  complete,  with  absolute  blindness ; 
more  frequently  some  vision  is  retained.  A  condition  of  bitemporal 
hemianopsia  has  been  observed  in  the  acquired  form,  due  to  pressure 
on  the  optic  chiasma.  Mental  defect  is  present  and  quite  pronounced 
in  most  cases,  although  one  occasionally  meets  with  children  whose  heads 
are  hydrocephalic,  but  who  show  a  fair  amount  of  intelligence.  The 
mental  defect  is  usually  that  of  imbecility,  rarely  an  extreme  degree  of 
idiocy.  In  the  progressive  cases  vomiting,  convulsions,  and  finally 
coma  supervene,  and  death  takes  place.  Even  in  cases  in  which  the 
morbid  process  has  reached  a  marked  degree  an  arrest  may  take  place 
and  life  be  prolonged  for  a  number  of  years.  In  those  children  in 
whom  the  effusion  has  occurred  most  gradually  the  fewest  symptoms  of 
cerebral  compression  are  manifest.  When  the  effusion  does  not  take 
place  into  the  ventricles  until  after  the  sutures  of  the  skull  have  become 
united  and  the  fontanelles  closed,  the  head  does  not  appreciably  enlarge, 
and  the  symptoms  will  be  those  of  cerebral  compression  and  irritation, 
such  as  mental  failure,  muscular  weakness  and  contracture,  occasional 
convulsions,  vertigo,  sometimes  vomiting,  and  finally  coma  and  death. 
During  the  course  of  the  trouble  in  most  cases,  in  either  the  congenital 
or  acquired,  occasional  febrile  processes,  with  nausea,  vomiting,  and 
headache,  occur.  In  some  instances  these  febrile  processes  are  ushered 
in  by  one  or  more  convulsions.  In  the  cases  in  which  the  morbid 
process  has  been  arrested  and  the  patient  reaches  adult  life,  more  or  less 
muscular  weakness  and  mental  defect  persist  throughout  the  remainder 
of  life.  Hydrocephalic  children  are  especially  liable  to  succumb  to  the 
usual  diseases  of  childhood  or  some  intercurrent  malady. 

Diagnosis. — The  diagnosis  must  rest  upon  the  enlargement  of  the 

^  Gowers  :  A  Manual  of  Diseases  of  the  Nervous  System,  2d  ed.,  vol.  ii.  p.  586. 
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bead  and  the  distended  fontanelles.  The  acquired  form,  taking  place 
after  the  sutures  and  fontanelles  have  become  permanently  closed,  can- 
not be  diagnosticated,  although  the  condition  may  be  suspected  if  the 
symptoms  follow  an  attack  of  meningitis  or  are  associated  with  lesions 
likely  to  cause  eifusion  into  the  ventricles.  The  only  condition  with 
which  chronic  hydrocephalus  is  likely  to  be  confounded  is  enlargement 
of  the  head  from  rickets  and  thickening  of  the  cranial  bones  from 
syphilis.  In  neither  of  these  are  the  fontanelles  disturbed,  and  in 
both  the  symptoms  caused  by  distention  of  the  lateral  ventricles  are 
absent. 

Peognosis. — This  is  grave  in  all  cases,  even  in  those  in  which  the 
morbid  process  is  arrested,  as  some  mental  and  physical  weakness  remains, 
and  epilepsy  is  likely  to  develop. 

Treatment. — Beyond  protecting  the  unfortunates  from  severe 
changes  in  the  temperature  and  undue  exposure  of  the  head  to  the  rays 
of  the  sun,  and  keeping  the  digestive  organs  and  general  nutrition 
in  the  best  possible  condition  by  appropriate  measures,  it  is  doubtful 
whetlier  much  can  be  done  for  them.  The  results  of  surgical  procedures 
have  not  been  brilliant  or  even  encouraging.  For  those  who  have 
sufficient  intelligence  proper  training,  both  mental  and  physical,  should 
be  provided. 


ABSCESS  OF  THE   BRAIN. 

Definition. — Abscess  of  the  brain  is  a  circumscribed  collection  of 
pus  on  the  surface  of  the  brain  or  within  its  substance,  occurring  as  a 
direct  result  of  local  purulent  inflammation  of  microbic  origin. 

Etiology. — One  of  the  most  important  facts  taught  us  by  the  bril- 
liant achievements  of  modern  surgery  by  means  of  thorough  asepsis 
is  that  suppuration  is  impossible  in  the  absence  of  a  micro-organism.  It 
seems  strange  in  the  face  of  this  demonstration  that  in  some  of  the  re- 
cent and  best  works  devoted  to  the  diseases  of  the  nervous  system  the 
position  is  taken  that  it  is  not  ])roven  that  all  cases  of  abscess  of  the  brain 
have  a  microbic  origin.  Until  it  is  incontrovertibly  demonstrated  that 
suppuration  is  possible  without  the  presence  of  a  pathogenic  organism 
it  seems  that  we  are  justified  in  assuming  that  suppuration  in  the  brain, 
as  well  as  elsewhere,  is  due  directly  to  organismal  infection.  To  the 
indefatigable  labors  of  Macewen  of  Glasgow,  and  the  marvellous  results 
obtained  l)v  tliis  brilliant  surgeon  in  the  treatment  of  abscess  of  the 
Ijrain,  the  medical  j^rofcssion  especially,  and  humanity  in  general,  owe 
a  del)t  of  gratitude.  Acute  and  clirouic  local  softening  of  the  brain  of 
necrotic  origin,  due  to  cutting  off  the  blood  siipj)ly,  takes  })]ace,  with 
diminution  of  tlie  consistency  of  the  most  affected  part  to  that  of  thin 
liquid,  and  in  this  pus  corpuscles  are  not  infrequently  found.  With  the 
many  sources  of  infection,  especially  from  the  mucous  surfaces  of  the 
nose,  throat,  bronchi,  and  intestinal  canal,  and  Avitli  the  many  avenues 
by  which  infecting  material  may  l)e  conveyed  to  the  brain,  it  is  not  sur- 
prising that  suppuration  should  take  place  inider  conditions  so  favorable 
to  pus  formation.     On  the  other  hand,  it  ai)pears  remarkable  that  ab- 
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scess  of  the  brain  is  not  more  frequent  in  advanced  life,  a  period  so 
commonly  attended  with  disease  of  the  cerebral  arteries  and  resulting 
in  imperfect  brain  nutrition. 

The  predisposing  causes  of  abscess  of  the  brain  mainly  relate  to  age 
and  sex.  In  the  third  decade  of  life  is  found  about  one  third  of  the 
cases  of  abscess  of  the  brain  from  all  causes ;  the  second,  fourth,  and 
fifth  decades,  in  the  order  named,  yield  the  next  greatest  number.^  It 
is  exceedingly  rare  before  the  second  year  and  after  the  sixtieth,  and  it 
is  a  very  infrequent  exception  for  it  to  be  met  with  after  the  seventieth 
year.  I  have  recently  observed  a  case  in  a  man  seventy-five  years  old.^ 
It  occurs  from  all  causes  about  three  times  as  often  in  the  male  as  in  the 
female.  The  relative  frequency  between  the  sexes  is  least  when  the 
cause  is  disease  of  the  ear — 2  males  to  1  female ;  and  greatest  when  the 
cause  is  traumatism — 5  males  to  1  female.^ 

The  exciting  causes  may  be  divided  into  local  and  distant. 

Local  Causes. — These  are  by  far  the  most  important  factors  in  the 
causation  of  suppuration  within  the  cranium,  and  probably  give  rise  to 
more  than  three  fourths  of  all  cases  of  abscess  of  the  brain,  although 
actual  statistics  only  give  about  70  per  cent,  from  local  causes.  We 
must  bear  in  mind  that  septic  material  has  been  found  in  the  bony 
structures  containing  the  organs  of  hearing,  and  has  given  rise  to  abscess 
of  the  brain  when  disease  of  the  ear  was  unsuspected.  Of  the  local  in- 
fective causes,  disease  of  the  organs  of  hearing  stands  first,  and  prob- 
ably is  the  source  of  infection  in  at  least  one  half  of  the  cases  of  abscess 
of  the  brain.  The  statistics  given  by  Gowers  ascribe  42.5  per  cent,  to 
this  cause.  In  most  cases  there  is  a  chronic  discharge  from  the  ear  of 
several  months',  or  more  commonly  of  several  years',  duration.  Less 
frequently  the  otorrhoea  has  existed  only  a  few  weeks  before  cerebral 
mischief  takes  place.  If  the  discharge  has  been  free  from  the  ear  before 
the  brain  becomes  infected,  it  usually  lessens,  and  sometimes  ceases 
entirely,  after  the  brain  becomes  involved.  A  chronic  otitis  media  that 
is  giving  little  discomfort  to  the  patient  seems  to  be  most  likely  to  infect 
the  brain  on  exposure  to  cold,  resulting  in  a  renewal  of  the  inflammation 
of  the  ear.  Occasionally  the  ear  continues  to  discharge  profusely  during 
and  after  the  formation  of  an  abscess  of  the  brain. 

Recurrent  attacks  of  otitis  media  on  account  of  the  changes  that  take 
place  in  the  structures  of  the  middle  ear  from  repeated  inflammation  are 
more  likely  to  be  followed  by  intracranial  suppuration  than  the  primary 
ones.  Caries  of  the  petrous  portion  of  the  temporal  bone  and  inflamma- 
tion of  the  mastoid  cells  are  usually  found  in  the  chronic  ear  diseases 
that  are  most  dangerous.  But  infection  of  the  brain  may  take  place 
without  such  complications.  Polypi  of  the  ear  are  a  source  of  danger, 
as  they  are  a  direct  cause  of  irritation  to  the  parts,  prevent  a  free  exit 
to  the  pus,  and  thus  favor  infection  of  the  surrounding  structures,  which 
may  lead  to  sinus  thrombosis.  Disease  of  the  nose  is  a  comparatively 
infrequent  cause  of  abscess  of  the  brain.  The  disease  may  be  limited 
to  the  mucous  membrane,  but  more  commonly  there  is  caries  of  the 
nasal,  ethmoid,  or  sphenoid  bone,  usually  of  syphilitic  origin.^  I  have 
seen  two  cases  of  abscess  of  one  frontal  lobe  of  the  brain  due  to  a  collec- 

^  Gowers:  Loc.  ciL,  p.  471.  ^  Eskridge  ;   The  Medical  JVews,  July  27,  1895. 

^  Gowers :  Loc.  cit.  *  Gowers  :   Loc.  cit. 
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tion  of  pus  in  the  frontal  sinus.  One  of  them  was  associated  with  sup- 
purative meningitis,  but  no  disease  of  the  bone  was  found  in  either  case. 
Disease  of  the  orbit,  causing  sinus  thrombosis,  may  give  rise  to  abscess 
of  the  brain.  Gowers  states  that  caries  of  other  bones  than  the  temporal 
rarely  leads  to  abscess  of  the  brain.  Meningitis  is  usually  associated 
with  abscess  of  the  brain  due  to  disease  of  the  nose  or  orbit.  Tumor 
of  the  brain  is  a  rare  local  cause  of  cerebral  suppuration.  I  have  met 
with  two  abscesses  associated  with  growths.  In  one  the  tumor  was  can- 
cerous and  in  the  other  tubercular.  In  each  the  suppuration  took  place 
in  the  immediate  neighborhood  of  the  growth,  which  seems  to  be  the 
rule.  I  have  reported  one  case  of  abscess  of  the  brain  ^  apparently  due 
to  erysipelas  of  the  face,  but  as  the  patient  was  brought  to  the  hospital 
without  a  history  in  a  moribund  condition,  and  I  did  not  see  him  until 
after  death,  it  was  difficult  to  determine  whether  the  sinus  thrombosis 
and  abscess  formation  had  resulted  from  the  condition  of  the  face  or 
whether  the  latter  had  been  caused  by  the  former. 

Traumatism. — Injuries  to  the  head,  according  to  the  statistics  given 
by  Gowers,  cause  about  one  fourth  (23.2  per  cent.)  of  the  cases  of  abscess 
of  the  brain,  but,  as  this  author  suggests,  the  proportion  from  this  cause 
is  even  larger,  because  old  and  apparently  trivial  blows  to  the  head  are 
often  forgotten.  The  most  common  form  of  injury  that  leads  to  sup- 
puration in  the  brain  is  a  direct  blow  or  fall  on  the  head,  resulting  in 
an  open  wound  in  the  soft  parts  and  fracture  of  the  skull,  which  is  not 
infrequently  attended  by  depression  of  the  internal  table.  Sometimes, 
instead  of  fracture,  caries  of  the  bone  folloAvs.  Macewen  regards  punc- 
tured wounds  penetrating  into  the  bone  as  the  most  likely  to  be  followed 
by  intracranial  suppuration.  Hirt  believes  that  injuries  to  the  head 
unattended  with  an  open  wound,  and  in  which  there  is  no  solution 
of  continuity  of  the  soft  parts,  are  not  likely  to  lead  to  abscess  for- 
mation. 

Distant  Causes. — According  to  Gowers,  thrush  in  the  mouth,  with  a 
growth  of  oidium  albicans,  in  two  recorded  cases  has  given  rise  to 
abscess  of  the  brain  containing  the  same  fungus,^  and  the  same  author 
refers  to  a  case  reported  by  Bottcher,  in  which  lung  pigment  was  found 
in  u  brain  abscess.  It  is  probable  that  septic  material  from  any  por- 
tion of  the  l)ody  may  find  lodgement  in  the  brain  under  favorable 
circumstances.  Pysemic  abscesses,  disintegrating  pneumonia,  fetid 
bronchitis,  bronchiectasis,  gangrene  of  the  lung,  ulcerated  endocarditis, 
infective  ulcers  of  the  intestines,  and  similar  low-grade  processes  in  the 
abdominal  organs  are  capable  of  giving  rise  to  abscess  of  the  brain. 
Periostitis,  involving  bones  other  than  those  of  the  head,  is  among  the 
most  infrequent  causes  of  pus  formation  in  the  brain. 

In  some  cases  of  cerebral  abscess  no  aj^prcciable  cause  has  been 
detected,  but  the  number  included  under  this  group  is  lessening  as  the 
etiology  of  the  disease  is  becoming  more  thoroughly  investigated,  especi- 
ally in  regard  to  latent  disease  of  the  ear  and  the  presence  of  septic 
material  in  the  mouth  and  nose. 

Patik)Ixk;icai.  Anatomy. — Abscess  of  the  brain  is  always  more 
or  less  circumscribed  in  its  appearance,  and  varies  according  to  whether 

^  Transactions  of  the  College  of  Physicians  of  Philadelphia,  3d  scries,  vol.  vi. 
'^  Gowers:  Loc.  oil.,  p.  478. 
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it  is  studied  in  its  formative,  crude,  or  in  its  chronic  stage ;  somewhat 
in  regard  to  the  virulence  of  the  poison  that  has  given  rise  to  it ;  and 
slightly  with  reference  to  its  situation,  whether  deep  or  superficial.  In 
the  formative  stage  the  macroscopic  a])pearance  may  be  very  similar  to 
red  or  yellow  softening,  depending  upon  the  degree  of  congestion 
immediately  preceding  the  pus  formation  and  the  amount  of  hemor- 
rhagic extravasation  that  has  taken  place.  Usually  the  abscess  in  this 
stage  presents  the  appearance  of  an  area  of  yello\v  softening  with  irreg- 
ular edges,  surrounded  by  a  zone  of  congested  brain  substance,  but 
differs  microscopically  from  pure  yellow  softening  in  containing  numer- 
ous pus  cells.  At  a  later  stage,  yet  before  a  capsule  has  formed,  the 
abscess  in  a  rapidly  fatal  case  is  an  irregular-shaped  cavity  with  eroded 
edges,  filled  with  pus  of  a  green  or  a  darkish-green  tint.  In  the  most 
violent  cases  a  slough,  consisting  of  broken-down  brain  substance,  may 
be  found.  As  a  rule,  the  more  profound  the  symptoms  attending  upon 
the  formation  of  an  abscess  of  the  brain  the  greater  the  area  of 
congestion  surrounding  it.  In  some  cases  the  contents  of  the  abscess 
present  a  chocolate  appearance  from  the  admixture  of  pus,  brain  detritus, 
and  extravasated  blood.  In  an  encapsulated  abscess  the  cavity  tends  to 
become  more  regular  and  assumes  a  spherical  or  ovoidal  shape,  and  the 
pus  is  thickest  and  most  tenacious  near  the  capsule.  The  latter,  if  well 
formed,  has  a  smooth  internal  surface,  a  fibrous  wall  composed  of  one 
or  more  layers,  and  a  roughened,  irregular,  external  surface.  Fig.  B, 
Plate  v.,  represents  an  old,  chronic  abscess  in  the  centrimi  ovale  of 
the  right  occipital  lobe.  The  brain  was  frozen  at  the  time  of  the 
dissection,  and  W.  C.  Bane  has  beautifully  delineated  the  exact  appear- 
ance of  the  abscess  in  situ. 

The  brain  tissue  surrounding  a  chronic  abscess  is  oedematous,  and 
often  angemic  and  softened.  The  capsule  is  usually  closed,  but  it  may 
be  perforated  by  a  fistulous  channel  which  connects  its  cavity  with  a 
fractured  bone,  the  ear,  nose,  or  even  with  the  lateral  ventricle.  Sup- 
purative meningitis  or  sinus  thrombosis  or  phlebitis,  more  commonly 
of  the  superior  petrosal  or  lateral  sinus,  may  occur  in  connection  with 
abscess  of  the  brain.  The  microscope  shows  the  contents  of  the  abscess 
to  be  made  up  of  granular  pus  cells,  often  mixed  with  disintegrated 
nerve  fibres  and  leucocytes.  Culture  tests  show  presence  of  various 
pathogenic  micro-organisms,  commonly  the  streptococcus  pyogenes  and 
the  staphylococcus  pyogenes  aureus.^  The  contents  of  the  abscess  are 
usually  slightly  acid  in  reaction  and  are  fetid  in  about  one  fifth  of 
the  cases  (Gowers).  The  pus  in  an  encapsulated  abscess  has  a  greenish 
tint  as  a  rule.^ 

The  capsule  deserves  more  than  a  passing  notice,  as  by  its  presence 
the  length  of  time  that  has  elapsed  since  the  pus  formation  may  be  ap- 
proximated. Lallemand  states  that  a  delicate,  thin  membrane  may  be 
detected  in  some  cases  by  the  end  of  the  second  week,  but  that  it  is 
rarely  distinct  before  the  end  of  the  third  week.  Such  a  capsule  is  very 
thin,  presents  a  mucoid  lining,  and  is  very  easily  overlooked.  A  firm  and 
distinct  capsule,  composed  of  connective  tissue,  is  rarely  found  before 

^  Macewen :  Pyogenic  Infective  Diseases  of  the  Brain  and  Cord. 

^  An  exception  to  the  rule  was  observed  by  me  recently,  and  reported  in  The  Medical 
Neivs,  July  27,  1895,  Case  II.  of  the  series. 
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the  end  of  the  seventh  or  tenth  week.  Gowers  says  that  a  capsule  is 
found  in  only  about  one  half  of  the  cases  of  abscess  of  the  brain  in 
those  that  have  existed  long  enough  for  one  to  form.  If  this  be  so,  the 
absence  of  a  capsule  would  be  of  no  value  in  determining  the  age  of  the 
abscess,  and  the  presence  of  a  Avell-formed  one  would  only  indicate  that 
the  abscess  had  existed  for  at  least  seven  weeks  or  thereabouts.  With 
one  exception  all  the  chronic  brain  abscesses  that  I  have  seen  were 
encapsulated. 

The  size  and  number  of  brain  abscesses  vary  considerably.  The  usual 
variation  in  size  is  from  half  an  inch  to  two  inches  in  diameter,  but  in  ex- 
ceptional cases  the  abscess  may  be  large  enough  to  occupy  one  half,  or  even 
two  thirds,  of  one  cerebral  hemisphere.  In  some  instances  the  abscess 
is  only  one  or  two  centimetres  in  diameter.  When  multiple  the  abscesses 
are  usually  small.  About  80  per  cent,  of  brain  abscesses  from  all  causes 
are  single,  but  the  number  varies  greatly  according  to  the  cause.  In 
93  per  cent,  of  traumatic  abscesses  and  in  87  per  cent,  of  those  from 
ear  disease,  according  to  Gowers,  the  abscess  is  single,  but  when  the 
suppuration  is  due  to  distant  pus  formation  and  to  general  pysemic  pro- 
cesses, more  than  one  abscess  occurs  in  one  half  to  two  thirds  of  the 
cases,  and  in  some  instances,  especially  where  the  brain  infection  is  due 
to  general  pysemia,  the  number  of  suppurative  foci  in  the  brain  may  be 
quite  numerous — fifty,  or  in  one  recorded  case  sixty-eight,  were  counted 
(Gowers). 

Situation. — The  white  substance  of  the  brain  is  more  subject  to  sup- 
puration than  the  gray,  and  the  process  occurs  from  all  causes  four  times 
more  frequently  in  the  cerebrum  than  in  the  cerebellum.  It  rarely  takes 
place  in  the  great  ganglia,  pons,  or  medulla.  When  the  abscess  is  due 
to  ear  disease  it  is  found  in  the  cerebrum  about  twice  as  frequently  as  in 
the  cerebellum,  and  in  both  cases  it  is  almost  always  situated  on  that 
side  of  the  brain  which  corresponds  with  the  affected  ear.  The  cere- 
brum may  be  the  seat  of  the  suppuration  from  any  cause,  but  the  cere- 
bellum is  rarely  involved  except  when  the  cause  is  ear  disease,  distant 
sup])uration,  and  traumatism.  Abscess  of  the  cerebellum  usually  occurs 
in  the  hemisphere,  and  the  central  lobe  is  seldom  directly  affected.  Both 
sides  of  the  brain  may  be  aifected  in  general  septic  cases,  but  rarely 
when  the  cause  is  local.  Macewen  believes  the  right  side  of  the  brain 
is  more  frequently  the  seat  of  abscess  from  ear  disease  than  the  left,  and 
thinks  the  increased  liability  of  the  right  side  to  suppuration  is  due  to 
the  fact  that  the  right  sigmoid  sinus  is  larger  than  the  left,  and  con- 
sequently encroaches  more  upon  tlie  temporal  bone.  Gowers  states  that 
both  liemisphcres  are  affected  with  equal  frequency  from  disease  of  the 
ears.  When  the  suppuration  is  due  to  other  local  causes  than  ear 
trouble  there  seems  a  remarkable  predilection  for  the  right  side  of  the 
brain  to  be  attacked.  From  all  causes  suppuration  occurs  87  times  in 
the  right  cerebrum  to  70  times  in  the  left;  from  traumatism,  22  times 
on  tlie  right  side  to  15  on  tlie  left;  from  disease  of  the  nose,  right  7, 
left  1  ;  from  caries  of  other  bones  than  the  temporal,  right  4,  left  1  ; 
from  disease  of  the  orbit,  right  3,  left  0  (Gowers).  The  abscess  is 
usually  situated  in  the  temporo-s])henoidal  lobe  or  in  one  hemisphere  of 
the  cerebellum  when  the  cause  is  disease  of  the  ear.  It  is  stated,  and 
])r('tty  generally  accepted,  that  disease  of  the  tympanum  causes  suppura- 
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tion  in  the  cerebrum  (usually  the  tcmporo-sphcnoidal  lobe),  and  septic 
material  from  the  mastoid  cells  leads  to  abscess  of  the  cerebellum. 
Toynbee  was  the  first  to  make  this  statement,  but  Macewen  calls  atten- 
tion to  the  fact  that  when  the  tympanum  is  diseased  the  mastoid  cells 
and  antrum  are  inflamed. 

The  situation  of  a  local  cause,  as  a  rule,  determines  the  seat  of  the 
abscess,  which  is  commonly  in  that  part  of  the  brain  nearest  the  source 
of  infection.  When  a  blow  to  the  head  is  followed  by  intracranial  sup- 
puration the  abscess  may  be  deep  or  superficial,  and  is  usually  situated 
near  the  seat  of  the  injury,  but  in  some  cases  it  may  be  found  on  the 
opposite  side  of  the  brain.  Gowers  mentions  an  instance  in  which  a 
blow  to  the  head  was  followed  by  an  abscess  in  the  corresponding 
frontal  lobe  and  another  in  the  cerebellum.  An  abscess  that  occurs 
from  disease  of  the  nose  or  orbit  is  usually  situated  in  the  frontal  lobe, 
rarely  in  the  parietal.  The  frontal  and  temporo-sphenoidal  lobes  are 
the  parts  of  the  cerebrum  commonly  involved  in  suppurative  pro- 
cesses. For  some  reason  the  occipital  lobes  are  not  infrequently  the 
seat  of  suppuration  when  the  cause  is  a  distant  one.  In  children  under 
ten  years  of  age  an  abscess  from  ear  disease  is  usually  situated  in  the 
cerebellum.^  Gowers  states  that  when  the  cause  of  suppuration  is  un- 
known the  abscess  will  generally  be  in  the  frontal  lobe,  and  believes 
that  this  is  due  to  the  fact  that  obscure  and  unsuspected  disease  of  the 
nose  is  the  origin  of  septic  material  which  often  finds  its  way  into  the 
brain. 

Intracranial  pressure  is  increased  from  abscess,  but  not  to  as  great  a 
degree  as  usually  results  from  tumor;  and  optic  neuritis,  which  is  not 
an  infrequent  symptom  of  the  former,  is  less  common  and  attended  by 
less  swelling  than  occurs  from  the  latter.  The  abscess  exerts  pressure 
on  the  adjacent  brain  substance,  so  that  the  convolutions  over  it  may  be 
flattened  and  neighboring  tracts  of  nerve  fibres  may  be  irritated  or  ren- 
dered functionless. 

Several  contiguous  abscesses  may  coalesce  and  form  one  large  one, 
or  a  small  abscess  may  be  found  near  a  larger  one.  Whether  the 
former  is  the  result  of  the  influence  of  the  latter  is  questionable. 
During  the  formation  of  the  capsule  the  pus  may  extend  into  the  sur- 
rounding brain  substance,  and  the  subject  may  succumb  to  the  depress- 
ing influence  thus  exerted  upon  cerebral  function.  If  the  cerebral 
substance  which  surrounds  an  encapsulated  abscess  is  less  firm  and 
resistant  in  one  direction  than  in  another,  the  abscess  may  burst  and 
the  pus  find  its  way  into  the  ventricles  or  on  to  the  surface  of  the 
brain.  Hemorrhage  into  an  abscess  cavity  is  one  of  the  rarest  com- 
plications of  cerebral  abscess. 

When  intracranial  suppuration  takes  place  from  sources  of  infection 
distant  from  the  brain  the  vascular  channels  convey  the  micro-organisms 
to  the  brain  or  its  membranes.  When  the  cerebral  trouble  is  caused  by 
infecting  material  in  the  parts  adjacent  to  the  brain,  the  infection  in- 
volves the  brain,  its  membranes,  or  sinuses,  either  by  the  direct  exten- 
sion of  the  inflammatory  process  or  by  the  organismal  matter  gaining 
access  to  the  cranial  cavity,  often  without  any  discoverable  tract  of  in- 
flammation leading  from  the  extracranial  source  of  infection  to  the  sup- 

^  Dana  :  Diseases  of  the  Nervous  System. 
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piirating  process  within  the  cranium.  In  the  latter  event  the  vascular 
system  is  the  principal  means  by  which  pathogenic  micro-organisms 
find  a  lodgement  within  the  brain.  A  thrombus  may  form  in  the 
veins  of  the  aifected  parts  outside  of  the  brain  and  extend  into  the 
meninges  or  brain  substance,  or  fragments  of  a  disintegrating  thrombus 
which  contain  infective  micro-organisms  may  be  carried  into  the  brain 
when  the  current  in  the  veins  is  reversed  by  being  blocked  up.  Such  a 
reversal  of  the  normal  blood  current  in  these  veins  and  sinuses  may 
readily  take  place,  as  they  contain  no  valves.  When  a  cerebral  sinus 
becomes  aifected  and  blocked,  the  current  is  reversed  in  the  cerebral 
veins  that  normally  empty  into  the  occluded  sinus,  and  hence  the  blood 
which  has  been  in  contact  with  an  infected  sinus  and  the  thrombus  is 
carried  into  the  substance  of  the  brain,  where  it  may  set  up  a  suppura- 
tive process.  Numerous  veins  empty  into  the  sigmoid  sinus  from  the 
mastoid  cells  and  antrum  on  the  one  side,  and  from  the  cerebellum  on 
the  other ;  the  superior  petrosal  sinus  receives  a  number  of  small  veins 
from  the  tympanic  cavity  and  tegmen  tympani  on  the  one  hand,  and  from 
the  temporo-sphenoidal  lobe  on  the  other.^  As  the  cerebellum  and 
temporo-sphenoidal  lobes  are  the  usual  seats  of  abscess  from  ear  disease, 
it  is  probable  that  the  veins  that  empty  into  the  sigmoid  and  superior 
petrosal  sinuses  are  the  principal  channels  through  which  septic  material 
finds  its  way  into  the  brain  from  the  bones  of  the  ear.  The  perivascular 
sheaths  of  the  arteries  may,  and  sometimes  do,  convey  infective  material 
into  the  brain  substance.  On  this  point  Gowers  says  :  "  It  is  not  im- 
probable, however,  that  the  perivascular  lymphatic  canals  are  the  paths 
by  which  the  infection  generally  occurs."  If  the  walls  or  contents  of 
the  arteries  become  affected,  arterial  thrombus  may  form,  and  the 
thrombus  may  be  carried  into  the  white  substance  of  the  brain  and 
cause  the  formation  of  an  abscess,  and  the  convolution  over  it  may 
show  no  trace  of  inflammation  (Macewen).  Sometimes  a  large  arterial 
trunk  becomes  inflamed,  and  a  complete  or  partial  infective  thrombus 
may  form  in  the  vessel,  leading  to  abscess  in  distant  portions  of  the 
brain.  Macewen  saw  a  specimen  of  extensive  erosion  from  the  middle 
ear  into  the  carotid  canal,  the  artery  being  surrounded  by  granulation 
tissue,  its  coats  thickened,  especially  over  one  side,  and  its  lumen  less- 
ened by  a  soft  thrombus.  He  refers  to  a  case  reported  conjointly  by 
Gairdner  and  Barr  in  which  there  was  complete  thrombotic  occlu- 
sion of  the  internal  carotid,  resulting  from  intratympanic  infective  in- 
flammation.^ Extension  of  inflammation  along  the  lymphatic  vessels 
of  the  brain  is  given  by  Macewen  as  a  means  by  Avhich  suppuration  of 
the  Ijrain  may  result  from  disease  outside  of  the  cranial  cavity.  The 
perineural  sheaths  may  be  the  channels  by  which  micro-organisms  find 
their  way  through  the  cranial  bones,  but  Macewen  thinks  that  menin- 
gitis is  more  likely  than  abscess  to  result  from  such  a  mode  of  infection. 
Sympt(>m.s. — There  is  ])robably  no  other  gross  organic  lesion  of 
the  brain  the  sym])t(tms  of  which  arc  so  variable  as  those  of  abscess. 
This  is  due  to  several  factors.  The  symptoms  of  intracerebral  su})pura- 
tion  are  often  complicated,  obscured,  or  com])letcly  overshadoAved  by  the 
symptoms  of  the  causes  whicli  have  led  to  the  abscess  formation  in  the 
brain,  as  those  of  traumatism,  local  or  distant  suppuration,  infective 

^  M;icGwen  :  Lor.  oil.  ^  Macewen  :   Loc.  cit.,  p.  52. 
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processes  in  the  lungs,  heart,  or  other  organs,  or  general  pysemic  condi- 
tions. Regions  of  the  brain  whose  functions  are  not  definitely  known, 
as  the  frontal  and  temporo-sphenoidal  lobes  and  the  hemispheres  of  the 
cerebellum,  are  most  frequently  the  seats  of  abscess,  and  may  be  unat- 
tended by  any  direct  localizing  symptoms.  In  some  cases  of  abscess  of 
the  brain  the  initial  syjnptoms  are  those  of  violent  irritation,  and  the 
course  is  tumultuous  and  rapid ;  while  in  others,  owing  to  the  gradual 
manner  in  which  the  brain  has  been  infected  and  the  mild  form  of  the 
resulting  intracerebral  irritation  and  reaction,  the  early  symptoms  are 
unobtrusive,  the  abscess  becomes  encapsulated,  and,  if  situated  in  a 
latent  portion  of  the  brain,  may  give  rise  to  no  symptoms,  or  if  to  any 
they  may  be  so  indefinite  as  entirely  to  escape  recognition  by  the  most 
careful  observer.  Finally,  meningitis,  thrombosis  of  a  cerebral  sinus, 
or  septic  phlebitis  may  precede,  accompany,  or  follow  suppurative 
processes  in  the  brain  substance,  and,  as  these  are  attended  by  tem- 
perature and  pulse  records  so  different  from  those  of  brain  abscess,  the 
medley  and  confusion  of  symptoms  under  such  circumstances  become 
quite  perplexing  to  the  most  clever  and  careful  diagnostician. 

The  division  of  abscess  of  the  brain  into  acute  and  chronic  is  of 
much  less  importance  for  clinical  description  than  for  diagnostic  pur- 
poses. Most,  if  not  all,  cases  of  suppuration  of  the  brain  begin  acutely, 
but  the  early  symptoms  of  some  are  so  insidious  that  they  are  over- 
looked, or,  if  they  attract  attention  at  the  time,  their  apparent  insignif- 
icance prevents  them  from  being  considered  of  much  importance.  In 
other  cases  the  initial  symptoms  of  intracerebral  inflammation  are  quite 
distinct,  but  in  the  course  of  days  or  weeks  these  subside  and  are  re- 
placed by  those  of  moderate  intensity,  until  finally  the  patient  is  con- 
sidered fairly  convalescent ;  but  the  physical  state  of  the  patient  indicates 
considerable  depression,  and  chronic  head  discomfort,  irritability,  dis- 
turbed sleep,  and  the  sense  of  mental  and  physical  fatigue  point  to 
cerebral  mischief. 

Acute  Abscess  of  the  Brain. — The  symptoms  of  acute  abscess  of 
the  brain  may  be  divided  into  three  classes :  the  constitutional,  those 
that  occur  from  general  cerebral  disturbance,  and  the  localizing.  The 
last  results  from  all  forms  of  brain  abscess  when  regions  of  the  brain 
whose  functions  are  known  are  affected  by  the  morbid  process,  and  wall 
receive  attention  after  the  constitutional  and  general  symptoms  of  acute 
and  chronic  abscess  have  been  described.  The  symptoms  will  vary  in 
accordance  with  the  activity  of  the  morbid  process.  When  this  is 
active  and  decided  irritation  and  inflammation  result,  the  brain  symp- 
toms will  be  pronounced  and  of  an  irritative  character;  when  the  abscess 
has  formed  and  becomes  more  or  less  circumscribed,  the  functions  of  the 
brain  will  be  obtunded,  and  the  symptoms  will  resemble  those  of  inflam- 
mation of  the  brain,  to  which  the  element  of  compression  has  been  added. 
Dividing  the  symptoms  into  three  stages — the  initial,  those  of  the  fully- 
formed  abscess,  and  the  terminal  stage  when  uninterrujDted  by  treat- 
ment— adopted  by  Macewen,  has  certain  advantages. 

The  Initiatory  Stage. — The  most  acute  forms  of  cerebral  abscess  are 
those  of  traumatic  or  pysemic  origin.  The  initial  symptoms  are  often 
unrecognized  when  the  cause  is  pyaemia  because  of  the  presence  of  the 
general  symptoms  of  the  blood  state,  and  the  rapidity  with  which  cere- 
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bral  suppuration  takes  place  under  such  circumstances,  so  that  the 
brain  complication  is  not  usually  suspected  until  the  second  stage  is 
reached. 

The  following  account  of  the  early  brain  symptoms  after  traumatism 
to  the  head  is  based  largely  upon  the  results  of  observations  of  7  cases 
which  were  under  my  care  a  short  time  ago.  In  3,  after  prolonged  and 
rather  serious  symptoms  of  brain  disturbance,  complete  recovery  took 
place  without  suppuration  ;  in  2  acute  cerebral  abscesses  formed,  death 
resulting  at  the  end  of  the  third  and  fourth  week  respectively ;  and  in 
the  remaining  2  the  patients  were  not  under  my  supervision  in  the  early 
part  of  their  illness,  but  in  each  occurred  a  cerebral  abscess  which  be- 
came encapsulated  and  ran  a  chronic  course.  Following  injuries  to  the 
head,  which  may  suppurate  or  heal  readily,  especially  those  attended  by 
fracture  of  the  cranial  bones,  the  patient  may  feel  no  discomfort  except 
from  the  scalp  wound  for  several  days,  when  localized  headache,  usually 
situated  in  the  region  near  the  scalp  wound,  rarely  on  the  opposite  side 
of  the  head,  is  experienced.  Except  in  the  very  acute  cases  the  pain  at 
first  is  not  severe,  but  it  has  two  characteristics  which  make  it  sugges- 
tive of  cerebral  irritation — constancy  and  localization.  The  pain  is 
worse  at  certain  times  of  the  day  than  at  others,  when  it  is  scarcely 
complained  of  at  all,  but  at  all  times  the  patient  feels  a  slight  discom- 
fort, usually  deep  in  the  head.  He  is  constantly  more  or  less  conscious 
of  his  head.  The  pain  may  radiate  to  other  portions  of  the  head,  but 
the  site  of  the  original  pain  is  rarely  free  from  discomfort.  At  the  same 
time,  the  patient  becomes  irritable  and  restless,  sleep  is  disturbed,  and 
slight  delirium  is  not  infrequent ;  the  tongue  is  coated,  the  appetite 
is  lessened  or  lost ;  the  bowels  are  constipated  and  nutrition  suffers. 
The  temperature  is  usually  elevated  from  a  half  to  one  degree  in  the 
evening,  and  not  infrequently  is  highest  during  a  paroxysm  of  pain. 
The  pulse  varies  from  80  to  100,  and  is  small  and  irritable.  Chilly 
sensations  may  be  complained  of,  but  distinct  chills  are  rarely  experi- 
enced until  inflammation  of  the  brain  has  become  evident.  The  condi- 
tion may  have  one  of  several  terminations.  In  the  severest  cases  all  the 
symptoms  may  rapidly  increase ;  the  headache  becomes  more  intense,  a 
convulsion  occurs,  localizing  symptoms  may  or  may  not  develop,  the 
patient  presents  an  apathetic  condition,  and  finally  passes  into  a  coma- 
tose state,  and  the  disease  runs  the  course  of  suppurative  meningitis, 
with  which  it  is  often  complicated.  In  less  acute  cases  the  morbid  pro- 
cess shows  a  gradual  increase,  as  is  manifested  by  the  slight  augmenta- 
tion of  the  headache  and  all  the  other  symptoms  which  indicate  a  slow 
but  grave  cerebral  disturbance.  The  patient  becomes  more  irritable,  and, 
if  he  is  not  confined  to  his  bed,  he  shows  a  disinclination  to  mental  or 
physical  exertion.  The  digestive  tract  is  inactive ;  sometimes  the 
stomach  is  irritable  and  the  bowels  fail  to  act,  except  in  response  to  a 
rather  strong  cathartic.  Flesh  is  steadily  lost,  prostration  grows  more 
pronounced,  the  pulse  is  increased  in  fre(iuency  at  first,  but  soon  be- 
comes quite  slow,  and  the  temperature  is  a  little  above  normal.  Usually 
a  chilly  sensation  or  a  distinct  chill  indicates  that  suppuration  has  taken 
place.  The  abscess  forms,  and  may  run  a  subacute  or  chronic  course. 
In  the  mildest  class  of  cases,  with  evidence  of  cerebral  irritation  follow- 
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ing  a  blow  to  the  head,  after  the  disturbanecs  have  lasted  several  days 
or  weeks  all  the  symptoms  begin  to  abate ;  the  appetite  increases,  the 
headache  lessens,  nutrition  shows  improvement,  and  the  patient  makes 
a  complete  but  rather  tedious  recovery. 

Brain  abscesses  from  car  disease  are  rarely  as  acute  as  those  that  have 
their  origin  in  traumatism  or  pysemic  processes.  The  inflammation  of 
the  middle  ear  has  usually  existed  for  a  considerable  time.  Even  in 
the  adult  it  may  have  been  present  since  early  childhood,  and  started 
with  one  of  the  exanthemata,  from  which  the  patient  suffered.  The 
otorrhoea  may  have  been  intermittent,  or  there  may  have  been  no  per- 
foration of  the  tympanic  membrane,  no  discharge  from  the  external 
auditory  meatus,  and  the  occasional  attacks  of  pain  over  the  mastoid 
process,  especially  following  exposure  to  cold,  are  the  only  subjectiv^e 
evidences  of  chronic  ear  trouble.  It  is  unusual  for  cerebral  abscess  to 
result  from  the  primary  attack  of  acute  inflammation  of  the  middle  ear, 
no  matter  how  severe  the  inflammatory  process  may  be.  In  persons 
who  are  suffering  from  chronic  otitis  media  exposure  to  cold  or  a  slight 
blow  over  the  ear  is  the  usual  exciting  cause  that  determines  a  fresh 
attack  of  inflammation  in  and  about  the  ear.  The  pathological  changes 
which  have  resulted  from  the  chronic  inflammation  of  months,  or  more 
commonly  years,  in  structures  composing  the  tympanum,  mastoid  antrum 
and  cells,  tegmen  tympani,  and  the  vascular  connections  between  these 
parts  and  the  brain  and  its  membranes,  have  been  such  that  infective 
material  more  readily  involves  the  brain  than  in  the  primary  attack  of 
otitis  media,  when  the  parts  adjacent  to  the  focus  of  inflammation  were 
in  a  comparatively  normal  condition.  The  first  symptoms  are  those  of 
a  subacute  attack  of  otitis  media,  and  these  are  so  similar  to  the  early 
symptoms  of  cerebral  suppuration  that  it  is  not  always  possible  to  distin- 
guish the  one  from  the  other.  The  symptoms  that  are  common  to  both 
the  early  stages  of  a  severe  attack  of  otitis  media  and  brain  suppuration 
resulting  from  the  inflammatory  ear  trouble  are — pain  in  the  ear,  often 
severe  and  radiating  to  other  portions  of  the  head,  usually  on  the  side 
corresponding  with  the  affected  ear ;  elevation  of  temperature  and  in- 
creased rapidity  of  pulse  ;  coated  tongue,  nausea,  and  vomiting  ;  vertigo 
and  rigors.  The  symptoms  point  to  brain  mischief  when  severe  and 
deep-seated  pain  becomes  localized  in  the  temporal,  occipital,  and  frontal 
regions,  is  remittent  or  occasionally  intermittent,  and  is  attended  by 
paroxysms  of  great  suffering,  during  which  the  patient  may  turn  the 
head  from  side  to  side  or  try  to  bury  it  in  the  pillow ;  when  the  vomit- 
ing is  disconnected  with  the  ingestion  of  food,  unassociated  with  nausea, 
but  attended  with  almost  complete  anorexia ;  when  the  rigor  is  pro- 
longed and  associated  with  distinct  pallor  of  the  skin  and  lips  and  an 
appearance  of  the  skin  known  as  cutis  anserina ;  when  the  temperature 
is  only  slightly  above  normal  and  the  pulse  slow,  and  the  patient's  con- 
dition is  such  as  to  indicate  great  prostration.  If  the  discharge  from 
the  ear  has  been  free  before,  but  now  becomes  greatly  lessened  or  ceases 
entirely,  the  evidence  in  favor  of  intracranial  suppuration  is  very 
strong,  and  if  now  a  convulsion  occurs,  general  or  partial,  all  doubt  of 
such  a  condition  may  be  dismissed,  as  a  rule.  The  duration  of  the 
initiatory  stage  of  abscess  of  the  brain,  during  which  symptoms  of  intra- 
cerebral inflammation  and  irritation  are  the  prominent  ones,  varies  from 
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a  few  hours  in  the  most  acute  and  violent  cases  to  several  days,  or  even 
a  week  or  more,  in  the  less  acute  ones.^ 

Stage  of  Fully-formed  Abscess. — If  to  the  symptoms  of  the  first 
stage  we  have  added  in  the  second  those  of  increased  intracerebral  pres- 
sure, by  which,  with  the  other  results  of  the  encephalitis,  all  the 
patient's  senses  are  obtunded,  there  is  no  longer  any  cloubt  of  organic 
brain  lesion.  The  pain,  which  was  severe  and  one  of  the  most  promi- 
nent symptoms  in  the  early  stage,  is  now  less  acute,  and  sometimes  is 
not  complained  of  unless  the  patient's  attention  is  directed  to  it.  The 
probable  factors  which  lead  to  this  result  are  lessened  violence  of  the 
inflammatory  process  and  the  blunted  sensibility  which  has  resulted 
from  the  encephalitis  and  increased  intracerebral  pressure.  Macewen 
thinks  that  lessened  pressure  is  one  of  the  causes  of  decreased  pain  in 
this  stage.  At  times  the  patient  still  experiences  severe  paroxysms  of 
pain  in  the  ear,  temporal,  frontal,  or  occipital  region,  but  it  has  lost  its 
acuteness.  That  there  is  yet  more  or  less  constant  discomfort  felt  is 
evidenced  by  the  patient  keeping  one  hand  over  the  affected  ear  or  one 
or  both  hands  grasping  the  head  over  the  occipital  region,  and  by  the 
occasional  moans  heard  even  while  he  is  dozing  or  appears  to  be  asleep. 
The  patient  becomes  apathetic,  and  slow  cerebration  is  well  marked. 
In  the  early  stage  of  the  disease  there  was  considerable  irritability  and 
the  patient  showed  apprehension  concerning  his  condition,  but  now  he 
seems  more  or  less  indifferent,  and  often  dozes  while  the  physician  is 
conducting  an  examination.  If  he  is  asked  a  question,  the  answer  is 
delayed,  but  usually  it  is  correct  when  made.  Sometimes  the  patient 
stares  at  his  questioner,  and  as  a  question  is  about  to  be  repeated  lest  he 
should  not  have  understood  what  was  said  to  him,  he  begins  to  reply. 
Prolonged  examinations  or  numerous  questions  exhaust  and  sometimes 
irritate  the  patient.  He  finds  it  difficult  to  keep  his  attention  fixed  on 
any  subject.  Motor  weakness,  in  the  absence  of  paralysis,  is  less  than 
it  seems  if  judged  by  the  amount  of  muscular  effort  the  patient  is  able 
to  put  forth,  as  in  grasping  the  dynamometer.  This  is  on  account  of 
the  weakness  of  the  power  of  the  will.  The  temperature  and  pulse  show 
a  marked  change  in  this  stage.  The  former,  in  the  absence  of  such 
complications  as  meningitis  aud  phlebitis,  is  normal  or  subnormal,  while 
the  latter  is  slow  and  often  weak.  Some  cases  of  fully-developed  abscess 
are  not  attended  with  a  slow  pulse,  but  usually  in  such,  if  the  abscess  is 
large,  meningitis  or  a  septic  inflammation  of  one  of  the  sinuses  will  be 
found.  The  pulse  may  be  60,  50,  or  much  less  frequent.  In  a  case  of 
abscess  of  the  cerebellum  reported  by  Murray  the  pulse  was  on  one  occa- 
sion 20  per  minute.^  Respiration  may  show  but  little  change  from  normal, 
except  when  the  contents  of  the  posterior  cerebral  fossa  are  involved  by 
the  suppuration,  when  it  may  be  slow  (10  or  12  a  minute)  and  distinctly 
intorniittcnt  or  Cheyne-Stokes  in  character.  0])tic  neuritis,  if  I  may 
judge  from  my  own  observations,  is  much  more  frequent  in  abscess  of 
the  l)rain  tlian  the  writings  of  most  authors  would  lead  one  to  believe. 
The  edges  of  the  optic  nerves  may  often  be  found  to  be  indistinct  and 

'  With  the  :il)ove  symptoms,  slow  pulse  :ind  nearly  normal  temperature  indicate  ab- 
scess;  pulse  of  100  or  thcreahouts,  and  temperature  varyin<;  from  101°  to  102°  F.,  point 
toward  meningitis;  while  great  temperature  variation,  especially  with  repeated  chills, 
should  suggest  sinus  phlebitis.  ^  Britvih  Medical  Journal,  Jan.  5,  1895. 
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the  retina  presenting  a  hazy,  velvety  apj^earance  during  the  latter  part 
of  the  first  week  of  the  second  stage,  but  distinct  papillitis  with  swollen 
disk  is  not  pronounced  until  a  week  or  more  later.  If  the  eyes  are  care- 
fully examined  every  day,  the  gradual  changes  that  may  be  observed 
are  of  great  diagnostic  import.  The  swelling  rarely  becomes  very  great, 
not  more  than  J^-  to  ^j^  of  an  inch,  requiring  +1  D.  to  +2  D.  to  see  the 
disk  distinctly,  while  in  tumor  +4  1).  to  +5  D.  are  not  infrequently 
necessary.  The  ap])etite  is  usually  lost,  the  tongue  coated,  sometimes  dry 
and  brownish,  but  vomiting  is  not  frequent,  except  in  cerebellar  abscess, 
unless  the  patient  tries  to  sit  or  stand.  Constipation  is  the  rule,  and 
sometimes  it  becomes  obstinate.  The  patient  emaciates  rapidly  and 
shows  evidence  of  great  prostration.  The  urine  is  retained,  and  has  to 
be  drawn  by  the  catheter.  According  to  Macewen,  it  often  contains 
albumin.  Unless  septic  phlebitis  or  meningitis  is  present,  rigors  are 
uncommon  during  the  second  stage.  General  convulsions  sometimes 
occur,  but  they  are  rare  in  this  stage.  Localized  convulsions  may  occur 
when  the  so-called  motor  areas  or  fibres  from  them  are  involved. 
Paralysis,  paresis,  or  rigidity,  if  present,  depends  upon  the  situation  of 
the  abscess  in  or  near  the  motor  cortical  areas  or  the  fibres  that  conduct 
impulses  from  them  to  the  spinal  centres. 

Anaesthesia  is  a  rare  symptom  of  abscess  of  the  brain,  and  is  present 
commonly  when  the  fibres  in  the  posterior  third  of  the  hinder  part  of 
the  internal  capsule  are  destroyed  or  pressed  upon  or  when  the  centrum 
ovale  at  the  junction  of  the  temporo-sphenoidal,  occipital,  and  parietal 
lobes  is  the  seat  of  suppuration.  The  latter  has  happened  recently  in 
two  cases  of  abscess  of  the  occipital  lobe  coming  under  my  observation.' 
Direct  cranial  nerve  involvement  is  exceedingly  infrequent,  but  indi- 
rectly, through  pressure,  it  has  been  recorded  in  a  number  of  cases,  and 
in  some  cases  it  has  been  so  marked  as  to  cause  it  to  be  mistaken  for 
tubercular  meningitis. 

The  face  is  usually  expressionless,  shows  evidence  of  great  prostration, 
and  sometimes  presents  a  dusky  hue,  but  a  similar  condition  is  observed 
in  many  acute  diseases  attended  with  emaciation  and  pronounced  pros- 
tration. The  odor  of  a  patient  suffering  with  acute  cerebral  suppuration 
from  otitis  media  is  often  most  striking  and  significant.  It  is  very  of- 
fensive, and  is  similar  to  the  odor  given  off  from  a  foul-smelling  dis- 
charge from  the  ear.  But  it  does  not  depend  upon  such  a  condition  of 
the  ear,  for  when  the  ear  is  kept  scrupulously  clean  the  same  offensive 
odor  is  encountered  on  approaching  the  patient. 

Percussion  over  the  site  of  the  abscess  often  gives  the  patient  dis- 
comfort and  causes  him  to  wince.  Sometimes  the  whole  of  the  affected 
side  of  the  head  is  more  sensitive  than  the  opposite  side.  Macewen 
claims  to  be  able  to  detect  a  higher  pitch  of  the  percussion  note  over  the 
abscess  than  over  other  portions  of  the  brain.  I  have  studied  the 
pitch  of  the  percussion  note  in  two  cases  of  abscess  and  in  three  of 
tumor,  but  have  not  been  able  to  satisfy  myself  that  the  change  is  suf- 
ficiently great  to  be  of  much  diagnostic  value. 

If  the  abscess  is  complicated  with  meningitis  of  the  posterior  fossa, 
the  head  will  be  retracted,  and  when  disease  of  the  sigmoid  sinus  accom- 

'  Eskridge  .■  "  Diagnosis  of  Chronic  Abscess  of  the  Brain,"  Amer.  Joum.  of  Med.  Sciences, 
Aug.  and  Sept.,  1896!" 
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panies  an  abscess  in  the  temporo-sphenoidal  lobe  or  cerebellum^  the 
sterno-mastoid  muscle  of  the  same  side  is  rigid  and  the  tissues  around  it 
are  painful,  and  other  symptoms  of  sigmoid-sinus  aifection  may  be  found, 
such  as  pain  and  tenderness  along  the  course  of  the  internal  jugular  vein 
and  in  the  apex  of  the  posterior  cervical  triangle.  Macewen  calls  at- 
tention to  the  importance  of  aural  examinations  in  abscess  of  the  brain, 
as  erosions  of  the  tegmen  tympani,  and  sometimes  pus  oozing  through 
this  bone,  may  be  discovered.  The  latter  is  always  positive  evidence  of 
suppuration  within  the  cranial  cavity. 

Terminal  Stage. — An  acute  abscess,  uninterrupted  by  surgical  meas- 
ures, in  which  the  symptoms  do  not  sufficiently  abate  for  it  to  become 
chronic,  usually  proves  fatal,  without  a  period  of  latency,  within  a  few 
days  to  three  or  four  weeks,  death  taking  place  from  extensive  softening 
of  the  brain  tissues  and  exhaustion,  or  from  bursting  of  the  abscess 
into  the  ventricles  or  on  to  the  surface  of  the  brain,  and  giving  rise 
in  the  former  instance  to  symptoms  similar  to  those  from  a  hemor- 
rhage into  the  ventricles,  and  in  the  latter  to  those  of  a  suppurative 
meningitis. 

Chronic  Abscess. — Under  this  designation  may  be  included  all  cases 
of  abscess  of  the  brain  that  have  reached  the  so-called  latent  stage, 
whether  the  initial  symptoms  have  been  pronounced  or  so  insidious 
as  to  have  attracted  little  or  no  attention.  Prof.  Augusto  Murri  of 
Bologna  in  an  exceptionally  able  address  has  so  graphically  pointed  out 
the  necessity  of  a  closer  description  and  more  accurate  knowledge  of 
chronic  abscess  of  the  brain  than  are  found  in  most  text-books  that  I 
feel  free  to  quote  from  his  essay :  ^ 

"  Abscess  of  the  brain,  which  when  clinically  considered  seems  to 
be  an  essentially  unique  morbid  process,  resolves  itself  into  two  varie- 
ties, which  diffi?r  utterly  in  diagnosis — viz.  acute  abscess  and  chronic 
abscess.  Writers  aiming  at  the  unity  of  the  process  lose  sight  of  the 
clinical  side,  and  do  not  bring  into  sufficient  relief  the  practical  diffisr- 
ence  which  exists  between  the  two  varieties.  What  they  say  of  the 
abscess  applies  chiefly  to  the  acute  form. 

"  When  Ave  come  to  the  chronic  form  of  cerebral  abscess,  the  descrip- 
tions and  opinions  of  pathologists,  inspired  by  the  observations  of  such 
facts,^  no  longer  correspond  to  the  facts  themselves.  In  these  the 
exciting  causes  are  less  intense  or  less  apparent.  It  is  one  thing, 
for  example,  if  an  embolus  from  a  pulmonary  vein  closes  the  artery 
of  Sylvius,  and  another  if  pus  penetrates  unperceivcd  into  the  brain  by 
one  of  those  narrow  ways  which  lead  there  from  without.  Tlie  slight- 
ness  of  the  latter  is  not  only  marked  by  the  absence  of  disorders  percep- 
tible to  the  medical  man  and  patient,  but  it  also  causes  a  slower  succession 
of  changes  around  itself;  the  surrounding  tissues,  not  previously  affected 
and  less  violently  attacked,  have  time  to  organize  themselves  for  the 
defence,  and  in  time  circumscribe  with  a  solid  barrier  (pseudo-membrane) 
tlie  hostile  clement  (pus)  which  tends  to  destroy  it.  This  mysterious 
faculty  which  tlie  brain  possesses  of  adapting  itself  to  the  most  serious 

'  An  "Address  on  Experimental  Craniotomy  and  Diagnosis  of  Cerebral  Abscess," 
Lancet,  Jan.  5,  12,  26,  and  Feb.  2,  ISito,  pp.  9,  7^;  20G,  :.nd  267. 

'  He  here  refers  to  the  morbid  processes  and  rapid  changes  taking  place  in  acute 
abscess. 
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lesions  as  long  as  they  are  gradual  has  full  opportunity  to  act  completely. 
Thus  it  follows  that  from  ignoring  or  forgetting  the  primary  cause  it 
seems  as  though  no  external  cause  exists  ;  and  here  we  have  the  idio- 
pathic abscess,  which  is  almost  always  chronic.  Even  when  the  pri- 
mary cause  is  known,  if  it  be  not  violent  the  process  which  succeeds 
follows  with  less  rapidity,  and  hence  the  slight  changes  of  the  brain  may 
not  arouse  perceptible  functional  disorders.  Here  we  have  the  latent 
abscess  or  the  latent  period  of  the  chronic  abscess.  The  slowness  with 
which  brain  alterations  proceed  proves  that  a  length  of  time  is  required 
for  their  development,  and  here,  we  see,  the  abscess  becomes  chronic. 
The  perception  of  these  internal  processes  is  often  deceptive,  as  is  fre- 
quently seen  in  the  doctrinal  works  of  pathologists  and  in  the  reasoning 
of  clinical  physicians,  who  write  and  think  of  cerebral  abscess  as  though 
it  existed  only  in  the  acute  form.  But  the  abscess  exists  also  in  the 
chronic,  idiopathic,  latent,  or  semilatent  form,  and  this,  though  less 
frequent  than  the  acute,  is  by  no  means  as  rare  as  statistics  would  make 
us  believe." 

Latent  Period. — The  latent  period  of  chronic  cerebral  abscess  may 
not  be  attended  by  any  symptoms  that  lead  us  to  suspect  organic  disease 
of  the  brain.  In  such  cases,  which  are  probably  comparatively  rare, 
one  is  not  called  upon  to  make  a  diagnosis  until  symptoms  of  the  ter- 
minal period  manifest  themselves.  In  all  probability,  the  large  pro- 
portion of  the  chronic  forms  of  brain  abscess,  even  in  the  latent  period, 
present  symptoms,  more  or  less  definite,  of  organic  brain  changes,  but 
usually  such  symptoms  as  are  common  to  several  forms  of  brain  disease, 
and  a  correct  interpretation  of  them  will  depend  upon  the  experience, 
diagnostic  skill,  and  thoroughness  of  the  physician.  I  cannot  emphasize 
too  strongly  the  precaution  urged  by  Murri,  that  the  physician  should 
always  bear  in  mind  the  possibility  of  the  presence  of  a  chronic  cerebral 
abscess  in  cases  of  obscure  brain  disease.  The  frequency  of  this  form 
of  cerebral  abscess  is  not  great,  but  the  presence  of  chronic  cerebral 
suppuration  is  too  often  overlooked  for  the  credit  of  medical  science 
or  the  welfare  of  the  unfortunate  suiferer. 

A  careful  study  of  a  detailed  chronological  history  is  one  of  the  best 
safeguards  against  error  in  diagnosis.  Conclusions  arrived  at  by  an 
analysis  of  the  most  accurate  history  may,  in  some  cases,  lead  from 
the  truth,  but  in  the  vast  majority  of  instances  information  thus  obtained, 
together  with  a  thorough  examination  of  the  mental  and  physical  condi- 
tion of  the  patient,  is  helpful  in  reaching  a  diagnosis.  In  a  goodly 
number  the  patient  will  give  an  account  of  some  condition  which  is 
known  to  be  favorable  to  abscess  formation  in  the  brain.  The  cause 
may  have  been  active  months,  and  in  rare  instances  years,  before,  and 
may,  at  the  time  of  the  examination,  be  forgotten  by  the  patient,  and  is 
only  revived  by  a  careful  and  intelligent  line  of  questioning.  It  may 
have  been  a  blow  on  the  head,  a  fall  from  a  height  and  alighting  on 
the  feet  or  buttocks,  a  painful  condition  of  one  ear  with  or  without 
otorrhoea,  suppuration  in  some  portion  of  the  body,^  or  some  exhausting 
disease,  possibly  influenza,  diphtheria,  rheumatism,  or  typhoid  fever,  from 
which  recovery  has   never   seemed   complete.      In  typical   cases   the 

^  This  more  frequently  results  in  acute  abscess  than  in  chronic,  except  where  the 
pus  is  in  the  pleural  cavity  or  possibly  in  the  lungs  in  some  instances. 
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history  will  reveal  the  fact  that  headache,  intermittent  or  constant, 
has  been  a  prominent  feature  for  a  greater  or  less  part  of  the  time  that 
has  intervened  since  the  occurrence  of  the  illness  that  left  the  patient's 
health  impaired.  In  some  cases  irregular  febrile  phenomena,  dimness 
of  vision,  vertigo,  loss  of  appetite,  gastric  irritability,  failing  nutrition 
and  strength,  and  possibly  monospasm,  monoparesis,  or  general  convul- 
sions, have  been  experienced.  In  the  examinations  of  cases  of  chronic 
abscess  one  would  expect  to  find  abundant  evidence  of  organic  brain 
disease,  but  in  this  one  is  often  disappointed. 

The  most  careful  examination  of  the  motor  apparatus  and  of  the 
phenomena  of  general  sensation  may  yield  negative  results.  The  reflexes 
may  be  entirely  normal  or  slightly  exaggerated.  If  the  motor  cortical 
areas  or  motor  tracts  of  the  brain  are  aifected,  either  directly  or  indi- 
rectly, by  the  abscess,  symptoms  of  paresis,  paralysis,  or  muscular 
rigidity  will  be  present,  corresponding  to  the  extent  and  situation  of 
the  abscess  and  the  softening  resulting  from  it.  Nutrition  and  muscular 
strength  usually  fail  in  the  later  stages,  but  in  some  cases  these  are  un- 
impaired. Mental  failure,  especially  slow  action  of  the  mental  faculties 
and  lessened  power  of  memory,  together  with  irritability  of  temper,  are 
not  infrequent.  Recurring  convulsions,  sometimes  mistaken  for  those 
of  idiopathic  epilepsy,  are  found  occasionally  in  the  latent  period. 

Among  the  special  symptoms  of  the  latent  period  headache  is  the 
most  important.  Its  significance  is  that  its  beginning  dates  from 
exposure  to  certain  conditions  that  are  known  to  be  capable  of  giving 
rise  to  abscess  of  the  brain.  It  is  rarely  constant,  but  there  are  a  few  cases 
in  which  headache  has  not  been  present  during  a  portion  of  this  period. 
At  times  the  headache  is  severe,  and  at  other  times  it  amounts  simply 
to  a  dull  or  uncomfortable  sensation.  When  the  terminal  period,  caused 
by  softening,  oedema,  or  extension  of  the  abscess,  is  reached,  the  head- 
ache becomes  very  prominent,  and  its  severity  marks  the  beginning  of 
the  end.  The  location  of  the  pain  does  not  always  correspond  to  the 
seat  of  the  abscess.  The  typical  temperature  of  this  stage,  if  the 
abscess  exerts  sufficient  influence  to  cause  much  depression,  is  a  half  to 
one  degree  F.  below  normal.  In  a  case  of  chronic  abscess  of  the  brain 
reported  by  me  to  the  College  of  Physicians  of  Philadelphia  ^  the 
temperature  was  normal  or  subnormal  throughout  most  of  the  course 
of  the  disease,  and  was  lowest  on  the  unaffected  side  of  the  body.  In 
some  cases  there  occur  irregular  febrile  processes  which  are  frequently 
attended  by  cool  and  clammy  perspiration.  Optic  neuritis,  when 
present,  is  a  symptom  of  great  importance.  Some  observers  seem  in- 
clined to  think  that  it  is  of  infrequent  occurrence,  while  others  have 
observed  it  sufficiently  often  to  regard  it  as  a  valuable  aid  in  the  diag- 
nosis. In  the  cases  that  I  have  observed  it  has  been  present  more  fre- 
quently than  absent. 

Terminal  Period. — This  period  may  extend  over  several  weeks  or  a 
few  days,  and  jiossibly  in  some  cases  may  last  only  a  few  hours.  Its 
duration  depends  upon  the  manner  in  which  the  abscess  causes  death. 
The  latent  ])eri()d  may  end  suddenly  by  the  abscess  bursting  into  the 
lateral  ventricles  and  giving  rise  to  all  the  symptoms  of  intraventricular 
hemorrhage.     The  rupture  may  occur  on  the  surface  of  the  brain  in 

'  TransactioiiH  of  the  Collef/e  of  Phyiiician.'^,  3d  Series,  vol.  vi.,  1883. 
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the  posterior  fossa,  and  cause  local  meningitis  and  irritation  of  the 
pons  and  medulla,  and  thus  directly  interfere  with  the  cardiac  and 
respiratory  centres.  If  the  patient  survives  the  shock,  the  symptoms 
will  be  those  of  cerebro-spinal  leptomeningitis,  prominent  among  which 
are  retraction  of  the  head,  rigidity  of  the  muscles  of  the  back  of  the 
neck,  opisthotonos,  and  shock-like  convulsive  rigidity  of  the  muscles  of 
all  the  limbs,  especially  of  the  extensors  of  the  arms.  If  the  pus  finds 
its  way  on  to  any  portion  of  the  surface  of  the  brain,  leptomeningitis, 
which  proves  rapidly  fatal,  usually  results.  The  symptoms  correspond 
to  the  seat  of  the  irritant  and  the  extent  of  the  inflammation.  CEdema 
and  softening  are  the  cause  of  death  in  about  one-half  the  cases  of 
chronic  abscess  of  the  brain.  In  many  of  these  cases,  in  which  the 
motor  or  sensory  areas  of  the  brain  are  not  especially  affected,  either 
directly  or  indirectly,  by  the  abscess,  the  softening  may  take  place  so 
gradually  that  no  symptoms  of  it  may  be  manifest  until  sudden  col- 
lapse or  death  results  from  the  apparent  arrest  of  cerebral  function.  It 
is  probable  that  if  these  cases  which  end  suddenly  from  softening  and 
oedema  were  carefully  watched,  symptoms  of  failing  brain  power  and 
general  vigor,  together  with  increased  headache,  irritability  of  temper, 
and  a  tendency  to  depression,  might  be  detected  weeks  before  the  fatal 
end.  In  all  tiie  cases,  except  one,  of  chronic  abscess  of  the  brain  which 
have  come  under  my  observation  during  the  terminal  period,  the  symp- 
toms of  this  stage  have  developed  in  a  subacute  manner.  The  promi- 
nent symptoms  have  been  headache,  usually  dull  and  heavy  in  cha- 
racter, but  at  times  attended  with  severe  paroxysms  of  pain  ;  failure 
of  nutrition,  strength,  and  energy ;  mental  dulness  and  irritability  of 
temper ;  vomiting,  especially  associated  with  paroxysms  of  pain  in  the 
head ;  optic  neuritis  in  a  number  of  instances ;  slow  or  normal  pulse 
when  the  patient  is  quiet,  but  easily  accelerated  by  exercise  ;  subnormal 
temperature  in  nearly  every  case  ;  convulsions  occasionally  at  the  begin- 
ning or  end  of  the  terminal  period  ;  paralysis,  usually  hemiplegic  in 
character,  or  paresis  with  rigidity  of  the  affected  muscles,  resulting  from 
pressure  in  more  than  half  the  cases,  and  hemiansesthesia  in  three  cases. 
As  the  terminal  period  progresses  the  symptoms  increase  in  gravity, 
the  sensory  functions  become  more  and  more  blunted,  the  patient 
becomes  apathetic,  and  finally  stupor,  followed  by  coma,  takes  place, 
and  the  patient  dies  after  remaining  unconscious  several  hours  to 
several  days.  It  is  rare,  after  symptoms  of  the  terminal  stage  become 
prominent,  for  the  patient  to  show  more  than  transient  improve- 
ment. 

Localizing  Symptoms. — The  most  usual  seats  of  abscess  of  the  brain 
are  in  those  portions,  the  cerebellum,  frontal  and  temporo-sphenoidal 
lobes,  the  functions  of  which  are  not  definitely  known,  and  the  symp- 
toms of  abscess  are  less  distinctive  of  its  location  than  in  the  case  of 
tumor.  Localizing  symptoms  are  as  frequently  absent  as  present  in 
abscess  of  the  brain. 

Frontal  Lobe. — The  peculiar  mental  alteration  observed  in  the  case 
of  tumor  of  the  frontal  lobe  is  rarely  so  characteristic  of  abscess  in  this 
region,  because  abscess  of  the  brain,  no  matter  where  located,  is  attended 
with  lack  of  mental  vigor  and  the  patient  becomes  apathetic.  A  large 
abscess  may  exist  unsuspected  in  the  anterior  portion  of  the  frontal  lobe. 
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and  a  small  one  may  be  situated  just  anterior  to  the  motor  region,  with- 
out giving  rise  to  symptoms  indicative  of  its  seat.  It  is  only  when  soft- 
ening or  oedema  extends  backward  to  the  motor  area  of  the  cortex  or 
to  the  white  substance  beneath  it,  or  pressure  is  exerted  on  this  portion 
of  the  brain,  that  localizing  symptoms  develop,  except  in  a  few  cases 
in  which  pupillary  symptoms  have  been  found  when  the  abscess  occu- 
pied the  posterior  and  lower  portion  of  the  frontal  lobe.  If  general 
symptoms  of  abscess  of  the  brain  should  follow  a  blow  on  the  front  of 
the  head,  develop  during  a  septic  condition  in  the  lungs,  or  should  be 
associated  with  an  infective  frontal  sinus,  a  gradual  increasing  paresis  or 
paralysis  of  the  face  or  arm  on  one  side  should  occur,  preceded  or  not  by 
convulsive  movements  of  the  affected  muscles,  it  woidd  point  to  the  frontal 
lobe  as  the  seat  of  the  abscess.  If  the  pupil  on  the  side  opposite  to  the 
one  on  which  the  muscles  are  involved  should  become  sluggish  or 
inactive,  while  its  fellow  responded  normally  to  light  and  accommodation, 
it  would  aid  in  locating  the  abscess  in  the  posterior  portion  of  the  frontal 
lobe  on  the  side  corresponding  to  the  affected  pupil.  It  must  be  borne 
in  mind  that  the  same  pupillary  phenomena  maybe  present  when  the 
anterior  portion  of  the  temporo-sphenoidal  lobe  is  the  seat  of  the 
abscess  as  occurs  from  a  similar  lesion  in  the  posterior  portion  of  the 
frontal  lobe,  but  suppuration  in  the  former  usually  results  from  middle- 
ear  disease.  Macewen's  observations  are  interesting  in  this  connection, 
and  may  be  quoted  in  full :  "  When  the  abscess  is  seated  in  the  temporo- 
sphenoidal  or  frontal  lobe,  the  pupil  on  the  same  side  as  the  abscess  may 
either  become  myotic  or  mydriatic,  accompanied  by  a  degree  of  stability. 
When  the  abscess  is  small  and  produces  cerebral  irritation,  the  pupil  on 
the  affected  side  may  be  more  or  less  contracted  and  sluggish.  When 
the  abscess  is  large  and  exercises  considerable  pressure,  the  pupil  on  the 
affected  side  is  prone  to  stabile  mydriasis.  An  abscess  which  is  small 
and  produces  a  stabile  myosis  to  begin  with  may,  as  it  augments  in  bulk, 
produce  a  stabile  mydriasis  in  the  same  eye.  Occasionally  the  only  dif- 
ference detectable  is  sluggishness  of  one  pupil  to  both  light  and  accom- 
modation, while  its  neighbor  acts  freely.  In  a  case  of  cerebral  abscess  a 
sluggish  pupil  with  either  mydriasis  or  myosis  on  the  same  side  as  an 
infective  injury  to  the  skull  or  a  unilateral  otitis  media,  affords  further 
evidence  of  the  abscess  being  on  the  corresponding  side  of  the  brain."  ^ 
I  have  observed  four  cases  of  abscess  of  the  frontal  lobe,  and  in  none  of 
them  have  the  pupillary  phenomena  described  by  Macewen  been  present, 
but  in  none  was  the  abscess  situated  in  the  posterior  lower  portion  of 
this  lolx'. 

Temporo-fiphenohJnl  Lobe. — A  small  abscess,  and  even  one  of  con- 
siderable size,  may  be  situated  in  the  tem])<)ro-sphenoidal  lobe  without 
giving  rise  to  any  distinct  localizing  sym])toms.  Under  such  circum- 
stances in  acute  abscess  ])ain,  which  is  usually  in  the  region  of  the  cor- 
responding car,  especially  in  the  beginning,  taken  in  connection  with  the 
affected  ear,  might  be  the  only  symptom  ])res('nt  of  a  localizing  charac- 
ter, while  if  it  were  chi-onic  the  history  might  afford  tlie  only  aid.  A 
larg(>  a])scess,  on  the  other  hand,  would  ])robab]y  develoj)  localizing 
symjjtoms  from  the  effects  of  pressure  on  the  surrounding  structures, 
and  if  extensive  softening  should  occur  regions  of  the  brain  whose  func- 

'  Macewen  ;  Pyogenic  Ivjeciivc  Dkemes  of  tin'  Brain  and  Spinal  Cord,  p.  145. 
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tions  are  fairly  well  known  would  become  involved.  If  the  abscess 
were  on  the  left  side,  in  the  posterior  portion  of  the  temporal  region,  so 
as  to  affect  the  first  and  second  convolutions,  a  form  of  sensory  aphasia 
(word-deafness)  would  be  present.  On  either  side,  in  the  anterior  por- 
tion of  this  lobe,  a  large  abscess  might  cause  paresis  or  paralysis — first, 
in  the  face,  and  secondly,  in  the  arm  on  the  opposite  side,  with  pupil- 
lary symptoms  on  the  same  side,  such  as  sometimes  occur  in  abscess  of 
the  posterior  portion  of  the  frontal  lobe,  and  paresis  or  paralysis  of  the 
third  cranial  nerve  on  the  same  side  as  the  abscess.  Complete  motor 
aphasia,  while  it  is  possible  from  abscess  of  the  temporo-sphenoidal  lobe, 
practically  does  not  occur.  So  far  as  I  know,  disturbances  in  smell  or 
taste  have  not  been  observed  in  abscess  of  the  temporo-sphenoidal  lobe. 
A  careful  study  of  the  direction  in  which  the  paralysis  extends  after  the 
first  group  of  muscles  is  involved  will  often  afford  valuable  information 
upon  which  to  base  a  localizing  diagnosis.  Not  infrequently  the  mid- 
■  die-ear  disease  which  leads  to  abscess  of  the  brain  paralyzes  the  facial 
nerve  as  it  passes  through  the  Fallopian  canal.  In  such  a  case  the 
facial  paralysis  is  complete,  is  on  the  side  of  the  affected  ear,  and  emo- 
tional and  voluntary  power  over  the  paralyzed  muscles  is  lost.  In  facial 
paralysis  from  cortical  lesion  the  upper  portion  of  the  face  is  less  com- 
pletely paralyzed  than  the  lower,  and  emotional  power  over  the  muscles 
is  retained  to  a  considerable  extent. 

Occipital  Lobe. — In  three  cases  ^  of  chronic  abscess  of  the  occipital 
lobe  observed  by  me  paresis  and  muscular  rigidity,  nearly  complete 
ansesthesia,  and  hemianopsia  of  the  opposite  side  existed.  In  each  case 
the  abscess  was  large  and  situated  in  the  white  substance,  so  as  to  dam- 
age the  fibres  in  the  posterior  half  of  the  internal  capsule.  It  is  prob- 
able that  fibres  coming  from  the  cortical  centre  of  sight  in  the  cuueus 
were  rendered  functionless,  either  by  pressure  or  softening,  as  the  cortex 
of  the  cuneus  did  not  seem  to  be  directly  involved.  A  small  abscess 
might  remain  in  the  white  substance  of  the  occipital  lobe  for  a  long  time 
without  giving  rise  to  localizing  symptoms. 

Cerebellum. — An  uncomplicated  abscess  of  considerable  size  in  one 
lateral  lobe  of  the  cerebellum,  especially  when  situated  in  the  posterior 
portion,  so  as  not  to  cause  pressure  symptoms  upon  the  pons,  might  give 
rise  to  no  localizing  symptoms.  When  meningitis  of  the  posterior  fossa 
exists  with  the  abscess,  there  will  be  retraction  of  the  head  and  rigidity 
of  the  posterior  neck  muscles.  When  the  abscess  is  situated  farther  for- 
ward, so  as  to  affect  the  pons  and  medulla,  especially  when  complicated 
with  meningitis,  pulse  and  respiration  will  be  slow  and  feeble.  Mace  wen 
has  called  attention  to  a  mechanical  opening  and  shutting  of  the  mouth 
and  clenching  of  the  teeth  from  rigidity  of  the  masseter  muscles  in  con- 
nection with  abscess  of  the  cerebellum.  The  pulse  in  abscess  of  the 
cerebellum  is  sometimes  very  slow,  and  sighing  respiration  has  been 
frequently  observed.  The  localizing  symptoms  of  aliscess  of  the  pons 
and  middle  lobe  of  the  cerebellum  do  not  vary  much  from  those  of 
tumor  in  the  same  situation,  except  that  abscess  is  more  likely  to  be 
complicated  by  symptoms  of  meningitis  of  the  posterior  fossa. 

Diagnosis. — The  diagnosis  of  abscess  of  the  brain  is  one  of  the  most 
difficult  problems,  if  indeed  it  is  not  the  most  difficult  problem,  in  clini- 

1  The  Medical  News,  July  27,  1895. 
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cal  neurology,  especially  Avhen  the  abscess  is  chronic  and  attended  by  a 
more  or  less  distinctly  latent  period.  A  few  fortunate  diagnoses — 
which,  perchance,  were  more  the  result  of  a  combination  of  happy  cir- 
cumstances rather  than  the  logical  conclusions  from  data — may  have 
misled  some  able  diagnosticians  into  the  error  of  underestimating  the 
difficulties  and  uncertainties  of  the  task.  Tlie  fact  remains,  however,  that 
the  greater  number  of  the  most  able  diagnosticians  with  the  most  varied 
and  extended  experiences  confess  their  inability  to  make  more  than  a 
problematical  diagnosis  in  a  large  percentage  of  the  cases  of  chronic 
abscess  of  the  brain.  In  the  diagnosis  of  the  acute  variety,  which  is 
usually  attended  by  more  obtrusive  symptoms  than  the  chronic  form, 
difficulties  arise  from  the  complications,  such  as  meningitis  and  sinus 
phlebitis,  that  are  so  frequently  associated  with  it.  The  cerebral  symp- 
toms may  result  from  other  organic  brain  diseases,  such  as  a  growth, 
meningitis,  simple  or  tubercular,  or  from  cerebritis.  Some  of  the  best 
textbooks  on  the  diseases  of  the  nervous  system  teach  that  the  symp- 
toms gain  significance  when  associated  with  conditions  suggesting  a 
suppurating  process,  especially  fever  and  rigors.  This  is  true  in 
a  small  number  of  cases,  but  rigors  are  most  frequent  and  most  pro- 
nounced in  sinus  phlebitis,  and  a  temperature  nearly  normal  or 
slightly  subnormal  is  more  common  in  abscess  of  the  brain  than  a 
distinct  febrile  process.  In  a  "  Report  of  Three  Cases  of  Abscess  of 
the  Brain  "  ^  I  called  attention  to  the  prolonged  subnormal  temperature 
in  chronic  abscess  of  the  brain.  The  observation  was  made  that  the  tem- 
perature was  higher  on  the  paralyzed  than  on  the  unparalyzed  side  of 
the  body,  extending  over  a  period  of  more  than  two  months.  This 
observation  has  been  verified  in  three  cases  of  chronic  abscess  of  the 
brain  recently  observed  by  me.  The  temperature  was  from  half  a  de- 
gree to  a  degree  below  normal,  and  on  one  occasion  three  degrees,  on  the 
non-paralyzed  side,  while  it  was  almost  invariably  normal  or  slightly 
above  normal  on  the  paralyzed  side.  Macewen's  observations  have  led 
him  to  believe  that  acute  abscess  of  the  brain,  as  well  as  chronic,  is 
attended  with  a  temperature  varying  but  little  from  the  normal.  He 
often  found  it  subnormal,  normal,  or  from  a  half  to  one  and  a  half  de- 
grees above  normal,  except  in  the  initiatory  stage,  when  it  may  be  a 
little  more  elevated.  Slow  respiration  and  pulse  seem  to  be  more 
marked  in  suppuration  of  the  posterior  fossa,  especially  when  pressure 
is  exerted  on  the  pons  and  medulla,  than  in  other  organic  diseases  of 
this  region.  A  combination  of  symptoms  of  organic  diseases  of  the 
brain  following  causes  which  sometimes  give  rise  to  abscess  of  the  brain, 
such  as  disease  of  the  ear,  traumatism  of  the  head,  distant  suppuration, 
especially  in  dilated  broncliial  tubes,  or  a  purulent  discharge  from  the 
nose,  should  lead  one  to  suspe('t  abscess.  When  the  stage  of  latency  is 
complete,  the  symptoms  of  the  terminal  stage  may  be  ushered  in  suddenly, 
suggestive  of  a  vascular  lesion,  but  more  commonly  this  stage  is  preceded 
by  several  weeks  of  failing  health  and  variable  cerebral  symptoms.  The 
presence  of  o])tic  neuritis  would  exclude  a  vascular  lesion,  but  it  must 
be  borne  in  mind  that  lead-en('e])lial()pathy,  renal  disease,  and  profound 
anaemia  may  give  rise  to  optic  neuritis. 

In  acute  abscess,  cerebritis,  meningitis,  and   septic  phlebitis  with 

'  Transactions  of  the  CuUer/e  of  Phynicians  of  Philadi'lphia,  3d  Series,  vol.  vi.,  1883. 
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sinus  thrombosis  have  to  be  considered  in  the  diagnosis,  and  if  the 
symptoms  have  followed  a  blow  to  the  head,  the  effects  of  trauma 
(probably  attended  by  capillary  hemorrhage  into  the  brain  substance) 
must  be  taken  into  account.  The  symptoms  from  the  direct  effects  of 
traumatism  come  on  immediately  after  the  injury,  and  it  is  only  when 
confused  consciousness,  occasional  delirium,  headache,  loss  of  appetite, 
restlessness,  insomnia,  and  impaired  strength  and  nutrition  continue  for 
two  or  more  weeks  that  abscess  need  be  seriously  apprehended.  Cases 
of  traumatism  of  the  head,  followed  by  the  above  symptoms  for  a  pro- 
longed period,  have  in  my  experience  been  attended  by  a  temperature 
varying  but  little  from  the  normal.  Such  symptoms  when  due  to  the 
direct  effects  of  the  blow  are  most  pronounced  soon  after  the  injury,  and 
when  no  serious  brain  lesion  exists  there  is  a  gradual  improvement  of 
the  symptoms  ;  while,  on  the  other  hand,  if  evidence  of  increasing  brain 
trouble  should  become  more  pronounced  at  the  end  of  two  or  three 
weeks,  it  would  point  to  abscess.  Cerebritis  following  trauma  is  mani- 
fested by  symptoms  beginning  three  or  four  days  after  the  injury,  and 
it  is  improbable  that  it  can  continue  long  in  association  with  septic  con- 
ditions without  ending  in  suppuration.  When  the  inflammation  is  due 
to  trauma  and  pathogenic  micro-organisms  are  absent,  it  may  continue 
for  an  indefinite  time  without  resulting  in  abscess.  There  is  little  diffi- 
culty in  distinguishing  a  disintegrating  infective  sinus  thrombosis  or 
meningitis  from  abscess  when  one  of  these  morbid  processes  exists  alone. 
Meningitis  is  attended  with  a  continued  elevation  of  temperature  con- 
siderably above  the  normal,  and  usually  symptoms  of  intracranial  nerve 
irritation  or  retraction  of  the  head.  An  infective  condition  of  a  sinus 
is  marked  by  repeated  chills,  followed  by  high  temperature  and  well- 
pronounced  remissions ;  the  pulse  is  rapid  and  weak,  and  tenderness  is 
often  present  over  the  mastoid  region  and  superior  posterior  triangle  of 
the  neck,  and  over  the  course  of  the  jugular  vein.  The  difficulty  in 
diagnosis  arises  from  the  fact  that  one  or  both  of  these  complications 
may  be  present  in  a  case  of  abscess.  The  symptoms  of  infective  throm- 
bosis are  so  obtrusive  as  in  a  great  measure  to  overshadow  those  of 
abscess.  The  affection  of  the  sinus  demands  the  first  attention,  as  a  cure 
would  be  impossible,  though  the  contents  of  the  abscess  were  evacuated, 
so  long  as  the  condition  of  the  sinus  is  allowed  to  go  unrelieved ;  and 
the  abscess  should  receive  attention  later  if  it  can  be  diagnosticated. 
The  presence  of  basilar  meningitis  in  the  posterior  fossa  will  be  evi- 
denced by  retraction  of  the  head,  and  in  the  middle  fossa  by  involvement 
of  the  cranial  nerves. 

In  the  vast  majority  of  instances  the  long  duration  of  chronic  abscess 
would  serve  to  distinguish  it  from  tubercular  meningitis,  but  occasion- 
ally the  latter  may  run  a  course  of  several  months'  duration  with  symp- 
toms simulating  abscess.^  When  the  terminal  stage  begins  gradually, 
the  diagnosis  will  be  between  tumor  and  abscess  ;  injury  may  apparently 
be  the  cause  of  either,  and  if  the  traumatism  dates  back  more  than  a 
year  and  was  not  attended  by  any  evidence  of  suppuration  at  the  time, 
the  chances  would  be  in  favor  of  tumor  rather  than  abscess.  Optic 
neuritis,  while  a  symptom  of  either,  is  more  commonly  attended  with  a 
greater  swelling  of  the  disks,  and  is  more  frequently  followed  by  com- 
1  See  Prof.  Murri's  Case  V.,  Lancet,  Jan.  12,  1895. 
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plete  blindness  in  the  former  than  in  the  latter.  A  steady  but  gradual 
increase  of  symptoms,  with  invasion  of  a  more  extensive  area  of  the 
brain,  the  development  of  one  nerve-root  symptom  after  another,  and 
prolonged  periods  during  which  the  disease  makes  but  little  progress, 
are  more  common  in  tumor  than  in  abscess.  A  chronic  abscess  may  be 
so  situated  as  to  cause  hemiplegia.  In  such  a  case,  besides  tumor,  a 
vascular  lesion  would  have  to  be  excluded.  In  the  absence  of  optic 
neuritis  the  presence  of  severe  headache  or  a  temperature  higher  on  the 
paralyzed  side  several  weeks  after  the  hemiplegic  symptoms  were  mani- 
fest would  point  to  an  irritative  lesion  in  the  brain,  which  is  usually  not 
of  a  vascular  nature.^  In  the  absence  of  a  history  or  of  optic  neuritis, 
if  the  symptoms  of  the  terminal  stage  develop  suddenly  and  give  rise  to 
a  condition  simulating  that  of  a  large  hemorrhage  in  the  brain,  it  may 
be  impossible  to  make  a  diagnosis. 

Prognosis. — A  few  cases  of  superficial  abscess  of  the  brain  have 
resulted  in  recovery  by  the  pus  finding  an  exit  from  the  brain  by  a 
pathological  opening  through  the  membranes  and  bone,  but  usually  such 
superficial  abscesses  prove  fatal,  unless  operative  procedure  is  instituted, 
from  exhaustion  resulting  from  prolonged  suppuration.  In  exceedingly 
rare  instances  an  abscess  becomes  encapsulated,  its  contents  partially 
absorbed  and  changed,  so  that  it  may  remain  in  the  brain  for  a  number 
of  years  without  causing  much  inconvenience  to  the  patient,  but  sooner 
or  later  cedema  and  softening  of  the  surrounding  brain  substance  take 
place,  and  death  is  the  result.  Macewen  states  that  the  contents  of  a 
very  small  abscess  may  be  absorbed  and  recovery  result.  This  must  be 
a  very  rare  termination.  Practically,  the  only  relief  for  a  person  suffer- 
ing from  cerebral  abscess  is  through  surgical  means.  Of  25  abscesses 
of  the  brain,  details  of  which  are  given  by  Macewen,^  19  were  operated 
upon,  with  18  recoveries.  This  is  a  marvellous  advance  in  dealing  with 
what  was  formerly  considered  one  of  the  most  fatal  diseases  of  the  brain. 
Such  results  can  only  be  obtained  by  a  master  in  surgery,  and  the  opera- 
tion must  be  performed  early  and  guided  by  a  careful  and  exhaustive 
study  of  each  individual  case.  Cases  complicated  by  sinus  thrombosis 
are  the  least  hopeful  even  when  surgical  interference  is  instituted  early  ; 
those  in  which  meningitis  exists  give  but  little  better  results ;  while  the 
uncomplicated  ones,  if  the  abscess  or  abscesses  are  reached,  afford  a 
sanguine  prognosis.  The  motor  and  mental  disturbances  caused  by  the 
presence  of  an  abscess  in  the  brain  usually  completely  pass  away  in  a 
comparatively  short  time  after  the  pus  lias  been  evacuated  and  the 
cavity  cleansed. 

Treatment. — One  of  the  most  important  measures  in  the  treat- 
ment of  cerebral  suppuration  is  in  the  prevention  of  infective  foci,  or  in 
the  event  that  any  have  formed  tlie  removal  of  tliesc,  if  possible,  before 
the  brain  substance  has  become  affected.  Wounds  of  the  neck,  face, 
scalp,  bones,  membranes,  and  brain  should  be  rendered  thoroughly  asep- 
tic at  the  earliest  possible  ])eriod,  and  kept  so.  All  source  of  infection 
should  be  removed,  wlietlier  it  be  in  the  nose,  moutli,  throat,  or  ear. 
Middle-ear  disease,  which  is  too  commonly  neglected,  should  receive 

'  This  docs  not  liold  good  in  viuscnlar  lesions  wliicli  ;irc  followed  by  an  area  of  soften- 
ing, and  which  cause  some  irritation  of  the  adjaci'iit  brain  substance. 

^  l''JO'j<'nic  IiiJ'crtive  Dmeaaea  nf  Ihr  Brain  mul  Spinal  Curd. 
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especial  attention.  In  speaking  of  infective  material  in  the  mastoid 
antrum  and  cells  Macewen  tersely  and  forcibly  says  :  "  A  person  might 
as  well  have  a  charge  of  dynamite  in  the  mastoid  antrum  and  cells,  as 
one  cannot  know  the  moment  when  accidental  circumstances  may  arise 
which  may  cause  the  infective  matter  to  become  widely  disseminated  all 
over  the  cerebro-spinal  system."  If  sinus  phlebitis  or  thrombosis  or 
local  meningitis  develops,  such  a  menace  to  the  integrity  of  the  brain 
should  bo  removed  by  operative  procedure  as  early  as  possible.  During 
the  initiatory  stage  of  abscess  formation  in  the  Ijrain  the  measures  should 
consist  of  those  most  likely  to  lessen  suppuration,  but  as  soon  as  the 
evidences  of  pus  in  the  brain  are  apparent  and  its  location  reasonal)ly 
certain,  an  operation  for  its  removal  should  not  be  delayed.  The  symp- 
toms of  the  initiatory  stage  are  best  combated  by  attention  to  the  kidneys, 
bowels,  and  stomach,  by  the  application  of  an  ice  poultice  ^  to  the  head, 
by  counter-irritation  applied  to  the  parts  just  below  the  occiput  and  over 
the  mastoid  bones,  by  relief  of  pain,  and  by  the  administration  of  nutri- 
tious, digestible,  but  not  too  stimulating  food. 


ATROPHY  OF  THE  BRAIN. 

Atrophy  of  the  brain  may  occur  in  utero  or  be  acquired  after  birth. 
Children  born  with  arrested  cerebral  development  usually  have  small 
crania.  Some  have  contended  that  the  small  cerebral  mass  is  due  to 
early  union  of  the  sutures  of  the  skull,  and  in  consequence  general 
compression  of  the  brain  is  supposed  to  occur.  To  give  the  brain  room 
to  enlarge  craniectomy  has  been  performed,  but  with  indifferent  results. 
The  probabilities  are  in  favor  of  the  small  crania  being  the  result  of 
deficient  development  of  the  brain,  instead  of  its  cause.  The  arrested 
development  may  involve  the  entire  brain  or  only  certain  regions. 
Usually,  however,  when  a  considerable  portion  of  the  brain  is  small, 
other  portions  intimately  associated  with  it  by  commissural  fibres  are 
imperfectly  developed.  In  atrophy  of  one  lateral  lobe  of  the  cerebellum 
the  opposite  corpus  striatum  and  olivary  body  may  be  affected,  while 
the  cerebral  hemispheres  may  be  normal.  Atrophy  of  one  cerebral 
hemisphere  is  usually  associated  with  atrophy  of  the  opposite  lobe  of 
the  cerebellum.  It  is  rare  for  one  entire  cerebral  hemisphere  to  be 
equally  affected,  but  certain  portions  show  greater  changes  from  the 
normal  than  others.  The  possible  causes  of  atrophy  of  the  brain — or 
better  termed  arrested  development — are  too  numerous  to  be  considered 
in  this  article.^  Partial  atrophy  of  a  hemisphere  takes  place  more  com- 
monly after  birth,  but  it  may  occur  during  intra-uterine  life,  when  it  is 
probably  due  to  the  same  cause,  meningeal  hemorrhage,  that  seems  to  be 
the  principal  agent  in  producing  partial  atrophy  after  birth.  This  form 
of  brain  atrophy  oftener  affects  the  convex  surface  of  the  cerebrum,  and 
especially  the  motor  region.  It  may  be  bilateral  or  unilateral.  JNIeniu- 
gitis  and  hydrocephalus  may  cause  the  brain  to  waste. 

^  Consisting  of  equal  parts  of  bran  and  pounded  ice  in  a  rubber  bag. 
^  The  entire  subject  of  arrested  development  of  the  brain,  malformations,  etc.  has 
been  most  ably  discussed  by  N.  E.  Brill  :  Nervous  Diseases  by  American  Authors. 


444  ENCEPHALITIS ;   MULTIPLE  SCLEROSIS,   ETC. 

The  symptoms  will  vary  with  the  degree  of  atrophy  or  arrested 
brain  development.  In  children  that  present  an  extreme  degree  of 
microcephalia  at  birth  mental  defects  amounting  to  idiocy,  arrested 
growth  of  the  body,  and  imperfect  special  senses  will  be  prominent 
symptoms  daring  life.  Convulsions  and  other  disordered  movements 
are  not  rare.  When  the  atrophy  has  been  due  to  meningeal  hem- 
orrhage, especially  over  the  motor  cortex,  epileptic  convulsions,  mono- 
plegia, hemiplegia,  paraplegia,  or  diplegia  (rarely),  with  more  or  less 
mental  disturbance,  will  be  common. 

The  brain  in  persons  of  an  advanced  age  is  smaller,  the  substance 
firmer,  and  the  ventricles  and  subarachnoidean  space  contain  more  fluid 
than  in  early  life.  It  is  usually  very  difficult  to  determine  whether 
these  conditions  are  within  the  natural  involutionary  changes  of  the 
degenerative  period,  or  whether  they  are  the  result  of  pathological 
processes. 
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In  this  section  I  shall  make  no  attempt  to  write  exhaustively  on 
intracranial  tumors,  especially  in  regard  to  their  pathology,  but  will  en- 
deavor to  treat  the  subject  from  a  clinical  standpoint. 

Definition. — Tumors  of  the  brain,  as  described  in  this  section, 
embrace  the  morbid  growths  found  within  the  cavity  of  the  cranium, 
including  localized  meningeal  thickenings  or  deposits,  usually  due  to 
syphilis  or  tubercle,  which  give  rise  to  clinical  symptoms  similar  to 
those  of  a  more  sharply  defined  growth,  and  cysts  of  the  brain,  simple 
or  parasitic,  but  not  false  cysts  that  occur  as  the  result  of  hemorrhage 
or  softening  from  occlusion  of  a  vessel.  Large  aneurysms  might  be  in- 
cluded among  the  intracranial  tumors,  but  these  will  be  described  in  the 
section  on  the  Diseases  of  the  Cerebral  Vessels. 

Etiology. — The  same  degree  of  uncertainty  that  is  met  with  in 
trying  to  determine  the  etiology  of  tumors  in  other  portions  of  the  body 
is  encountered  in  studying  the  causes  of  growths  in  the  brain.  If  we 
accept  the  theory  that  all  tumors  have  their  origin  in  perverted  cell 
formation  and  proliferation,  and  attribute  this  perverted  cellular  focal 
process  to  the  influence  of  an  irritant  acting  locally,  we  are  no  nearer 
the  solution  of  the  causation  of  intracranial  growths  than  we  w^ere  be- 
fore beginning  to  theorize.  Definite  etiolgical  knowledge  in  respect  to 
tumor  formation  seems,  as  yet,  imj)ossible  of  attainment.  All  that  we 
can  do  in  regard  to  the  etiology  of  tumors  of  the  brain  at  present  is  to 
note  the  apparent  causes  and  their  proljable  results.  By  a  careful  study 
of  numerous  cases  some  general  etiological  data  seem  to  be  obtained. 
These  indicate  that  certain  conditions  predispose  to  the  formation  of 
growths  within  the  cranium  ;  that  others  are  apparently  capable  of  act- 
ing as  exciting  causes  ;  and  that  two  forms  at  least,  the  tubercular  and 
syphilitic,  are  due  to  diatiietic  influences.  The  jiarasitic  tumors  are  caused 
by  the  present  of  echinococci  or  cysticerci  in  the  body. 

Pr(xll'<poii'my   Causes. — Af/e. — No  time  of  life  seems  to  be  exempt 
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from  tumors  of  the  brain.  Steffen  '  has  reported  a  case  in  an  infant 
four  weeks  old.  Cerebral  growths  are  rare  in  extreme  old  age.  The 
third  decade  gives  the  greatest  number  of  cases,  about  20  per  cent. ;  the 
first  and  fourth,  18.5  per  cent,  each;  and  the  second  and  fifth,  14  per 
cent.each.^  The  age  of  the  patient  has  considerable  influence  in  determ- 
ining the  character  of  the  tumor.  Tubercular  and  cystic  growths  largely 
predominate  in  childhood  and  early  youth,  although  the  gliomatous  and 
sarcomatous  varieties  are  comparatively  frequent  during  these  periods ; 
the  gliomatous,  sarcomatous,  glio-sarcomatous,  and  syphilitic  are  most 
common  in  young  and  middle-aged  adults  ;  and  the  carcinomatous,  as  in 
other  portions  of  the  body,  are  met  with  more  often  during  the  degener- 
ative period.  In  an  interesting  table  compiled  by  Starr  ^  from  various 
sources,  in  which  600  cases  of  tumors  of  the  brain  are  analyzed,  300  in 
children  and  the  same  number  in  adults,  the  relative  frequency  of  va- 
rious forms  of  tumor  to  age  is  shown  as  follows  :  Tuberculous  :  children 
152,  adults  41 ;  gliomatous  :  children  37,  adults  54  ;  sarcomatous  :  children 
34,  adults  86  ;  glio-sarcomatous  :  children  5,  adults  25  ;  cystic  :  children 
30,  adults  2 ;  carcinomatous :  children  10,  adults  33 ;  gummatous : 
children  2,  adults  20  ;  not  stated  :  children  30,  adults  41.  The  frequency 
of  carcinomatous  growths  in  children,  as  shown  by  Starr's  statistics, 
strikes  one  as  remarkable  in  view  of  the  statement  made  by  Gowers 
that  in  650  cases  of  various  intracranial  growths  only  2  diagnosticated 
carcinomatous  occurred  during  the  first  twenty  years  of  life.  It  is  prob- 
able that  some  cases  of  sarcoma  have  been  labelled  carcinoma  wdthout  a 
careful   microscopic  examination. 

It  is  supposed  to  be  possible  for  a  gumma  to  occur  in  children  from 
hereditary  influences,  but  the  great  infrequency  of  such  an  apparent 
result,  while  hereditary  syphilis  in  children  is  so  common,  and  the  ease 
with  which  the  virus  of  syphilis  may  find  access  to  children  after  birth, 
es})ecially  through  their  wet-nurses,  leaves  the  subject  open  to  doubt. 

Sex. — Males  suffer  nearly,  if  not  quite,  twice  as  frequently  as  females, 
and  the  preponderance  of  the  liability  in  favor  of  the  male  sex  seems  to 
be  as  great  in  children  as  in  adults,  so  that  none  of  the  theories  that 
have  been  advanced  to  account  for  the  diiference  in  sexual  liability  are 
satisfactory.  After  the  age  of  fifty  the  two  sexes  suffer  with  almost 
equal  frequency  (Gowers).  It  would  seem,  then,  that  the  cause  for  the 
increased  liability  of  the  male  sex  to  tumor  of  the  brain  must  be  sought 
in  conditions  connected  with  the  developmental  and  active  periods  of 
sexual  life. 

Hereditary  influences  may  play  some  part  in  determining  the  charac- 
ter of  a  cerebral  growth  when  other  causes  that  are  capable  of  exciting 
a  tumor  are  active,  but  its  importance  seems  to  be  slight.  Whether 
worry,  anxiety,  alcoholic  indulgence,  cerebral  congestion,  and  depressed 
states  of  the  central  nervous  system  are  factors  favoring  the  formation 
of  cerebral  growths  we  are  almost  totally  ignorant. 

Exciting  Causes. — Injury  is  almost  the  only  exciting  cause  of  tumor 
of  the  brain  that  has  been  studied,  and  the  importance  of  this  agent  is 
easily  overestimated,  as  persons  who  suffer  from  organic  brain  disease 

'  Knapp :  Intracranial  Growths,  p.  2. 

^  Gowers :  A  Mamial  of  Diseases  of  the  Nervous  System,  2d  ed.,  vol.  ii.  p.  489. 

•"'  M.  Allen  Starr:  Brai7i  Surgery,  p.  202. 
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are  prone  to  attribute  the  cause  to  a  blow  on  the  head,  notwithstanding 
the  supposed  injury  may  have  been  trivial  and  insignificant.  But,  after 
excluding  all  the  improbable  cases  attributed  to  this  cause,  there  remain 
a  few,  noted  by  nearly  every  observer,  in  which  the  first  symptoms  of 
the  growth  followed  so  closely  upon  the  injury  to  the  head  that  there 
seemed  to  be  a  direct  relation  between  the  trauma  and  the  development 
of  the  cerebral  tumor.  In  persons  who  are  the  subject  of  syphilis  or 
tuberculosis  an  injury  to  the  head  appears  to  be  sufficient,  in  many 
instances,  to  determine  a  local  manifestation  of  disease  in  the  brain  :  the 
result  may  be  a  growth  or  one  of  the  other  forms  in  which  these  diseases 
raav  become  active  in  the  cerebral  structures.  If  this  is  true  of  persons 
suffering  from  these  diathetic  influences,  it  is  probable  that  injury  to  the 
head  in  those  who  are  suffering  from  a  growth  in  other  portions  of  the 
body  will  have  a  tendency  to  cause  a  growth  in  the  brain. 

Diathetic  Influences. — Syphilitic  and  tubercular  growths  are  due  to  dia- 
thetic influences.  Whether  other  tumors  have  a  similar  cause  we  are  not  in 
a  position  to  decide.  Some  writers  have  called  attention  to  the  possibility 
of  certain  intracranial  growths  having  their  origin  in  micro-organisms.' 

Pathology. — In  this  section  only  those  features  in  relation  to 
pathology  of  especial  interest  to  the  general  clinician  will  receive  atten- 
tion. For  a  full  and  detailed  description  of  this  subject  the  reader  is 
referred  to  works  devoted  to  special  pathology. 

Intracranial  tumors  are  by  no  means  of  rare  occurrence.  They  may 
develop  from  the  cranial  bones,  from  the  membranes  of  the  brain,  or 
from  the  brain  itself.  Almost  any  form  of  tumor  may  arise  within  the 
cranial  cavity,  but  a  very  few  varieties,  the  tubercular,  syphilitic,  gli- 
omatous,  and  sarcomatous,  constitute  more  than  nine  tenths  of  all  the 
tumors  of  the  brain  ordinarily  met  with  clinically.  It  is  impossible  to 
determine  with  any  degree  of  accuracy  the  frequency  with  which  syphi- 
litic growths  of  the  brain  occur,  as  a  large  proportion  of  these  cases,  pre- 
senting the  classical  symptoms  of  tumor  of  the  brain,  yield  temporarily 
or  permanently  to  antisyphilitic  treatment,  and  are  lost  sight  of  by  the 
observer.  Gowers  states  that  "  the  two  groups,  tubercular  and  sarcom- 
atous" (including  gliomatous),  constitute  together  about  four  fifths  of 
non-syphilitic  tumors  of  the  brain.  Carcinomatous  tumors  are  un- 
usual except  as  secondary  growths,  and  occur  especially  in  advanced 
life.  Parasitic  tumors  seem  to  be  comparatively  common  in  some  por- 
tions of  the  world,  but  they  are  rarely  met  with  in  the  United  States. 
Fibromata,  ostcomata,  cholesteatomata,  angiomata,  psammomata,  lipom- 
ata,  and  neuromata  are  of  infrequent  occurrence  in  the  cranial  cavity. 
Lipomata  and  neuromata,  according  to  Gowers,  are  the  rarest  of  all 
forms  of  tumors  of  the  brain.  The  gliomata  are  found  only  in  the  cen- 
ti-al  nervous  system  and  in  the  retina,  and  occur  far  more  often  in  the 
brain  than  in  the  cord.  The  neuroglioma  ganglionare  is  primarily  a 
tumor  of  nerve-tissue  origin. 

The  frequency  with  which  tumors  occur  in  different  portions  of  the 
brain  varies  in  childhood  from  adult  age.  Starr's  table,  already  referred 
to,  consisting  of  300  cases  in  children  collected  from  numerous  authors, 
shows  that  nearly  one  half  of  the  cases  of  tumor  of  the  brain  occurring 
in  childhood  are  found  in  the  cerebellum,  pons,  and  medulla,  while  in 

'  Braniwell  :  Intracranial  Tumors,  p.  3. 
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the  same  number  in  the  adult  only  a  little  more  than  one  fifth  were 
located  in  these  portions  of  the  brain.  The  cerebellum  in  childhood 
seems  to  be  a  little  more  than  twice  as  often  the  seat  of  tumor  as 
in  adult  life,  but  the  cortex  of  the  cerebrum  in  the  adult  is  the  seat  of 
tumor  six  times  as  often  as  in  childhood.  Taking  all  of  the  availal:)le 
statistics  of  tumors  of  the  brain  occurring  at  all  times  of  life,  it  is  found 
that  about  one  third  of  the  cases  occur  in  the  cerebellum,  pons,  and 
medulla.  In  the  adult  the  order  of  frequency  regarding  the  seat  of  the 
tumor  is,  cortex  cerebri,  cerebellum,  centrum  ovale,  pons,  central  gan- 
glia, medulla,  corpora  quadrigemina,  and  crura  ;  in  childhood,  cere- 
bellum, pons,  centrum  ovale,  central  ganglia  and  lateral  ventricles,  cor- 
tex cerebri,  base,  medulla,  and  fourth  ventricle.  It  will  be  seen  that 
inaccessible  portions  of  the  brain  are  much  more  commonly  the  seat  of 
tumor  in  children  than  the  cerebral  cortex.  It  is  rare  for  a  tumor  to  be  so 
situated  in  the  brain  of  a  child  as  to  be  accessible  to  the  surgeon's  knife. 
Tubercular  Growths. — The  tubercular  is  the  most  common  form  of 
brain  tumor,  especially  in  children,  in  whom  it  is  nearly  as  common  as 
all  other  forms  of  tumor  combined.  Tuberculosis  of  the  meninges,  with 
considerable  thickening  of  the  pia  and  unattended  by  the  acute  symp- 
toms of  tubercular  meningitis,  may  give  rise  to  the  symptoms  of  a  cir- 
cumscribed growth.  My  experience  leads  me  to  believe  that  tuberculosis 
of  the  meninges,  especially  of  the  pia  (not  tubercular  meningitis),  occurs 
more  often  in  the  adult  than  in  childhood,  although  it  may  take  place 
at  any  time  of  life.^  Its  most  common  seat  is  at  the  base,  involving 
the  optic  chiasm  and  adjacent  parts  and  the  anterior  portion  of  the 
pons  and  medulla.  The  tubercular  growths,  or  "  solitary  tubercles," 
as  they  are  sometimes  incorrectly  termed,  may  take  place  on  the  surface 
or  deep  in  the  substance  of  the  brain.  These  tumors,  as  well  as  tuber- 
culosis of  the  membranes,  are  nearly  always  secondary  to  tubercle  in 
other  portions  of  the  body.  The  bloodvessels  and  lymphatics  are  the 
channels  through  which  the  bacilli  find  access  to  the  brain  and  its  mem- 
branes from  distant  portions  of  the  body.  If  the  lymphatics  have  been 
the  route  through  which  the  infecting  germs  have  found  an  entrance 
into  the  cranial  cavity,  the  membranes,  especially  the  pia,  rather  than 
the  brain  substance,  are  likely  to  suffer  most.  The  most  usual  sites 
of  tubercular  growths  are  the  cerebellum,  the  cerebrum  (cortex  and 
centrum  ovale),  the  pons,  the  central  ganglia,  the  corpora  quadrigemina 
and  crura  cerebri,  and  the  medulla,  nearly  in  the  order  named.  The 
growths  are  non-vascular  or  nearly  so,  and  appear  on  ocular  inspection 
and  palpation  as  firm  rounded  or  irregular  masses.  On  section  the 
centre  is  found  yellowish-white  in  color,  and  the  consistence  varies 
from  semi-liquid  to  cheesy  or  firm  material,  which  in  rare  instances  is 
calcified.  The  peripheral  parts  are  softer  than  the  centre,  and  consist 
of  granulation  tissue,  within  which  miliary  tubercles  may  often  be 
found.  The  size  varies  from  a  nodule  a  few  millimetres  in  diameter 
to  one  four  or  five  centimetres  in  diameter  (from  the  size  of  a  pea  to 
that  of  a  turkey  egg).  In  more  than  one  half  the  cases  there  are  two 
or  more  tumors,  and  in  some  instances  as  many  as  ten  or  twelve  have 
been  found.     Bloodvessels  invaded  by  the  tubercular  process  may  be 

^  This  is  especially  true  in  Colorado,  where  such  great  numbers  of  chronic  tuberculous 
subjects  are  found. 
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occluded  by  iDfiltration  of  their  walls  with  tubercular  inflammation, 
which  results  in  thrombosis.  Sometimes  tubercles  enter  the  aifected 
vessels  and  are  thus  carried  to  other  portions  of  the  brain,  which  they 
infect.  The  brain  substance  adjacent  to  the  tubercular  growths  is 
usually  atrophied  or  softened,  but  not  infiltrated  with  tubercles.  In 
rare  instances  a  small  collection  of  pus  is  found  in  the  softened  brain 
tissue  adjacent  to  the  tumor.  If  the  mass  ceases  to  groAV,  it  may  be- 
come partially  encapsulated  by  a  fibroid  process  at  its  periphery,  and  its 
interior  may  become  calcified. 

Syphilitic  Tumor. — Syphilis,  like  tuberculosis,  within  the  cranium 
gives  rise  to  thickening  of  the  meninges,  especially  at  the  base  in  the  region 
of  the  optic  chiasm,  and  may  cause  symptoms  that  are  difficult  to  dis- 
tinguish clinically  from  a  more  circumscribed  growth.  Syphilitic 
growths  of  the  brain  are  of  more  common  occurrence  than  autopsies 
reveal,  as  they  not  seldom  disappear  under  timely  and  appropriate 
treatment.  This  form  of  cerebral  tumor  is  almost  always  the  result  of 
acquired  syphilis,  hence  its  extreme  infrequency  in  children.  Bramwell 
states  that  "  this  is  the  most  common  form  of  new  growth  in  adults 
between  the  ages  of  twenty-five  and  fifty."  He  is  probably  correct  if 
we  include  among  the  syphilitic  growths  of  the  brain  the  meningeal 
thickening  which  gives  rise  to  symptoms  of  a  tumor.  Tumors  of  the 
brain  of  syphilitic  origin  usually  occur  from  three  or  four  to  ten  or 
fifteen  years,  or  even  longer,  after  the  initial  lesion,  although  they  may 
develop  within  a  year  or  even  a  few  months  from  the  time  of  infection. 
Not  infrequently  a  gumma  of  the  brain  takes  place  in  persons  in  whom 
the  secondary  symptoms  were  so  slight  as  to  be  entirely  overlooked. 
Syphilitic  growths  are  usually  found  on  or  near  the  surface  of  the  brain 
connected  with  the  membranes,  the  convex  surface  in  or  adjacent  to 
the  Rolandic  region,  the  base,  and  the  pons  being  the  regions  most  com- 
monly affecited.  They  are  rare  in  the  cerebellum  and  the  central  gan- 
glia. When  they  are  situated  deep  in  the  substance  of  the  brain  it 
is  probable  that  they  are  connected  with  a  process  of  the  pia  or  with 
the  wall  of  a  vessel.  The  growth  is  irregular  in  shape  and  presents 
two  forms — the  juicy,  grayish-red,  or  jelly-like  mass,  which  is  fairly 
well  supplied  with  capillaries,  and  may  to  some  extent  infiltrate  the 
surrounding  tissue ;  and  the  yellowish  tumor,  which  is  often  quite  firm, 
and  apparently  does  not  infiltrate  the  adjacent  brain  substance.  The 
tumor  varies  in  diameter  from  a  few  millimetres  to  several  centimetres. 
On  section  the  yellowish  or  rather  firm  growth  presents  irregular  areas 
of  caseous  softening,  fibroid  induration,  and  even  calcification  in  the 
older  cases.  Sometimes,  as  a  result  of  treatment  apparently,  these 
growths  are  in  an  advanced  stage  of  degeneration ;  they  are  shrunken 
and  hard,  and  in  some  cases  the  most  of  the  central  portion  of  the  tumor 
has  disapjieared  and  is  replaced  by  a  straAV-colored  watery  fluid.  The 
walls  of  the  arteries  adjacent  to  the  growth  are  often  thickened  and  the 
calibre  of  the  vessel  is  narrowed  ;  the  surrounding  brain  tissue  is  softened 
and  the  overlying  meninges  are  inflamed  and  thickened.  The  presence 
of  fibrous  tissue  and  irregular  areas  of  caseation  serve  to  distinguish  the 
syphilitic  from  the  tubercular  growth. 

Of  the  c(^nnective-tissue  type  of  brain  tumor  the  gliomata  and  sar- 
comata, on  account  of  their  common  occurrence,  are  the  only  ones  that 
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will  receive  attention  in  this  section.  Both  varieties  belong  to  the 
sarcomatous  group  of  tumors. 

Gliomata  are  less  common  in  children  than  in  adults,  but  are  found  as 
often  in  children  as  sarcomata.  Excluding  tubercular  growths  which  pre- 
ponderate in  early  life,  gliomata  and  sarcomata  are  the  most  usual  forms 
of  brain  tumor  in  children.  In  the  adult,  excepting  syphilitic  tumors,  in 
point  of  numbers  sarcomata  stand  first,  gliomata  second,  and  tubercular 
growths  third.  In  children  gliomata  invade  the  cerebellum  and  pons  in 
about  two  thirds  of  the  cases  ;  in  the  adult  the  cortex  cerebri  is  the  seat  of 
the  growth  in  more  than  one  third ;  next  come  the  centrum  ovale  and 
the  central  ganglia  and  lateral  ventricles  ;  and  fourthly,  the  cerebellum. 
Glioma  is  only  found  in  the  central  nervous  system,  and  seldom  in  the 
retina.  It  arises  from  the  neuroglia  and  never  involves  the  meninges 
primarily.  It  never  forms  metastasis,  and  is  probably  only  malignant 
on  account  of  its  situation,  its  infiltrating  qualities,  and  its  tendency  to 
recur  after  removal.  According  to  Gowers,  it  is  single  in  nine  cases 
out  of  ten.  It  varies  greatly  in  size  from  a  small  tumor  to  one  in  which 
the  dimensions  may  be  greater  than  those  of  any  other  form  of  intra- 
cranial growth.  Of  all  forms  of  brain  tumor,  this  has  the  greatest 
tendency  to  infiltrate  the  surrounding  tissues.  The  line  of  demarcation 
between  the  growth  and  the  gray  cortical  substance  is  rarely  distinct, 
and  the  tendency  of  the  cells  of  the  tumor  to  infiltrate  without  dis- 
placing the  brain  tissue  renders  it  difficult,  even  in  the  centrum  ovale, 
to  determine  where  normal  cerebral  tissue  begins.  The  consistence  of 
glioma  is  frequently  nearly  that  of  healthy  brain  substance,  so  that  on  ex- 
posing during  life  a  portion  of  the  brain  that  is  the  seat  of  such  a  growth, 
only  the  yellowish  and  lustreless  appearance  of  the  exposed  cortex, 
with  increased  cerebral  pressure  and  the  absence  of  pulsation,  indicate 
the  presence  of  a  tumor.  When  the  cortex  which  is  the  seat  of  glioma 
is  exposed  after  death,  it  appears  swollen,  but  usually  retains  the  normal 
contour  of  the  cerebral  convolutions.  In  some  cases  the  growth  may 
present  a  nodular  appearance  on  the  surface  of  the  cortex.  Glioma  is 
quite  vascular,  hemorrhage  occurs,  and  thus  a  cyst  may  form  in  con- 
nection with  the  tumor.  In  some  instances  when  the  tumor  is  small 
and  situated  in  the  cortex,  a  hemorrhage  may  have  destroyed  all 
appearances  of  a  growth.  Under  such  circumstances  microscopic  ex- 
amination of  the  surrounding  brain  tissue  will  reveal  the  typical  cells, 
as  was  found  in  one  case  seen  by  me  a  few  years  ago.  The  brain  tissue 
surrounding  the  growth  is  rarely  softened,  and  still  more  infrequently 
does  hemorrhage  occur  into  the  surrounding  brain  substance.  On 
section  the  tumor  presents  a  yellowish  and  grayish-red  appearance,  and 
often  looks  very  much  like  congested  cortical  brain  tissue.  The  terms 
fibro-glioma,  when  the  tumor  is  quite  firm,  myxo-glioma,  when  mucoid 
in  appearance  and  very  soft  in  consistence,  and  glio-sarcoma,  when  it 
partakes  of  the  cellular  arrangement  of  both  the  glioma  and  sarcoma, 
have  been  applied  to  designate  glioma  varying  from  the  ordinary 
form. 

Sarcomata. — Sarcomata  within  the  cranium  may  arise  from  the  brain 
substance,  from  the  meninges  (pia  or  dura),  or  from  the  bone.  They 
are  probably  about  as  common  as  gliomata,  but  the  frequency  of  their 
occurrence  is  more  influenced  by  age  than  in  the  latter.     They  occur 
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nearly  three  times  as  often  in  adults  as  in  children,  and  the  glio-sarcoma 
is  found  five  times  more  often  in  adult  than  in  early  life.  Gowers 
states  that  sarcomata  occur  more  frequently  without  than  within  the  brain 
snbstance.  The  cortex  cerebri  seems  to  be  the  portion  of  the  brain  most 
commonly  invaded,  the  cerebellum  and  central  ganglia  being  involved 
next  in  point  of  frequency,  in  the  order  named.  Sarcomata  do  not 
usually  infiltrate  the  brain  tissue  like  gliomata,  but  they  are  surrounded 
by  a  zone  of  softening,  and  may  often  be  separated  from  the  brain  tissue 
without  difficulty.  The  tumor  is  usually  single,  especially  when  it 
arises  within  the  brain  substance,  although  it  may  be  multiple.  The 
growth  may  originate  primarily  Avithin  the  cranium  or  develop  second- 
arily from  a  similar  growth  in  some  other  portion  of  the  body,  especially 
in  the  lungs ;  the  melanotic  variety,  which  is  the  most  malignant,  is 
usually  multiple  and  secondary.  The  small  round-cell  sarcoma  is  more 
malignant  than  the  spindle-cell.  The  latter  is  often  the  form  Avhen 
the  growth  springs  from  the  dura.  Sarcomata  may  grow  rapidly  or 
slowly,  depending  upon  whether  they  are  vascular  and  soft  or  poorly 
supplied  with  vessels  and  are  hard.  Sarcomata  of  the  brain  include 
several  varieties,  but  limited  sjjace  will  not  permit  even  a  brief  refer- 
ence to  them  here.  Sarcomata  vary  greatly  in  size  :  the  larger,  from  five 
to  ten  centimetres  in  diameter,  usually  invade  the  convex  surface  of  the 
brain — the  smaller,  the  membranes  at  the  base.  The  melanotic  variety 
is  usually  small,  and  the  numerous  dark  deposits  may  entirely  change 
the  normal  appearance  of  the  greater  portion  of  the  brain.  The  appear- 
ance of  a  sarcoma  depends  upon  its  variety,  its  seat,  its  size,  its  vascu- 
larity, and  its  consistence.  When  found  in  the  cortex  it  is  usually 
wedge-shaped.  On  section  it  is  white  or  grayish,  and  hemorrhagic, 
cystic,  or  fatty  degeneration  may  be  found  to  have  taken  place. 

Careinomata. — Cancer  of  the  brain,  like  cancer  in  other  portions 
of  the  body,  is  found  in  the  degenerative  period  of  life.  It  is 
probable  that  statistics  are  misleading  in  shoAving  an  unAvarranted 
number  of  this  form  of  tumor  in  childhood.  One  cannot  escape  the 
suspicion  that  certain  forms  of  sarcoma  in  children  have  been  classed  as 
cancer.  Careinomata  of  the  brain  may  be  primary  or  secondary,  simple 
or  multiple.  They  commonly  arise  from  the  dura,  although  they  are 
sometimes  found  in  the  centrum  ovale  and  seem  to  invade  the  central 
ganglia  more  often  than  other  groAvths  in  proportion  to  their  number. 
They  are  usually  soft,  and  not  infrequently  quite  vascular.  The  sur- 
rounding brain  tissue  is  softened  and  infiltrated. 

The  Pathologic  Changes  in  the  Cranium  and  its  Contents 

RESULTING  FROM  INTRACRANIAL  TUMORS. Those  Avho  mOSt  thor- 
oughly familiarize  themselves  Avith  the  possible  changes  likely  to  occur 
from  the  presence  of  intracranial  tumors  will  be  the  best  prepared  to 
appreciate  the  symptoms  of  tumor  of  the  brain.  Intracranial  tumors 
usually  give  rise  to  increased  intracranial  pressure,  to  irritation,  and  to 
destruction  of  tissue.  It  is  also  im]iortant  to  bear  in  mind,  especially 
in  the  study  of  localization,  that  a  growth  in  one  portion  of  the  brain 
may  inhibit  the  function  of  a  region  of  the  brain  to  Avhich  the  tumor 
has  not  extended.  The  changes  Avithii)  the  crauium  are  modified  by  the 
seat  of  the  growth,  l)y  its  size,  by  its  course  (whether  rapidly  or  slowly 
groAving),  by  its  effects  upon  adjacent  structures  (whether  infiltrating  or 
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encapsulated),  and  by  the  complications.  Pathologic  changes  may  take 
place  in  the  brain  substance,  in  the  vessels,  in  the  membranes,  in  the 
intracranial  portions  of  the  nerves,  in  the  quantity  of  the  cerebro-spinal 
fluid,  and  in  the  bones  of  the  cranium. 

Increased  intracranial  pressure  results  from  enlargement  of  the  parts 
in  which  the  tumor  is  situated  and  from  pressure  on  the  afferent  vessels, 
thus  interfering  with  the  return  circulation  from  the  brain.  If  the 
growth  is  situated  above  the  tentorium,  the  parts  below  it  are  not  sub- 
jected to  much  increased  pressure,  unless  the  growth  is  very  large  and 
unyielding,  until  late  in  the  course  of  the  morbid  process,  when  general 
oedema  of  the  brain  may  become  manifest.  On  the  contrary,  subten- 
torial  tumors  not  only  press  upon  the  cerebellum,  pons,  and  medulla, 
but  the  circulation  in  the  veins  of  Galen  is  often  obstructed,  and  results 
in  distention  and  dilatation  of  the  ventricles  with  a  watery  fluid,  which 
increases  the  entire  intracranial  pressure.  On  account  of  the  falx  cere- 
bri, the  pressure  is  greatest  in  the  hemisphere  which  is  the  seat  of  the 
tumor.  The  greater  the  vascularity  and  infiltrating  character  of  the 
growth  the  greater  the  increase  of  intracranial  pressure,  although  there 
are  exceptions  to  this,  especially  in  glioma.  Other  things  being  equal, 
the  pressure  will  be  increased  in  proportion  to  the  size  of  the  tumor.  If 
the  morbid  process  is  situated  in  the  corpora  quadrigemina  or  adjacent 
parts  posteriorly  to  these,  a  small  nodule,  not  more  than  a  quarter  or 
half  an  inch  in  diameter,  may  increase  the  pressure  within  the  cranium 
more  than  a  growth  four  times  as  large  located  in  the  centrum  ovale. 
A  slowly-growing  tumor  gives  rise  to  less  disturbance  than  one  that 
runs  a  rapid  course.  An  encapsulated  or  fibrous  growth  exerts  less 
pressure  than  an  infiltrating  one.  The  principal  complication  that  results 
in  much  increase  of  intracranial  pressure  is  hydrops  ventriculorum. 

As  a  result  of  an  intracranial  growth  irritation  takes  place  both  in 
the  tissues  immediately  surrounding  the  tumor  and  in  remote  parts  of 
the  brain.  Irritation  of  the  cortex,  especially  in  the  Rolandic  region, 
is  often  manifest  by  convulsive  seizures.  Such  phenomena  are  much 
less  common  when  the  growth  is  situated  in  the  white  substance.  It  is 
probable  that  the  irritation  of  the  membranes  accounts  for  much  of  the 
pain.  Irritative  phenomena  are  quite  prominent  when  the  growth  is 
situated  at  the  base  or  below  the  tentorium. 

Destruction  of  tissue  is  an  almost  invariable  result  of  a  tumor  within 
the  cranium.  This  may  occur  from  the  infiltrating  character  of  the 
growth  or  from  softening  caused  by  direct  compression  of  the  parts  or  in- 
terference with  the  blood  supply.  As  a  result  of  irritation  there  may  be 
a  temporary  increase  of  manifest  function,  as  evidenced  by  convulsions, 
etc.,  while  destruction  of  a  part  is  shown  by  lessened  or  abolished  power 
(paresis  or  paralysis).  Destruction  of  one  portion  of  the  cortex  may, 
after  a  time,  be  compensated  for  by  another  cortical  area  performing  its 
function.  Destruction  of  white  matter  (containing  conducting  fibres)  is 
never  completely  compensated  for  by  another  portion  of  the  brain.  So 
we  are  justified  in  saying  that  irritation  is  most  resented  by  cortical 
gray  matter,  and  destruction  of  tissue  most  nearly  permanent  when  it 
occurs  in  the  conducting  paths.  All  the  conditions  that  are  found  to 
modify  the  degree  of  intracranial  pressure  affect,  to  a  greater  or  less 
extent,  irritation  and  destruction  of  tissue. 
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The  jjathological  changes  occurring  in  the  brain  tissue  as  a  result  of 
tumor  are — increase  of  the  connective-tissue  cells  (Deiter's  cells),  most 
j)ronounced  in  the  immediate  region  of  the  growth,  enlargement  of  the 
partS;  anaemia,  passive  congestion,  hemorrhagic  extravasation,  and  soft- 
ening. The  convolutions  are  often  flattened.  In  the  vessels  we  may 
have  the  walls  inflamed  and  thickened  and  the  calibre  obliterated,  or 
the  vessels  may  be  so  weakened  as  to  be  unable  to  resist  the  blood 
pressure  and  hemorrhage  may  be  the  result.  The  membranes  in  the 
immediate  vicinity  of  the  tumor,  especially  if  the  latter  approaches  the 
surface  of  the  brain,  may  be  inflamed  and  thickened.  The  cranial 
nerves  affected  by  a  growth  may  be  irritated,  inflamed,  and  atrophied. 
In  most  cases  of  intracranial  growths  the  quantity  of  the  cerebro-spinal 
fluid  is  increased.  This  is  most  marked  when  the  tumor  is  situated  so 
as  to  exert  pressure  on  the  veins  of  Galen  and  on  the  parts  in  the  neigh- 
borhood of  the  corpora  quadrigemina.  The  cranial  bones  are  sometimes 
rendered  very  thin  from  the  pressure  of  intracranial  growths.  This 
may  occur  to  any  of  the  bones  when  the  tumor  is  deep  seated,  resulting 
from  increase  of  general  intracranial  pressure,  but  it  is  most  marked  in 
the  cases  in  which  the  neoplasm  is  large  and  su])erficial,  when  the  thin- 
ning of  the  bones  takes  place  over  the  growth.  Actual  perforation  of 
bone  has  been  observed.' 

Symptoms. — The  symptoms  of  intracranial  growths  may  be  as  vari- 
able as  the  possible  pathological  conditions  that  result  from  such  tumors. 
It  is  probable  that  a  growth  within  the  cranium  rarely,  if  ever,  occurs 
without  giving  rise  to  symptoms,  although  they  may  be  so  slight  as  to 
be  entirely  overlooked,  or  if  observed  their  significance  may  be  totally 
misinterpreted.  It  is  quite  evident  that  the  more  thoroughly  and  sys- 
tematically all  affections  of  the  brain  are  studied  the  less  frequently  will 
an  unsuspected  tumor  of  the  brain  be  found  at  the  autopsy,  and  it  will 
be  extremely  rare  for  such  a  lesion  to  exist  in  cases  in  which  no  organic 
affection  of  the  brain  had  been  suspected  ;  provided,  however,  that  suf- 
ficient time  and  opportunity  had  been  afforded  the  observer  to  study 
satisfactorily  the  history  and  symptoms.  When  it  is  remembered  that 
the  functions  of  many  portions  of  the  brain  are  comparatively  unknown, 
and  that  slowly-growing  non-vascular  tumors  may  occur  in  regions  of  the 
brain  the  functions  of  which  are  best  understood,  without  giving  rise 
to  any  definite  symptoms,  the  difficulty  of  determining  the  character  of 
the  lesion,  and  often  the  danger  of  mistaking  an  organic  trouble  for  a  func- 
tional one,  will  be  appreciated.  Fortunately,  however,  tumors  of  the 
brain  in  the  vast  majority  of  cases  are  attended  by  symptoms  suffici- 
ently distinct  to  point  unmistakably  to  a  lesion  of  an  organic  nature,  and 
in  many  to  its  true  character  and  its  exact  localization. 

The  usual  symptoms  may  be  classed  as  diffuse  or  general  and  focal 
or  localizing.  Generally,  the  former  are  the  first  to  attract  the  attention 
of  tlie  patient,  ])ut  in  a  few  cases  he  dates  tlie  beginning  of  his  illness 
from  the  manifestation  of  the  latter.  When  the  general  symptoms  are 
the  first,  the  patient  is  annoyed  by  headaclie,  intermittent  or  constant, 
but  attended  by  periods  of  exacerbation.  This  may  go  on  for  weeks  or 
montlis  before  dizziness,  nausea,  and  apparently  causeless  vomiting  are 
complained  of     Not  infrequently  disturl)ances  in  vision  or  a  general 

'  Kiiapp;  Gowers ;  Bramwell. 
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convulsion  occurs  soon  after  the  headache  has  become  severe  enough  to 
interfere  seriously  with  the  comfort  of  the  patient.  In  the  few  instances 
in  which  focal  symptoms  have  been  the  first  to  attract  attention  convul- 
sive movements,  limited  to  a  group  of  muscles,  to  one  limb,  or  to  one 
side  of  the  body,  or  more  often  affections  of  speech,  determine  the 
sufferer  to  seek  medical  advice.  As  the  disease  advances  the  early 
symptoms  become  more  marked,  and  numerous  others  are  added,  much 
to  the  discomfort  and  incapacity  of  the  patient.  Headache,  if  not  severe 
before,  soon  becomes  agonizing  ;  vision  gradually  or  rapidly  lessens  ;  nau- 
sea and  vomiting  become  more  troublesome,  and  the  patient  may  emaci- 
ate ;  sustained  mental  effort  is  impossible,  both  on  account  of  the  head- 
ache which  it  usually  augments  and  on  account  of  the  mental  deterioration 
resulting  from  brain  disturbance  ;  walking  may  become  difficult  or  im- 
possible, either  from  paralysis  or  from  interference  with  muscular  co-or- 
dination, usually  due  to  a  growth  in  the  posterior  cerebral  fossa  or  in 
the  region  of  the  corpora  quadrigemina  ;  the  special  and  general  sensory 
phenomena  may  be  marked  by  deafness,  areas  of  hypersesthesia  or 
anaesthesia,  or  a  condition  of  more  or  less  complete  hemiansesthesia. 
Various  respiratory  and  circulatory  disturbances  may  be  present,  and 
finally  the  unfortunate  sufferer,  bedridden  and  passing  the  discharges 
from  the  bowel  and  bladder  into  the  bed,  becomes  oblivious  to  nearly 
everything  except  his  suffering,  gradually  sinks  into  a  stupor,  then  into 
coma,  and  death  fortunately  ends  the  distressing  scene.  In  a  few  cases 
convulsions  cause  death  before  the  patient  dies  exhausted  from  pain, 
from  interference  with  brain  function,  or  from  inanition.  It  occasion- 
ally happens,  especially  in  those  cases  attended  by  an  inordinate  appe- 
tite, that  the  body  weight  increases  up  to  a  short  time  before  death. 

For  convenience  of  study  it  seems  desirable  to  divide  the  symptoms 
into  general  and  localizing.  It  must  be  remembered,  however,  that 
there  is  scarcely  a  general  symptom  that  at  times  is  not  an  aid  in  local- 
izing the  lesion,  and  some  of  the  focal  or  localizing  symptoms  are  often 
the  strongest  evidences,  not  only  of  an  organic  lesion,  but  of  its  being  a 
tumor. 

General  Symptoms. — Among  these,  three  are  pre-eminent  in  import- 
ance, and  on  this  account  have  been  styled  the  classical  symptoms  of 
tumor  of  the  brain,  especially  of  the  cerebellum.  They  are  headache, 
double  optic  neuritis,  and  vomiting. 

Headache  is  often  the  earliest  symptom,  and  is  usually  one  of  the  most 
constant  and  distressing.  If  all  cases  of  tumor  of  the  brain  were 
carefully  observed  from  their  earliest  manifestation  to  their  termina- 
tion, it  would  be  exceedingly  infrequent  that  one  would  be  found  in 
which  during  some  portion  of  it  course  this  symptom,  due  to  the  press- 
ure of  the  growth,  was  entirely  absent.  If  we  are  guided  by  published 
statistics,  we  shall  be  misled  in  regard  to  the  frequency  of  headache. 
In  the  excellent  article  on  tumors  of  the  brain  by  Mary  Putnam - 
Jacoby  it  was  present  in  423  cases  out  of  a  total  of  568,  or  in  about  74 
per  cent.,^  while  Mills  and  Lloyd  in  100  cases  found  it  recorded  as 
absent  in  only  5  per  cent."  Of  50  cases  personally  observed,  and  in 
which  the  diagnosis  was  verified  by  autopsies,  this  symptom  was  appar- 

^  Reference  Hand-Book  of  the  Med.  Sci.,  vol.  i.  p.  668. 

^  A  System  of  Practical  Medicine,  edited  by  Pepper,  vol.  v.  p.  1033. 
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ently  absent  in  only  2,  and  in  both  of  these  there  was  slight  and  un- 
usual headache,  for  them,  on  one  or  two  occasions  during  the  course  of 
the  disease.  In  one  of  these  the  pain  lasted  two  weeks.  The  tumors 
were  both  gliomatous  in  structure.  The  pain  is  often  constant,  with 
periods  of  exacerbation ;  occasionally  it  intermits  for  weeks  or  months, 
especially  if  the  patient  is  taking  large  doses  of  potassium  iodide,  even 
when  the  growth  is  not  syphilitic.  In  a  few  instances  it  presents  a 
periodicity  that  simulates  malarial  headache.  The  distress  caused  by 
this  symptom  is  often  most  agonizing  for  weeks  or  months,  and  would 
probably  lead  the  sufferer  to  commit  suicide  if  he  were  not  relieved  by 
anodynes.  Fortunately,  the  severe  exacerbations  are  not  often  of  long 
duration.  In  many,  while  the  suffering  may  interfere  with  sleep  and 
mental  exertion,  it  is  much  less  intense  than  in  the  few  cases,  and  in  a 
number  the  pain  ordinarily  amounts  to  little  more  than  an  uncomfortable 
cephalic  fulness  or  tightness,  with  an  occasional  exacerbation.  The  pain 
may  be  lancinating,  rending,  stabbing,  dull,  heavy,  or  boring  in  character. 
It  is  often  most  severe  when  the  tumor  is  rapidly  growing  when  situated 
in  the  cortex,  on  the  convex  surface,  in  the  mid-brain,  or  in  the  cere- 
bell  um ;  least  distressing  in  slowly-growing  tumors,  especially  when 
they  are  in  the  centrum  ovale.  Personal  observation  leads  me  to  the 
conclusion  that  subtentorial  growths,  especially  when  situated  so  as  to 
exert  pressure  on  the  middle  lobe  of  the  cerebellum,  and  directly  or 
indirectly  interfere  with  the  circulation  in  the  veins  of  Galen,  are  at- 
tended with  the  most  constant  and  often  the  severest  headache.  It  is 
increased  by  everything  that  augments  the  quantity  of  blood  in  the 
cranial  cavity,  such  as  coughing,  sneezing,  stooping,  and  mental  or 
physical  exertion.  It  may  be  diffuse,  felt  equally  in  all  portions  of  the 
head,  unilateral,  or  limited  to  a  small  area ;  not  infrequently  it  is  found 
in  more  than  one  region  of  the  head,  when  it  is  most  commonly  frontal 
and  occipital.  Its  location  is  no  positive  indication  of  the  seat  of  the 
disease.  It  is  rare  for  a  tumor  in  the  frontal  region  to  give  rise  to 
pain  in  the  occipital,  but  growths  in  the  latter  region  are  not  infre- 
quently attended  with  pain  in  the  former.  When  the  pain  is  persist- 
ently referred  to  the  lower  occipital  region,  the  tumor  is  usually  located 
below  the  tentorium,  and  is  frequently  associated  with  pain  radiating 
down  the  posterior  cervical  region.  A  tumor  in  one  cerebral  hemi- 
sphere may  give  rise  to  pain  on  the  opposite  side  of  the  head,  and  no- 
where else,  but  unilateral  occipital  headache  usually  corresponds  to  the 
side  on  which  the  growth  is  situated.  Gowers  states  that  "  when  the 
growth  is  in  the  wliitc  substance  the  pain  is  often  frontal,  whether  the 
disease  is  in  the  frontal  or  parietal  lobe."  '  When  the  tumor  is  super- 
ficial, especially  when  the  membranes  are  involved,  the  seat  of  the  pain 
generally  corresponds  with  that  of  the  disease,  and  under  such  circum- 
stances tenderness  on  gentle  percussion  may  be  found  over  the  seat  of 
the  growth,  and  nowhere  else.  In  many  cases  tlie  headaclieis  associated 
with  a  feeling  of  fulness,  pressure,  or  confusion  M'itliin  the  cranium, 
and  sometimes  with  a  sensation  as  if  a  band  were  drawn  tightly  across 
the  forehead. 

It  is  useless  to  speculate  in  regard  to  the  cause  of  the  headache.     It 
is  generally  attril)uted  to  increased  intracranial  pressure,  which  is  sup- 

'  Loc.  cii. 


TUMORS  OF  THE  BRAIN.  455 

posed  to  give  rise  to  irritation  of  the  dura  and  its  sensitive  nerve  supply 
from  the  fifth  cranial  nerve. 

Choked  Disk,  Optic  Neuritis,  and  Optic-nerve  AtropjJiy. — Among  the 
symptoms  of  intracranial  growths,  choked  disk,  or  a  condition  simulating 
it,  is  next  to  headache  in  frequency,  but  not  less  in  importance.  It  is 
not,  as  a  rule,  a  very  early  symptom,  but  it  occurs  during  the  course  of 
the  disease  in  more  than  three  fourths  of  the  cases.  It  begins  acutely, 
and  only  a  few  days  or  weeks  may  elapse  from  the  time  of  its  first  ap- 
pearance until  it  has  reached  a  degree  of  considerable  intensity,  when 
the  disk  may  have  increased  to  twice  it  normal  diameter,  and  present  an 
elevation  in  its  centre  that  will  give  a  diflPerence  in  refraction  between 
this  and  the  fundus  of  two  or  more  dioptres.  Central  vision  may  be  nor- 
mal, and  the  fields  for  light  and  bright  objects  but  little  impaired,  until 
the  atrophic  stage  sets  in  ;  so  that  an  ophthalmoscopic  examination,  often 
repeated,  is  the  only  means  by  which  this  important  symptom  of  brain 
tumor  may  be  detected.  It  is  usually  bilateral,  although  the  morbid 
process  is  farther  advanced  in  one  eye  than  in  the  other.  In  rare  in- 
stances it  is  unilateral,  when  it  probably  indicates  that  the  disease  is 
anterior  to  the  optic  chiasm.^  Knies  states  that  "  simple  neuritis,  termi- 
nating in  atrophy,  is  found  less  often  than  choked  disk  in  cerebral  tumors. 
It  happens  particularly  in  tumors  of  the  frontal  lobes,  in  which  the 
growth  is  situated  comparatively  close  to  the  optic  nerve."  ^  After  the 
stage  of  atrophy  has  been  reached  it  may  be  difficult  to  determine 
whether  this  has  followed  choked  disk  or  simple  neuritis.  Under  such 
circumstances  "  only  the  sinuosity  of  the  vessels  near  the  previously 
swollen  disk  enables  us  to  recognize  that  the  atrophic  discoloration  (wdiite 
atrophy)  has  followed  a  choked  disk."  ^  Choked  disk  seems  to  occur 
least  frequently  in  tumors  of  the  centrum  ovale,  especially  in  the  middle 
and  anterior  portions  of  the  brain,  and  most  frequently  when  the  growth 
is  situated  in  the  cerebellum  and  adjacent  parts,  especially  when  the 
corpora  quadrigemina  and  great  ganglia  at  the  base  are  involved.  In 
the  section  on  Diagnosis  the  importance  of  choked  disk  will  be  further 
discussed  (p.  463). 

Vomiting  is  a  frequent  symptom  of  tumor  of  the  brain,  especially 
when  the  growth  is  located  in  the  cerebellum  near  the  middle  lobe,  just 
above  the  tentorium  over  this  lobe,  or  in  the  region  of  the  corpora  quad- 
rigemina. It  occurs  less  frequently  when  the  growth  is  situated  in  the 
Rolandic  and  prefrontal  regions.  It  is  probably  found  in  nearly  one 
half  the  cases  of  intracranial  tumors.  It  is  often  associated  wdth  severe 
headaches,  during  the  paroxysms  of  which  it  is  most  common.  The 
vomiting  may  be  projectile  in  character  and  not  associated  wdth  taking 
food  or  with  nausea.  An  attack  is  not  infrequent  in  the  early  morning. 
When  the  tumor  is  situated  in  the  cerebellum,  adjacent  parts,  or  in  the 
corpora  quadrigemina,  vomiting  is  frequently  produced  by  sudden  move- 
ments of  the  patient's  head,  as  in  turning  in  bed  and  in  rising  from  the 
recumbent  to  the  semi-erect  posture. 

Vertigo  in  many  cases  is  associated  with  vomiting,  but  it  may  be  a 
most  constant  symptom,  very  annoying  and  entirely  unassociated  with 
vomiting.     Like  the  latter  it  is  most  frequent  in  cases  of  tumor  in  the 

'  M.  Allen  Starr  :  Nervous  Diseases  by  American  Authors,  art.  "  Tumors  of  the  Brain," 
quoted  from  Knies.  '"'  Knies :   The  Eye  in  General  Diseases,  p.  147.  ^  JR)id. 
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posterior  fossa  and  adjacent  parts.  In  compression  of  the  pons  vertigo 
is  quite  severe,  but  voniitiug  may  be  infrequent.  True  vertigo,  accord- 
ing to  Mendel  of  Berlin,  is  always  associated  with  disturbance  in  the 
musculature  of  the  eyes,  and  the  inharmony  of  the  movement  of  these 
muscles  when  of  central  origin  is  due  to  imperfect  blood  supply  to  the 
nuclei  of  the  nerves  innervating  the  eye  muscles.^ 

General  convulsions  during  some  period  of  the  disease  are  not  of  in- 
frequent occurrence,  and  are  probably  found  in  one  third  of  the  cases 
of  tumors  of  the  brain  in  all  situations.  A  seizure  may  precede  the 
other  symptoms  by  months.  Only  one  attack  may  occur  during  the 
entire  progress  of  the  disease ;  usually,  however,  there  are  several,  fol- 
lowing each  other  at  irregular  intervals.  In  a  few  cases,  especially  of  a 
syphilitic  nature,  several  occur  in  one  day.  They  may  have  all  the 
characteristics  of  epileptic  seizures,  either  of  the  grand  or  petit-mal 
variety.  During  the  latter  stage  of  the  disease  they  may  prove  fatal, 
and  their  presence  at  any  time  indicates  activity  in  the  morbid  process. 
As  a  general  convulsion  may  result  from  a  local  spasm,  the  initial  con- 
vulsive movements  should  be  carefully  studied. 

Mental  disturbance  to  a  greater  or  less  degree  must  be  almost  a  con- 
stant attendant  upon  all  tumors  of  the  brain.  It  may  be  scarcely  ap- 
preciable, amounting  only  to  slight  impairment  of  mental  vigor,  so  that 
concentration  and  sustained  efforts  of  the  mind  are  irksome.  As  the 
disease  advances  apathy  and  failure  of  memory  are  noticeable.  In  a  few 
instances  maniacal  excitement  or  mental  depression,  with  hallucina- 
tions and  delusions,  is  the  most  obtrusive  mental  symptom.  Such 
patients  have  been  committed  to  asylums,  and  the  post-mortems  have 
revealed  the  presence  of  unsuspected  tumors  that  had  been  the  cause  of 
the  mental  derangement.  Between  the  two  extremes  occur  various 
phases  of  mental  failure.  Some  are  irritable,  impatient,  and  vacillating; 
some  are  lethargic,  somnolent,  and  extremely  apathetic;  and  others 
present  a  degree  of  mental  impairment  amounting  almost  to  dementia, 
especially  late  in  the  disease.  The  cases  of  mental  disturbance  approach- 
ing nearest  to  true  dementia  have  usually  been  due  to  growths  in  the 
frontal  lobes.  Unless  life  is  suddenly  cut  short  by  convulsions  or  by 
some  other  rapidly  acting  cause,  stupor  and  coma  precede  death  for 
several  hours,  and  sometimes  for  days. 

Insomnia  is  a  very  troublesome  symptom  in  a  few  cases,  and  is  appa- 
rently most  common  in  syphilitic  tumors.  In  such  headache  is  probably 
the  main  cause  of  the  sleeplessness. 

Somnolence,  recurring  every  few  weeks  and  extending  over  periods  of 
several  days,  has  been  observed.  In  one  case  observed  by  me  each 
somnolent  period  was  preceded  by  an  apoplectiform  seizure.^ 

Syncope  has  been  witnessed  in  a  few  cases.  Rarely  do  we  meet  with 
distinct  apoplectic  seizures  due  to  hemorrhage.  Slowness  of  speech  is 
common  in  cases  in  which  mental  failure  is  pronounced,  and  disturbances 
in  articulation  are  observed  most  often  in  tumors  of  the  pons  and 
medulla. 

Few  subjective  sensory  disturbances,  except  a  feeling  of  fulness,  pres- 

^  Joiirn.  of  Nerv.  and  Meni.  Di!<.,  Sept.,  1805,  ]).  593. 

2  "Tumor  of  the  ('c'rfl)ellutn,  witli  l'>nlimia  and  Recurrent  Apoplectiform  Seizures," 
Boston  Med.  and  Sur(j.  Jonrn.,  Jan.  10,  1895. 
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sure,  or  confusion  within  the  cranium,  and  sometimes  a  sensation  likened 
to  a  band  drawn  tightly  across  the  forehead,  already  mentioned  in  con- 
nection with  headache,  are  found  among  the  general  sym})toras.  The 
surface  temperature  of  the  head  has  been  carefully  studied  by  a  number 
of  physicians.  I  have  made  several  thousand  surface  temperature 
observations  of  the  head  in  different  forms  of  organic  disease  of  the 
brain.  Many  tumors  are  attended  with  a  heightened  temperature  of 
the  head,  some  are  not,  while  in  a  few  the  temperature  over  the  seat  of 
the  growth  is  higher  than  over  other  portions  of  the  head.  The  axillary 
temperature  is  usually  nearly  normal ;  in  some  cases  it  is  elevated  one 
or  two  degrees  F.  above  normal,  especially  during  attacks  of  apparent 
congestion  or  somnolent  periods.  Respiration  may  become  embarrassed 
in  tumor  in  any  portion  of  the  brain,  and  when  the  growth  is  not  sit- 
uated below  the  tentorium  this  symptom  usually  denotes  general  in- 
creased intracranial  pressure.  In  such  cases  the  pulse  may  be  slow, 
labored,  and  intermittent.  The  deep  reflexes  are  often  increased  on 
both  sides  of  the  body  in  tumor  on  one  side  of  the  brain,  but  usually  to 
a  greater  extent  on  the  side  of  the  body  most  affected  by  the  growth. 
Exceptions  to  this  general  rule  are  often  observed  in  tumors  of  the  pons 
and  medulla,  in  which  the  knee  jerks  may  be  absent  from  time  to  time. 
The  superficial  reflexes  may  be  lessened  or  lost  on  the  side  on  which  the 
deep  reflexes  are  most  exaggerated.  Emaciation  is  frequently  well 
marked  in  persons  suffering  from  tuberculous,  carcinomatous,  and  some 
other  growths,  but  in  sarcomatous  and  gliomatous  growths  nutrition  may 
be  nearly  normal  or  increased  if  vomiting  is  not  frequent  enough  to  pre- 
vent the  retention  of  food  in  the  stomach.  Albuminuria,  polyuria,  and 
diabetes  have  been  observed  in  cases  of  tumor  in  various  regions  of  the 
brain,  but,  as  a  rule,  they  are  associated  with  marked  increase  of  intra- 
cranial pressure,  are  more  frequently  found  when  the  growth  is  at  the 
base,  and  usually  when  it  is  beneath  the  tentorium.  In  the  cases  in 
which  mental  failure  is  not  well  marked  voluntary  control  of  the 
sphincters  of  the  bladder  and  bowel  is  not  seriously  affected  until  the 
stage  of  stupor  or  coma  is  reached.  Symptoms  of  a  hysterical  charac- 
ter are  often  blended  with  those  of  tumor  of  the  brain,  and  in  some 
cases  these  have  been  so  prominent  and  obtrusive  as  to  have  led  phy- 
sicians of  experience  and  undoubted  skill  to  diagnosticate  the  case  hys- 
teria when  a  growth  in  the  brain  has  been  present.^ 

Focal  or  Localizing  Symptoms. — By  a  careful  study  of  these  the  seat 
of  the  growth  can  often  be  more  or  less  accurately  determined.  They 
vary  according  to  the  location  of  the  lesion,  and  may  be  direct  and 
result  from  the  invasion  of  a  part  by  the  tumor,  or  indirect  and  due  to 
its  interfering  with  the  function  of  some  portion  of  the  brain  more  or 
less  distant  from  the  initial  lesion.  Both  sets  of  symptoms  are  often 
present  at  the  same  time,  and  great  care  must  be  exercised  in  distin- 
guishing the  one  from  the  other. 

The  Disturbance  in  Motility  and  Similar  Symptoms  that  may  Aid  in 
Localizing  the  Growth. — Hemiplegia,  usually  gradual  in  its  onset,  is  not 
infrequent  when  the  tumor  is  situated  in  the  centrum  ovale,  corpus 
striatum,  crus,  side  of  medulla,  or  in  such  a  position  so  as  to  exert  pres- 
sure on  the  motor  fibres  somewhere  in  their  course  from  the  cortex  to 
^  Eskridge :  Journ.  of  Nerv.  and  Ment.  Di.t.,  vol.  xii.,  Jan.,  1885. 
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the  cord.  If  the  growth  is  in  the  centrum  ovale  and  produces  hemi- 
plegia by  pressure  on  the  internal  capsule,  the  leg  may  be  involved 
more  than  the  arm  at  first,  the  arm  to  a  greater  extent  than  the  lower 
side  of  the  face,  the  upper  portion  of  the  face  escaping  almost  entirely. 
Under  such  circumstances  paralysis  will  often  be  attended  by  hemi- 
anaesthesia  and  hemianopsia,  and  sensory  aphasia  if  the  lesion  is  on  the 
left  side  of  the  brain.  If  the  tumor  affects  the  crus,  pons,  or  medulla 
and  causes  hemiplegia,  certain  cranial  nerves  may  be  involved  on  the 
side  of  the  lesion  and  the  limbs  on  the  opposite  side  of  the  body.  Very 
infrequently  hemiplegia  comes  on  suddenly  from  tumor  of  the  brain. 
In  such  cases  the  growth  is  usually  situated  in  the  centrum  ovale,  and 
the  paralysis  is  the  result  of  extensive  softening  or  of  hemorrhage.  The 
presence  of  choked  disk  or  other  general  symptoms  of  an  intracranial 
growth  will  prevent  mistaking  the  case  for  one  due  to  a  purely  vascular 
lesion.^ 

Monoplegia,  commonly  paralysis  of  one  arm,  next  of  arm  and  one 
side  of  face,  of  face  alone,  least  often  of  one  leg,  may  result  from  a 
tumor  in  or  below  the  motor  cortex  or  in  the  crus,  pons,  or  medulla. 
It  is  rare  to  have  a  lesion  so  limited  in  extent  in  the  internal  capsule  as 
to  give  rise  to  paralysis  of  one  limb  alone.  When  the  growth  is  cor- 
tical or  subcortical  the  paralysis  is  usually  limited,  at  first,  at  least  to  the 
distal  portion  of  the  affected  limb,  and  this  is  not  seldom  the  seat 
of  convulsive  movements  equally  limited  in  their  onset.  If  the  growth 
is  in  the  crus,  pons,  or  medulla,  cranial-nerve  symptoms  on  the  side 
corresponding  to  the  tumor,  wdth  paralysis  of  the  limbs  on  the  opposite 
side,  will  indicate  the  seat  of  the  lesion.  Bilateral  paresis  or  paralysis 
may  occur  from  bilateral  tumors  or  from  a  single  growth  near  the 
median  line  so  situated  as  to  affect  the  crura,  pons,  or  medulla.  If  the 
bilateral  symptoms  are  due  to  a  lesion  of  the  crura,  the  weakness  of  the 
extremities  will  probably  be  slight  and  both  third  cranial  nerves  may  be 
affected ;  if  to  a  growth  of  the  corpora  quadrigemina  or  cerebellum,  the 
weakness  is  usually  slight  in  degree  and  attended  by  other  evidences  of 
the  exact  situation  of  the  tumor.  If  the  lesion  is  in  the  lower  pons  or 
medulla,  the  legs  will  usually  be  involved  to  a  greater  extent  than  the 
arms,  and  cranial-nerve  symptoms  amounting  almost  to  bulbar  paral- 
ysis will  be  present. 

Local  convulsion,  or  Jacksonian  epilepsy,  in  which  the  convulsive 
movements  begin  in  the  muscles  of  one  portion  of  the  body,  and  may  for 
a  time  be  limited  to  these,  is  more  apt  to  be  caused  by  a  tumor  of  the 
brain  than  l)y  any  other  lesion,  and  is  often  a  most  valuable  localizing 
symptom.  In  the  cases  in  which  the  convulsion  is  limited  to  one  limb 
the  muscles  of  the  distal  portion  may  alone  be  affected,  and  these  are 
often  weak  or  completely  ])aralyzcd  for  some  minutes  or  longer  after 
the  convidsive  movements  have  ceased.  If  the  convulsion,  after  begin- 
ning locally,  extends  to  other  portions  of  the  body,  the  muscles  first 
affected  will  be  the  last  to  cease  twitching,  and  usually  will  show  tem- 
porary weakness.  In  some  instances  the  convulsion  may  begin  at  one 
time  in  the  hand,  foot,  or  face,  from  the  irritation  being  greater  at  dif- 
ferent times  in  the  different  cortical  centres.     In  sucli  cases  the  seat  of 

*  Eskridge  :  "Tumor  of  the  Brain  simulating  a  Vascular  Lesion,"  The  Med.  News, 
Mar.  10,  1894. 
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the  growth  is  usually  indicated  by  paresis  or  paralysis  of  certain  mus- 
cles. Convulsive  movements  have  been  observed  to  begin  in  the  hand 
when  the  lesion  has  been  in  the  paracentral  lobule  or  occipital  lobe/ 
It  may  be  stated  that,  as  a  general  rule,  convulsive  movements  that  be- 
gin repeatedly  in  the  face,  hand,  or  foot  will  indicate  a  cortical  lesion 
affecting  the  motor  area  that  presides  over  the  muscles  involved  in  the 
initial  convulsive  movements.  Local  subjective  sensory  phenomena  may 
form  the  commencement  of  the  motor  spasm  and  may  take  the  place  of  it. 
These  consist  of  tingling,  "  pins  and  needles,"  or  painful  sensations  in 
the  distal  portion  of  the  extremity,  and  have  the  same  localizing  value 
as  the  convulsive  movements.  Sometimes  attacks  of  tetanic  I'igidity, 
affecting  principally  the  trunk,  neck,  and  often  the  arm  muscles,  with 
consciousness  preserved,  blurred,  or  lost,  are  witnessed  from  subtentorial 
tumors.^ 

Contracture  occurring  from  tumor  of  the  brain  denotes  an  irritative 
lesion  in  the  motor  tract.  It  develops  with  the  paralysis  rather  than 
follows  it,  as  is  the  case  from  vascular  lesions,  and  has  little  significance 
as  a  localizing  symptom  except  in  those  cases  in  which  it  is  limited  to  a 
distal  portion  of  one  limb  or  is  associated  with  marked  wasting  in  the 
paralyzed  muscles,  when  it  usually  denotes  an  irritative  lesion  in  the 
motor  cortical  centre  or  near  it.  A  fine  tremor  on  slight  movement, 
becoming  decidedly  coarse  and  jerky  on  exertion  of  weakened  muscles, 
may  result  from  tumors  involving  any  portion  of  the  motor  tracts  or  the 
cortex  of  the  brain,  and  has  little  value  as  an  aid  in  determining  the 
more  exact  location  of  the  lesion.  I  have  seen  one  case  of  extensive 
sarcoma  of  the  pia  in  which  large  portions  of  the  convex  surfaces  of 
both  cerebral  hemispheres  were  slightly  pressed  upon,  attended  by  in- 
tention tremor  of  the  arms  very  similar  to  that  of  multiple  sclerosis. 
Cases  of  tubercular  growths  of  the  pons  have  been  observed  in  which  a 
jerky  intention  tremor  has  been  present.^  It  is  doubtful  whether  cho- 
roid or  athetoid  movements  have  any  localizing  value,  as  they  have 
been  observed  in  tumors  of  the  thalamus,  parietal  and  frontal  lobes. 
Unsteadiness  of  the  legs,  often  called  cerebellar  titubation,  or  a  drunken 
man's  gait,  with  a  tendency  to  fall  in  different  directions,  is  observed  in 
tumors  affecting  directly  or  indirectly  the  middle  lobe  of  the  cerebellum 
or  the  corpora  quadrigemina.*  In  both  the  ocular  muscles  are  usually 
affected,  Bruns  believes  that  ataxia  preceding  the  ophthalmoplegia  indi- 
cates cerebellar  disease,  while  a  reversal  in  this  order  of  the  appearance 
of  these  symptoms  points  to  disease  of  the  c^orpora  quadrigemina.^  In  a 
case  observed  by  me  a  large  tumor  of  the  hinder  portion  of  the  corpus 
callosum  pressed  upon  the  corpora  quadrigemina  and  caused  marked 
unsteadiness  of  the  legs,  with  a  tendency  to  fall  backward,  but  no  dis- 
turbance in  the  ocular  muscles  occurred.  Forced  positions  of  the  entire 
body,  with  an  involuntary  turning  to  the  right  or  left  in  walking,  and 
sometimes  turning  toward  the  right  or  left  side  in  lying,  have  been  ob- 

^  Gowers :  q.  v. 

^  Eskridge:  "Tumor  and  Large  Cyst  of  tlie  Cerebellum,  with  Symptoms  extending 
over  Several  Years,"  Med.  Bee,  Aug.  17,  1895.  ^  Gowers:  q.  v. 

*  Ataxia  similar  to  the  cerebellar  type  has  been  observed  in  tumor  of  the  frontal 
lobe  (Bruns  :  DeiU.  med.  Woch.,  Mar.,  1892). 

^  Annals  of  the  Universal  Medical  Sciences,  vol.  ii.  A-40. 
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served  in  tumor  involving  the  middle  peduncle  of  the  cerebellum.  Con- 
jugate deviation  of  the  head  and  eyes  may  occur  from  a  tumor  in  the 
cerebrum  or  pons.  From  a  paralyzing  lesion  in  one  cerebral  hemisphere 
the  deviation  is  toward  the  side  of  the  lesion,  and  from  it  in  an  irrita- 
tive one,  causing  spasm.  The  condition  is  often  reversed  when  the  lesion 
is  below  the  middle  of  the  pons.  The  cranial  nerves  may  be  involved 
from  tumor  of  the  corpora  quadrigemina,  crura,  pons,  cerebellum,  and 
medulla,  but  most  of  the  symptoms  thus  produced  may  be  studied  to 
better  advantage  under  the  head  of  Localizing  Diagnosis  (p.  293),  in 
which  the  symptoms  from  tumors  of  various  regions  of  the  brain  will 
be  considered. 

Sensory  Disturbances. — Hemiansesthesia  extending  up  to  the  median 
line  of  the  body,  with  loss  or  impairment  of  all  the  special  senses  on  the 
same  side,  may  result  from  a  tumor  destroying  or  damaging  the  posterior 
one  third  of  the  posterior  limb  of  the  internal  capsule.  Hemiplegia 
more  or  less  complete  will  exist  on  the  anaesthetic  side.  The  disturb- 
ances in  all  the  special  senses  except  sight  will  be  unilateral,  but  vision 
will  be  lost  in  that  half  of  each  retina  which  corresponds  to  the  side  on 
which  the  tumor  is  situated,  producing  homonymous  hemianopsia  (blind 
fields)  on  the  anaesthetic  side  of  the  body.^  A  small  subthalamic  tumor 
may  cause  hemiansesthesia,  but  the  special  senses,  with  the  probable  ex- 
ception of  vision,  will  not  be  materially  affected  without  producing  hemi- 
plegia, partial  or  complete.  An  extensive  tumor  in  the  centrum  ovale  at 
the  junction  of  the  occipital,  tempo ro-sphenoidal,  and  parietal  lobes  may 
give  rise  to  partial  hemianjesthesia,  but  here  the  special  senses,  except 
sight,  usually  escape,  even  though  hemiplegia  exists.  Sensory  disturb- 
ance from  the  presence  of  tumors  pressing  upon  or  directly  involving 
the  pons  and  medulla  would  be  attended  by  affections  of  the  cranial 
nerves.  Various  sensory  phenomena  may  occur  from  tumors  in  the 
motor  cortical  region.  There  may  be  pain  in  the  distal  portion  of  the 
affected  limb,  with  partial  loss  of  tactile  sense  and  still  greater  impair- 
ment in  the  power  of  localization.  Lesions  in  the  posterior  portion  of 
the  motor  cortical  area  are  attended  by  greater  impairment  of  tactile 
sense  than  those  involving  the  anterior  margins  of  this  region.  The 
only  peculiarity  about  the  pain  caused  by  tumors  irritating  the  fifth 
cranial  nerve  is  that  when  the  first  division  of  this  nerve  is  involved 
and  the  second  and  third  divisions  are  unaffected,  the  pain,  instead  of 
being  neuralgic  in  character,  is  often  complained  of  as  headache.^ 

Hemianopsia  and  aphasia  may  be  the  result  of  tumors  in  several 
portions  of  the  brain,  and  vary  in  character  with  the  seat  of  the  growth. 
Hemianopsia  may  be  caused  by  a  tumor  in  the  occipital  lobe  involving 
the  cuneus,  by  one  in  the  centrum  ovale  at  the  junction  of  the  occipital 
and  temporo-sphenoidal  lobes,  by  a  small  growth  in  the  subthalamic 
region,  by  one  in  the  posterior  portion  of  the  great  ganglia,  affecting 
the  external  geniculate  body  or  the  visual  fibres  from  it,  or  by  a  growth 
invading  one  optic  tract,  the  chiasma,  or  the  lateral  half  of  one  optic 
nerve.     If  the  hemianopsia  is  caused  by  a  tumor  posterior  to  the  exter- 

'  The  liomianopsia  in  such  cases  is  ]ir(ibahly  not  due  to  the  involvement  of  the  pos- 
terior i)oi-tioii  of  the  internal  cajisiilc,  luit  to  jircssure  on  tiie  externa!  geniculate  body  or 
on  the  visual  libres  as  they  wind  around  the  ganglia  to  reach  the  cuneus. 
^  Gowers  :  7.  v. 
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nul  geniculate  body,  it  will  be  honioiiymous,  and  the  lateral  blind  half 
field  of  each  eye  Mall  be  on  tlie  side  opposite  to  that  of  the  brain  lesion, 
and  the  reflex  of  each  iris  will  be  unaifected  ;  if  by  a  growth  affecting 
one  external  genicidate  body  or  the  optic  tract,  the  blind  fields  will  be 
similar  in  situation  to  those  caused  by  a  lesion  posterior  to  the  gen- 
iculate body,  but  the  irides,  normal  on  one  side,  will  not  respond  to 
light  when  the  rays  are  thrown  into  the  eyes  from  the  blind  side, 
the  hemiopic  pupillary  reflex  of  Wernicke.  If  the  hemianopsia  is 
due  to  a  tumor  in  the  occipital  lobe  involving  the  cuneus,  there  is 
neither  motor  nor  sensory  disturbance  ;  if  to  one  in  the  centrum  ovale 
at  the  junction  of  the  occipital,  temporo-sphenoidal,  and  parietal  lobes, 
the  disturbance  of  vision  is  usually  associated  Avith  some  defect  in  mus- 
cular and  localizing  sensations,  with  very  slight  tactile-sense  perver- 
sion, and  not  infrequently  pronounced  word-blindness  when  the  lesion 
is  on  the  left  side  in  right-handed  persons  and  on  the  right  side  in 
left-handed  persons.  A  small  growth,  commonly  syphilitic,  in  the 
subthalamic  region,  producing  hemianopsia,  causes  some  disturbance  in 
general  and  special  sensory  phenomena  on  the  side  of  the  blind  fields, 
A  tumor  situated  in  the  posterior  portion  of  the  thalamus  and  pressing 
upon  the  sensory  fibres  of  the  internal  capsule  will  cause,  besides  hemi- 
anopsia and  hemiansesthesia,  slight  weakness  and  probably  choroid  move- 
ment on  the  blind  side ;  while  hemianopsia  associated  with  hemiplegia, 
hemiansesthesia,  and  unilateral  loss  or  impairment  of  the  special  sen.ses 
would  result  from  a  tumor  affecting  the  motor  and  sensory  fibres  of  the 
internal  capsule.  Hemianopsia  from  a  unilateral  lesion  in  the  tuber- 
cular quadrigemina  differs  from  that  produced  by  a  tumor  compressing 
one  optic  tract,  in  that  the  former  is  attended  by  an  ataxic  gait,  while 
the  latter  would  probably  be  associated  with  symptoms  of  basilar  disease, 
but  not  with  ataxia.  Primary  optic  neuritis,  loss  of  hemiopic  pupil- 
lary reflex,  and  affection  of  the  external  ocular  muscles  would  probably 
exist  in  each  case.  Hemianopsia  produced  by  tumors  pressing  on  any 
portion  of  the  optic  fibres  and  radiations  posterior  to  the  chiasma  is 
usually  homonymous  and  lateral,  although  sector-like  defects  in  the 
fields  of  vision  may  possibly  occur  from  tumors  affecting  only  a  small 
portion  of  the  optic  fibres  and  radiations  of  one  side  caudad  of  the 
chiasma ;  but  they  are  usually  due  to  a  lesion  in  a  portion  of  the  cuneus. 
Hemianopsia  is  never  homonymous  from  lesions  in  the  chiasma  or  optic 
nerves. 

Aphasia. — The  faculty  of  speech  is  located  in  the  left  side  of  the 
brain  in  right-handed  persons  and  in  the  right  side  in  left-handed  in- 
dividuals, A  tumor  in  the  lower  Rolandic  region  or  in  the  centrum 
ovale  of  the  temporo-sphenoidal  lobe,  or  near  the  angular  gyrus  when 
in  that  hemisphere  in  which  the  faculty  of  speech  mechanism  is  located, 
is  usually  attended  by  some  form  of  aphasia.  (See  Affections  of 
Speech  as  Localizing  Symptoms  in  the  section  on  Cerebral  Localiza- 
tion, p.  309.) 

Course  and  Duration, — The  symptoms  of  tumor  of  the  brain, 
as  a  rule,  develop  slowly,  and  are  gradual  but  steady  in  their  progress 
to  a  fatal  end,  unless  relieved  by  the  administration  of  medicines  or  by 
a  surgical  operation  for  the  removal  of  the  growth.  In  some  cases  the 
symptoms   seem   to   develop  rapidly ;    in    others  they  are   apparently 
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arrested  for  several  months.  Some  tubercular  growths  may  run  their 
course  and  end  in  death  in  a  few  weeks,  while  others  may  extend  over 
a  period  of  many  years.  In  some  instances  after  the  tumor  has  existed 
for  several  months,  with  a  gradual  increase  of  symptoms,  death  may 
suddenly  take  place  with  all  the  symptoms  of  an  intracranial  vascular 
lesion.^  The  average  duration  of  tumor  of  the  brain  is  about  fifteen 
months,  but  the  ordinary  cases  vary  from  a  few  months  to  two  or  three 
years.  Death  usually  results  from  exhaustion,  intracranial  pressure, 
meningitis,  especially  in  the  tubercular  variety,  or  from  some  inter- 
current disease. 

Diagnosis. — In  the  vast  majority  of  cases  of  tumor  of  the  brain  a 
diagnosis  can  be  made  by  a  skilled  diagnostician  if  a  systematic  and 
thorough  method  is  pursued  in  the  examination  of  the  case  and  in  the 
analysis  of  each  individual  symptom.  Not  infrequently  the  symptoms 
are  so  typical  as  to  render  the  diagnosis  apparently  self-evident.  It 
should  be  borne  in  mind  that  the  most  stupid  blunders  are  usually  made 
in  the  plainest  cases  on  account  of  failure  to  observe  the  necessary  pre- 
cautions in  drawing  conclusions  from  observations.  With  the  presence 
of  the  general  symptoms — choked  disk,  headache,  vomiting,  dizziness, 
and  convulsions,  together  with  evidence  of  a  focal  lesion  resulting  in 
hemiplegia — the  natural  inference  would  be  tumor  of  the  brain,  yet  this 
formidable  array  of  symptoms  might  be  due  to  renal  disease.  None  of 
the  general  symptoms  and  but  few  of  the  focal  can  be  accepted  unqual- 
ifiedly as  evidence  of  tumor  of  the  brain.  The  first  problem  that  the 
physician  should  seek  to  determine  in  investigating  suspected  disease  of 
the  brain  is  whether  the  symptoms  are  due  to  an  organic  lesion  or  to 
functional  disturbance.  A  multiplicity  of  symptoms  of  a  functional 
nature  is  far  less  in  importance  in  excluding  organic  disease  than  the 
presence  of  a  single  symptom  that  is  due  to  organic  trouble  in  diagnos- 
ticating a  lesion  of  the  latter  character.  A  careful  study  of  the  manner 
and  order  of  the  development  of  symptoms  and  their  association  in  an 
individual  case,  together  with  a  complete  history  and  a  thorough  exami- 
nation, is  an  important  aid  in  arriving  at  a  logical  conclusion. 

Are  the  symptoms  due  to  organic  intracranial  disease  ?  So  closely  do 
the  functional  diseases  of  the  brain  at  times  simulate  those  of  an  organic 
nature  that  very  few  symptoms  when  taken  by  themselves  can  be  pos- 
itively asserted  to  be  due  to  an  organic  lesion.  Symptoms  that  are 
usually  regarded  as  organic  when  caused  by  functional  disturbance  are, 
as  a  rule,  temporary  and  fleeting  in  character,  and  the  opposite,  while 
true  in  the  vast  majority  of  cases,  find  a  notable  exception  in  multiple 
sclerosis  of  the  brain.  Marked  muscular  wasting  in  the  distal  portion 
of  a  paralyzed  limb  of  cerebral  origin,  associated  with  flexor  contrac- 
ture and  decided  increase  of  the  deep  reflexes  over  those  of  a  corre- 
sponding limb  of  the  opposite  side;  wasting  of  the  muscles  of  the  face 
with  reaction  of  degeneration  not  due  to  extracranial  lesions  ;  most 
cases  of  crossed  paralysis  or  pronounced  trophic  disturbance  in  one  or 
both  eyes  of  cerebral  origin ;  more  than  transient  hemianopsia  or  sen- 
sory aphasia, — may  be  regarded  in  the  vast  majority  of  cases  as  of 
organic  origin,  although  only  one  t)f  these  conditions  exists.     There  are 

'  Eskridge  .•  "Tumor  of  the  LJrain  siiniiliiting  a,  Vascular  Lesion,"  Med.  News,  Mar. 
10,  1894. 
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other  and  more  frequent  symptoms  which  are  always  very  strong  evi- 
dences of  organic  brain  disease,  but  not  positive  proof  of  it.  Among 
these  the  most  prominent  is  optic  neuritis  or  choked  disk,  which  is 
usually  double.  While  this  symptom,  when  present,  is  always  in  favor 
of  organic  disease  of  the  brain,  and  especially  of  an  intracranial  tumor, 
yet  we  must  always  bear  in  mind  the  possibility  that  it  may  be  due  to 
kidney  disease,  Icad-encephalopathy,  or  profound  anaemia,  and,  further, 
that  a  decided  hyperemia  of  the  optic  disks  may  be  apparent  in  some 
hyperopic  eyes.  It  is  probable  that  the  cases  of  optic  neuritis  reported 
in  persons  suffering  from  certain  menstrual  disorders  are  due  to  internal 
hydrocephalus  or  localized  basilar  meningitis.  The  subsequent  history 
of  some  of  these  cases,  especially  the  permanent  blindness,  lends  sup- 
port to  this  view.^  When  we  call  to  mind  the  fact  that  kidney  disease 
and  lead-encephalopathy  may  be  attended  with  optic  neuritis,  headache, 
vomiting,  and  convulsions,  and  that,  in  addition  to  these  symptoms,  the 
renal  trouble  may  be  attended  with  hemiplegia,  the  danger  of  mistaking 
this  condition  for  organic  disease  of  the  brain  is  apparent.- 

The  swelling  of  the  optic  disks  from  kidney  disease  is  not  usually 
very  pronounced,  and  the  albuminuric  retinitis,  the  albumin  and  tube 
casts  in  the  urine,  the  hypertrophied  left  ventricle  of  the  heart,  the 
increased  resistance  of  the  pulse,  and  the  general  appearance  of  the 
patient  would  render  the  diagnosis  of  renal  trouble  comparatively  easy 
in  the  vast  majority  of  cases.  Occasionally  the  choked-disk  appearance 
from  kidney  disease  is  identical  with  that  caused  by  tumor  of  the  brain.'* 
I  have  observed  but  one  such  case,  but  the  difficulty  in  diagnosis  was 
only  apparent,  because  of  the  presence  of  numerous  other  symptoms  of 
kidney  affection.  The  form  of  Bright's  disease  commonly  associated 
with  optic  neuritis  is  the  chronic  cirrhotic  variety,  in  which  no  albu- 
min may  be  detected  for  a  time,  and  the  tube  casts  may  be  so  few  as 
to  be  easily  overlooked,  but  even  in  such  cases  the  increased  quantity 
of  urine,  its  low  specific  gravity,  and  the  condition  of  the  heart,  pulse, 
and  vessels  should  make  one  cautious,  and  defer  a  positive  opinion  until 
further  time  for  observation  is  afforded.  It  must  be  remembered  that 
tumor  of  the  brain  has  occurred  in  persons  the  subject  of  kidney  dis- 
ease. The  optic  neuritis  from  anaemia  is  less  marked  and  usually 
develops  more  slowly  than  that  from  intracranial  tumor,  but  this  differ- 
ence does  not  hold  good  in  distinguishing  it  from  the  optic  neuritis  due 
to  certain  other  organic  lesions  of  the  brain.  Here,  however,  the  ex- 
treme poverty  of  the  blood,  the  pronounced  general  symptoms  of 
anaemia,  and  the  condition  usually  occurring  in  a  young  female  should 
prevent  a  hasty  diagnosis.  In  one  case  of  optic  neuritis  associated  with 
profound  anaemia  in  a  young  female  coming  under  my  care  the  headache 
was  located  for  weeks  in  the  left  temporal  region,  and  was  felt  in  no 
other  portion  of  the  head.  Iron,  quinine,  arsenic,  and  a  generous  diet 
soon  relieved  the  anasmia  and  the  localized  headache  and  optic  neuritis 
disappeared.     Lead-encephalopathy,  attended  with  optic  neuritis,  is  dis- 

^  Intracranial  Tumors,  Bramwell,  p.  131. 

^  Prof.  J.  M.  DaCosta  has  observed  choked  disk  and  symptoms  of  brain  tumor  from 
the  chhiral  habit :  Univ.  Med.  Mag.,  Mar.,  1896,  p.  430. 

■'  And  a  brain  tumor  may  be  attended  by  an  optic  neuritis,  with  an  appearance  con- 
sidered characteristic  of  albuminuric  retinitis. — Geo.  E.  deSchweinitz :  Univ.  Med.  Mag., 
Mar.,  1896,  p.  420. 
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tinguished  from  organic  disease  of  the  brain  by  the  presence  of  symp- 
toms of  lead-poisoning,  such  as  the  blue  line  on  the  gums,  anaemia,  in- 
testinal colic,  constipation,  and  the  presence  of  lead  in  the  urine.  The 
hypersemia  of  the  optic  disks  sometimes  seen  associated  with  errors  of 
refraction  is  stationary  and  never  very  marked.  If  one  is  on  his  guard, 
a  mistake  is  almost  impossible  from  this  cause. 

Having  discussed  the  difficulties  of  a  diagnosis  in  cases  in  which 
optic  neuritis  is  present,  we  shall  often  encounter  greater  ones  in  trying 
to  determine  the  nature  of  the  disease  in  those  cases  in  which  it  is 
absent.  Persistent  headache  and  obstinate  vomiting,  so  common  in 
certain  organic  diseases  of  the  brain,  especially  when  this  is  due  to 
tumor,  are  rarely  present  without  changes  in  the  eye-grounds.  Is  the 
hemiplegia,  monoplegia,  spasm,  contracture,  or  hemiansesthesia  due  to 
organic  disease  or  to  hysteria?  In  cases  of  organic  disease  attended 
with  unilateral  motor  disturbance  the  deep  reflexes  are  increased  in  the 
affected  limbs  to  a  far  greater  extent  than  we  find  in  hysteria.  They 
may  be  increased  on  both  sides  of  the  body  in  hysteria  and  in  hemi- 
plegia of  an  organic  nature,  but  the  marked  difference  between  the  deep 
reflexes  of  the  affected  and  non-affected  side  observed  in  organic  disease 
is  not  found  in  hysteria.  Hemiansesthesia,  including  the  special  senses, 
as  observed  by  Gowers,  "  is  one  of  the  rarest  effects  of  cerebral  tumor, 
and  is  absolutely  unknown  from  this  cause  unless  associated  with  loss 
of  motor  power."  Whether  it  occurs  from  tumor  or  other  forms  of 
organic  disease  affecting  the  posterior  portion  of  the  internal  capsule, 
the  hemianopsia,  homonymous  in  character,  Mali  differ  from  the 
"  crossed  amblyopia"  sometimes  seen  in  hysterical  subjects.  An  extended 
differential  diagnosis  between  hysteria  and  organic  disease  of  the  brain 
is  impossible  in  this  connection,  and  for  a  full  account  of  the  former 
disease  the  article  on  Hysteria  must  be  consulted.  It  is  probable  that 
distinct  forms  of  persistent  sensory  aphasia  never  occur  from  hysteria, 
but  temporary  and  variable  aphasia,  both  sensory  and  motor,  may  be 
due  to  hysteria.  Most  of  the  cases  of  hysterical  aphasia  have  been  of 
the  motor  variety,  partaking  of  the  character  of  aphonia  rather  than 
true  motor  aphasia.  The  occurrence  of  the  symptoms  of  cranial  nerve 
lesions,  if  these  were  present,  would  aid  in  excluding  hysteria.  No  case 
should  be  diagnosticated  hysteria  until  it  has  been  very  carefully  and 
minutely  studied  without  detecting  any  positive  evidence  of  organic 
disease.  The  fact  that  hysterical  symptoms  are  present  should  not  in- 
fluence the  diagnosis  in  cases  in  which  one  positive  symptom  of  an 
organic  nature  can  be  detected. 

In  some  cases  it  is  extremely  difficult,  and  even  impossible,  to  deter- 
mine whether  convulsions,  when  these  are  the  only  symjitoms  present, 
are  due  to  so-called  idiopathic  e])ile])sy  or  to  organic  disease  of  the 
]>rain.  If  the  convulsions  are  general  and  vmattcnded  by  any  other 
svmjitoms,  a  diagnosis  will  be  impossible.  If  they  have  a  local  com- 
mencement, the  case  should  be  treated  as  though  it  were  organic,  and 
an  operation  for  its  relief  instituted  if  the  supposed  lesion  is  in  an  acccs- 
sil)le  portion  of  the  brain.  By  following  tliis  rule  I  have  seen  no  harm 
result,  and  in  three  cases  a  permanent  cure  has  l)een  effected. 

It  is  necessary  to  bear  in  mind  that  a  fel)rilc  condition,  simulating 
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in  its  periodicity  malaria,  may  occur  in  the  course  of  organic  disease  of 
the  brain,  especially  in  connection  with  abscess  and  tumor. 

Is  the  lesion  due  to  tumor?  If  after  careful  analysis  of  the  symp- 
toms the  conclusion  is  reached  that  the  intracranial  disease  is  organic, 
the  next  step  in  the  diagnosis  is  to  determine  the  character  of  the  lesion, 
or,  in  this  particular  instance,  is  it  a  tumor?  Organic  diseases  of  the 
central  nervous  system  may  be  divided  in  regard  to  the  manner  of  their 
development  into  three  classes — the  sudden,  acute,  and  chronic.  The 
first  class,  developing  suddenly,  includes  most  of  the  vascular  lesions, 
hemorrhage,  thrombosis,  and  embolism ;  the  second,  acute  and  inflam- 
matory in  nature,  requires  time  for  the  process  to  reach  its  height ;  while 
the  third  embraces  all  those  diseases  that  are  gradual  in  their  develop- 
ment, and  prominently  among  these  is  tumor  of  the  brain. 

It  infrequently  occurs,  however,  that  a  person  with  tumor  of  the 
brain  has  suffered  from  ill-defined  brain  symptoms  for  a  considerable 
time,  and  is  not  seen  by  any  physician  regularly  until  sudden  paralysis 
with  stupor,  deepening  coma,  and  stertorous  respiration,  develops.^  Under 
such  circumstances  the  history,  with  the  condition  of  the  optic  disks, 
would  probably  determine  the  nature  of  the  lesion.  In  the  absence  of 
the  previous  history  and  with  no  changes  in  the  optic  disks  a  diagnosis 
would,  in  all  probability,  be  impossible. 

In  the  second  class,  or  the  diseases  that  develop  acutely,  meningitis 
is  about  the  only  one  that  is  likely  to  be  confounded  with  tumor  of  the 
brain.  Acute  meningitis,  even  of  the  tubercular  variety,  when  it  begins 
in  the  ordinary  manner  and  runs  a  regular  course,  will  not  be  difficult 
to  distinguish  from  intracranial  tumor.  It  begins  more  acutely,  runs  a 
more  rapid  course,  produces  more  commonly  one  cranial  nerve  symptom 
after  another,  is  attended  with  less  swelling  of  the  optic  disks  and  greater 
febrile  phenomena  than  a  cerebral  growth.  But  a  tubercular  condition 
of  the  membranes,  with  which  there  may  exist  small  tubercular  nodules 
or  even  a  growth  of  considerable  size,  may  lie  dormant  within  the  cra- 
nium for  a  considerable  time  until  some  disturbing  cause,  a  blow  to  the 
head,  mental  or  physical  exhaustion,  exposure  to  cold  or  the  sun's  rays, 
lights  the  latent  condition  into  activity.  Under  such  circumstances  the 
symptoms  will  partake  of  the  character  of  meningitis  and  intracranial 
tumor,  those  of  the  latter  predominating  when  the  growth  is  large,  and 
those  of  the  former  when  the  deposits  have  been  small.  Every  case 
must  be  studied  with  care,  and  each  symptom  analyzed  in  the  light  of 
the  history  of  the  development  and  progress  of  the  disease.  It  is  im- 
possible to  lay  down  safe  rules  for  a  diiferential  diagnosis.  In  those 
cases  in  which  a  tumor  has  existed  previously  to  the  outbreak  of  acute 
cerebral  symptoms  not  infrequently  a  history  of  attacks  of  apparently 
causeless  vomiting,  attended  with  severe  headache,  may  be  obtained. 
As  a  rule,  the  longer  the  duration  of  the  disease  beyond  the  first  month 
the  greater  are  the  probabilities  of  a  tumor  ;  but  it  must  not  be  forgot- 
ten that  cases  of  tubercular  meningitis,  both  in  the  child  and  in  the 
adult,  have  run  a  course  of  six  to  eight  months.  Optic  neuritis,  followed 
by  primary  optic-nerve  atrophy,  is  common  in  prolonged  meningitis, 
whether  the  inflammation  is  limited  to  the  base  or  to  the  ependyjna  of 

^  Eskridge  :  "Tumor  of  the  Brain  simulating  a  Vascular  Lesion,"  3fed.  News,  Mar. 
10,  1894. 
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the  lateral  ventricles,  while  choked  disk  -with  secondary  atrophy  is 
usually  associated  with  tumor.  A  febrile  process  is  more  common  in 
meningitis  than  in  cerebral  growths,  although  numerous  cases  of  the 
former  have  been  reported  with  subnormal  temperature,  and  of  the 
latter  with  considerable  rise  of  the  body  heat.  Bilateral  symptoms  are 
more  frequent  in  meningitis  than  in  tumor,  but  here,  again,  by  the 
occlusion  of  a  vessel  at  the  base,  as  I  have  observed  in  one  case,  or  by 
localized  thickening  of  the  membranes  over  the  motor  region  on  one  side, 
unilateral  symptoms  from  meningitis  may  simulate  those  of  tumor. 
Tubercular  tumors  occasionally  give  rise  to  meningitis. 

Among  the  diseases  of  the  third  class,  or  those  that  are  gradual  in 
their  development,  aneurysm,  chronic  cerebritis,  chronic  hydrocephalus, 
chronic  meningitis,  paretic  dementia,  multiple  and  diffuse  sclerosis,  and 
chronic  abscess  may  present  symptoms  similar  to  tumor  of  the  brain. 

Aneurysm,  considered  clinically,  is  an  intracranial  growth,  and  gives 
rise  to  all  the  symptoms  of  a  more  solid  structure.  The  only  absolute 
diagnostic  sign  is  the  detection  of  an  aneurysmal  bruit  within  the  skull. 
As  this  is  considered  in  connection  with  the  diseases  of  the  cerebral  ves- 
sels, no  further  reference  need  be  made  to  it  in  this  connection. 

Chronic  cerebritis  is  a  very  rare  disease.  Its  principal  symptoms  are 
headache,  vomiting,  and  distinct  optic  neuritis,  without  localizing  signs. 
It  is  evident  that  this  condition  cannot  be  distinguished  from  a  cerebral 
tumor  unattended  by  focal  symptoms. 

Chronic  hydrocephalus  may  present  symptoms  similar  to  tumor,  and 
the  latter  is  not  an  infrequent  cause  of  effusion  into  the  ventricles.  The 
course  of  ordinary  hydrocephalus  is  slower  and  attended  with  fewer 
symptoms  of  irritation  than  tumor ;  the  symptoms  are  bilateral  usually, 
and  the  flexor  spasm  affects  the  legs  more  than  the  arms.  In  a  case 
of  effusion  into  one  lateral  ventricle  from  closure  of  the  foramen  of 
Monro  in  a  lad  seventeen  years  old,  under  my  care,  there  were  partial 
hemiplegia  and  unilateral  choked  disk.  I  mistook  the  case  for  one  of 
tumor. 

Chronic  meningitis,  especially  when  attended  with  great  thickening 
of  the  membranes,  may  simulate  tumor.  It  is  rare  except  as  a  result 
of  alcohol,  syphilis,  or  a  tubercular  nodule.  When  due  to  the  first, 
the  convexity  is  involved  and  the  symptoms  are  diffuse.  They  consist 
of  slight  or  pronounced  headache,  impaired  memory,  mental  dulness, 
sometimes  of  delirium  and  delusions,  and  are  associated  with  alcoholic 
tremor.  The  optic  neuritis  partakes  of  the  character  of  primary  optic- 
nerve  atrophy,  rather  than  of  choked  disk.  The  history  may  aid,  but  it 
must  not  be  forgotten  that  tumor  of  the  brain,  especially  of  the  syphilitic 
or  tubercular  variety,  is  common  in  alcoholic  subjects.  A  syphilitic 
meningitis  or  a  nodular  tuberculous  condition  of  the  meninges  attended 
with  a  pronounced  thickening  of  the  membranes  to  such  an  extent  as 
to  give  rise  to  distinct  focal  symptoms  is  clinically  indistinguishable 
from  an  intracranial  tumor. 

J\iretic  dementia,  on  account  of  the  convulsions,  paresis,  mental 
failure,  and  slow  s{)eech,  may  at  first  suggest  tumor  of  tlic  brain  affecting 
the  left  frontal  lobe  near  tlie  motor  speech  centre.  In  both  optic  neur- 
itis may  be  absent,  and  hesitancy  of  speech  and  a  peculiar  tremor  of 
the  lii)s  and  face  muscles  may  be  present.     I  have  a  case  of  tumor  of 
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the  brain  under  my  care  at  present  in  which  marked  tremor  of  the  lips, 
and  sometimes  of  the  face  muscles,  takes  place  in  attempts  to  pronounce 
certain  words  ;  but  the  mental  slowness  rather  than  failure,  the  presence 
of  agraphia,  headache,  and  distinct  tenderness  on  percussion  over  a  small 
area  just  above  and  posterior  to  Broca's  convolution,  make  the  diagnosis 
easy,  especially  when  the  history,  which  is  quite  significant,  is  taken  into 
account.  One  needs  only  to  be  familiar  with  the  delusions  of  grand- 
eur, the  distinct  mental  failure,  and  other  symptoms  common  to  paretic 
dementia  to  prevent  confounding  it  with  tumor  of  the  brain ;  and 
the  same  may  be  said  of  the  other  forms  of  insanity,  especially  mania. 

llidtiple  sclerosis  is  attended  with  a  bilateral  jerky  inco-ordination 
and  frequently  with  headache,  but  choked  disks  and  vomiting  are  absent. 
In  the  rare  cases  of  tumor  of  the  brain  in  which  jerky  inco-ordination 
has  been  present  this  symptom  has  always  been  unilateral,  and  the  other 
symptoms  of  an  intracranial  growth  have  been  quite  distinct. 

Diffuse  sclerosis  presents  irregular  symptoms  of  the  character  of 
hysteria  and  paretic  dementia  when  it  is  limited  to  the  cerebrum,  but 
when  the  process  involves  the  cerebellum  the  staggering  gait,  with  a 
tendency  to  fall  in  certain  directions,  may  be  very  pronounced,  and  sug- 
gest a  growth  in  this  portion  of  the  brain.  The  absence  of  severe  head- 
ache, optic  neuritis,  and  vomiting,  with  these  symptoms,  will  be  decidedly 
against  the  presence  of  a  tumor  affecting  the  middle  peduncles  or  the 
middle  lobe  of  the  cerebellum. 

Chronic  abscess  of  the  brain  occasionally  presents  symptoms  that  are 
very  difficult,  and  sometimes  impossible,  to  distinguish  from  those  of  a 
cerebral  growth.  A  cause  for  the  intracranial  suppuration,  such  as 
otorrhoea,  pus  in  a  distant  portion  of  the  body,  or  traumatism,  is  often 
found,  yet  all  the  usual  causes  of  abscess  of  the  brain  may  exist  and 
the  patient  die  of  tumor  of  the  brain. ^  Chronic  abscess  is  commonly 
situated  in  the  frontal,  temporo-sphenoidal,  or  occipital  lobe,  does  not 
invade  the  cortex  except  by  secondary  softening,  and  in  consequence  is 
less  frequently  attended  by  focal  symptoms  than  tumor.  Abscess  may 
remain  more  or  less  completely  latent,  with  normal  or  more  commonly 
subnormal  temperature  for  months  or  years,  and  is  followed  by  a 
terminal  period  during  which  chills  and  fever  are  common.  A  cerebral 
growth,  on  the  other  hand,  is  usually  progressive.  Marked  swelling  of 
the  optic  disks  and  great  impairment  of  sight  are  rare  in  the  former, 
while  in  the  latter  they  are  not  infrequent.  Rather  rapid  paralysis, 
taking  place  in  one  group  of  muscles  after  another,  would  be  in  favor 
of  abscess.  A  steady  but  gradual  increase  of  symptoms  of  organic  dis- 
ease of  the  brain,  with  the  development  of  one  nerve-root  symptom 
after  another,  is  in  favor  of  tumor ;  so  are  prolonged  periods  during 
which  the  symptoms  make  but  little  progress. 

If  one  is  familiar  with  the  charactistic  symptoms  of  posterior  spinal 
sclerosis,  there  will  be  no  danger  of  mistaking  tumor  of  the  corpora 
quadrigemina  or  cerebellum  for  it  on  account  of  the  presence  of  ataxia 
in  each. 

Evidence  of  the  Location  of  Tumor. — If  the  conclusion  is  reached 
that  a  tumor  is  present,  the  next  question    to  determine  is  its  seat. 

^  Eskridge  :  "  Diagnosis  of  Chronic  Abscess  of  the  Brain,"  A7ner.  Journ.  of  the  Med. 
Sci.,  Aug.  and  Sept.,  1896. 
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Notwithstanding  that  it  will  necessitate  a  repetition  of  much  that  has 
already  been  considered  under  the  head  of  Cerebral  Localization  (p.  293), 
it  will  make  this  article  more  complete  and  enable  the  reader  to  find 
readily  the  desired  information  if  the  principal  symptoms  produced  by 
a  tumor  in  the  different  regions  of  the  brain  are  given  here  in  a  con- 
densed form. 

Tumors  in  the  premotor  region  of  the  frontal  lobe  are  as  frequently 
localized  by  negative  as  by  positive  focal  symptoms.  The  general 
symptoms  of  tumor  of  the  brain,  especially  headache,  vomiting,  and 
optic  neuritis,  may  be  present,  but  the  vomiting  is  less  constant  than  in 
tumor  in  the  posterior  portion  of  the  brain,  and  the  headache  is  rarely 
so  agonizing.  In  tumor  of  this  portion  of  the  brain  I  have  found 
choked  disk  absent  more  frequently  than  present.  The  mental  symptoms 
are  usually  the  most  constant.  These  vary  in  different  cases.  The 
patients  may  be  apathetic,  disregard  the  ordinary  proprieties  of  life, 
become  filthy  and  partially  demented  as  the  disease  progresses ;  some 
exhibit  a  childishness  foreign  to  their  nature,  and  talk  much  of  trivial 
things,  especially  when  these  relate  to  themselves ;  others  are  irritable, 
impatient,  and  at  times  may  show  a  maniacal  tendency  ;  while  nearly  all 
manifest  a  lessened  power  of  sustained  mental  attention  and  concentration, 
with  absent-mindedness  and  lack  of  judgment.  Amnesia  is  rarely 
complete  unless  both  frontal  lobes  are  involved.  From  the  mental  and 
general  symptoms  it  is  impossible  to  determine  on  which  side  of  the 
brain  the  growth  is  located.  When  the  tumor  is  situated  in  the  posterior 
portion  of  the  lobe  or  irritates  the  anterior  border  of  the  motor  region 
by  pressure  or  otherwise,  definite  localizing  symptoms  may  develop, 
consisting  of  weakness  in  one  limb  or  one  side  of  the  face,  and  often  of 
spasm  of  the  affected  muscles  if  the  cortex  is  affected.  If  the  tumor 
affects  the  third  frontal  convolution  or  the  foot  of  the  second  frontal  on 
the  left  side  in  right-handed  persons,  or  on  the  right  side  in  left-handed 
individuals,  an  incomplete  form  of  motor  aphasia  and  agraphia  will  be 
observed.  By  a  careful  study  of  the  initial  motor  symptoms  and  their 
gradual  increase  as  the  disease  progresses  in  a  case  of  tumor  of  the  brain 
situated  either  in  the  anterior  temporo-sphenoidal  region  or  in  the  pos- 
terior ])ortion  of  the  frontal  lobe,  the  direction  from  which  the  pressure 
and  irritation  come  may  be  determined  and  the  growth  thus  localized. 
The  tumor  may  be  situated  at  the  lower  part  of  the  lobe,  and  cause 
unilateral  disturbance  or  loss  of  smell  by  pressure  on  the  olfactory  bulb, 
or  unilateral  affection  of  sight  by  pressing  upon  one  optic  nerve,  or 
temporal  or  horizontal  hemianopsia  by  involving  the  chiasma.  Bruns 
in  1892^  pointed  out  that  lesions  of  the  frontal  lobe  are  sometimes  at- 
tended by  ataxia  of  the  cerebellar  type.  Starr  ^  gives  Bruns'  differential 
points  between  frontal  and  cerebellar  ataxia  as  follows  :  "  Frontal  ataxia 
is  often  associated  witli  hemi])aresis  or  with  monojmresis  ;  there  is  usually 
a  localized  tenderness  to  percussion  or  to  })ressure  over  the  frontal  region  ; 
optic  neuritis  occurs  late  in  the  course  of  the  disease,  and  mental  dul- 
ness  is  an  early  symptom.  In  cerebellar  ataxia  there  is  rarely  hemi- 
j)l('gia ;  there  is  no  tenderness  over  the  frontal   region  ;  optic  neuritis 

1  Deut.  med.  Woch.,  1892. 

^  M.  Allen  Starr  :  "  A  Contribution  to  Brain  Surgery,  witli  Special  Reference  to  Brain 
Tumors,"  Med.  Eec.,  Feb.,  1,  1896,  p.  147. 
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with  hemorrhage  in  the  retina  occurs  very  early  in  the  course  of  the 
disease  and  is  attended  by  blindness,  and  other  symptoms  of  brain 
tumor,  such  as  vertigo,  vomiting,  and  slowness  of  pulse,  develop  early, 
mental  symptoms,  such  as  dulness  and  apathy,  occur  late."  Notwith- 
standing the  observations  of  Bruns  have  been  confirmed  by  a  few  other 
investigators,  it  would  be  well  to  make  a  careful  microscopic  examina- 
tion of  the  tubercular  quadrigemina  and  cerebellum  in  all  cases  of  gross 


Fig.  57. 


Lateral  aspect  of  the  left  hemicerebrum,  showing  the  cortical  centres. 

lesion  of  the  frontal  lobes  in  which  ataxia  of  the  cerebellar  type  has 
been  present. 

Tumors  in  the.  motor  region  are  usually  attended  with  symptoms  suf- 

FiG.  58. 


Median  aspect  of  the  right  hemicerebrum,  showing  cortical  centres. 


ficiently  definite  to  render  their  more  or  less  exact  localization  possible. 
Figs.  57  and  58  illustrate  the  cortical  motor  areas  both  on  the  external 
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and  median  surfaces  of  the  brain.  So  far  as  I  know,  lesions  in  the  cortical 
motor  area  on  the  median  surface  of  the  hemisphere,  and  limited  to  this 
region,  do  not  give  rise  to  very  definite  localizing  symptoms  in  man.  I 
have  carefully  observed  two  cases  of  tumor  involving  this  region,  and 
obtained  an  autopsy  in  each.  In  one  the  tumor,  about  one  inch  in 
diameter,  was  located  in  the  supposed  arm  and  trunk  centres.  The 
symptoms  were  optic  neuritis,  headache,  mental  weakness  amounting 
almost  to  dementia,  and  very  slight  muscular  weakness,  with  a  little 
ataxic  movement  of  the  opposite  side.  In  the  other  the  growth  was 
about  one  and  a  half  inches  in  diameter  and  situated  in  the  paracentral 
lobule.  The  symptoms  were  optic  neuritis,  agonizing  headache,  and 
unsteadiness  of  gait,  without  apparent  muscular  weakness  on  either  side 
of  the  body.  When  the  tumor  involves  the  motor  region  of  the  exter- 
nal surface  the  symptoms  are  fairly  uniform  and  usually  correspond  to 
the  seat  of  the  lesion.  It  should  be  borne  in  mind  that  the  early  symp- 
toms of  a  growth  in  the  cortical  motor  region  are  often  the  most  reliable 
for  localizing  purposes,  because  the  pressure  and  irritative  symptoms  pro- 
duced by  extension  of  the  lesion  may  mask  the  earlier  symptoms.  Fig.  57, 
L  (leg),  A  (arm),  and  F  (face),  shows  the  seat  of  the  lesion  when  the  symp- 
toms are  first  manifested  in  leg,  arm,  face,  and  tongue,  respectively.  When 
the  extreme  lower  portion  of  the  ascending  frontal  convolution  is  the  seat 
of  a  tumor,  the  tongue  and  lip  muscles  wall  be  affected,  while  most  of 
the  face  muscles  may  escape,  but  if  the  lesion  is  on  the  left  side,  there 
will  be  a  partial  degree  of  motor  aphasia  and  awkwardness  in  writing. 
It  is  probable  that  a  small  growth  involving  the  foot  of  the  second  fron- 
tal convolution  on  the  left  side  will  be  attended  by  agraphia^  and  a  con- 
dition known  as  paramotor  aphasia,  especially  Avhen  the  irritative  lesion 
extends  to  the  white  fibres  below  the  cortex.  When  a  cortical  centre  of 
one  limb  is  first  affected,  the  focal  symptoms  may  at  first  be  limited  to 
the  distal  portion  of  the  extremity.  If  the  tumor  begins  in  the  cortex, 
convulsive  symptoms,  usually  limited,  precede  the  weakness  and  paral- 
ysis, but  when  the  growth  is  situated  in  the  subcortical  motor  area  and 
invades  the  cortex,  weakness  and  paralysis  more  commonly  precede  the 
convulsive  movements.^  It  is  important  to  study  the  initial  phenomena 
and  the  order  in  which  one  group  of  muscles  after  another  is  involved 
by  the  convulsion,  as  these  afford  a  most  important  aid  in  localizing  the 
primary  seat  of  the  lesion,  especially  early  in  the  history  of  the  disease. 
In  some  cases,  probably  those  in  which  the  irritation  is  limited  to  the 
cortex,  the  seizure  may  for  a  time  consist  of  pain,  numb  or  tingling 
sensations  limited  to  the  distal  portion  of  an  extremity,  or  these  may 
immediately  precede  a  convulsive  movement  which  always  begins  in  the 
part  in  which  the  sensory  phenomena  are  felt.  They  have  the  same 
localizing  value  as  the  nuiscular  spasm.  If  the  spasm  begins  in  the 
face,  the  arm  will  be  affected  before  the  leg ;  if  it  begins  in  the  leg,  the 
arm  will  be  affected  before  the  face.  It  is  not  uncommon  to  have  slight 
twitching  in  the  muscles  of  the  face  at  the  same  time  that  the  hand  is 
affected.  The  convulsive  movements  usually  cease  last  in  the  part  first 
affected,  and  tlie  muscles  that  are  the  seat  of  the  initial  spasm  are  often 
weak  or  paralyzed    for   several    minutes   after   the   convulsion  ceases. 

*  Anortliographia  (inability  to  write  from  inability  to  spell). 

*  Hughlings-Jackson. 
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When  the  convulsion  begins  in  the  lower  face  on  either  side,  but  more 
commonly  on  the  right,  temporary  motor  aphasia  often  follows  the 
attack.  Consciousness  may  not  be  lost  unless  the  convulsion  becomes 
general.  Some  objective  sensory  disturbance  is  not  infrequently  found 
in  the  distal  portion  of  the  affected  limb  when  the  lesion  is  a  tumor  in 
the  motor  cortex.  It  is  usually  slight  and  most  pronounced  when  the 
region  posterior  to  the  Rolandic  fissure  is  involved.  Dana  seems  to  be 
correct  in  the  statement  that  the  sense  of  localization  is  most  affected 
of  all  the  sensory  phenomena  when  the  sensory  disturbance  is  only 
slight.  The  muscular  weakness  and  paralysis  come  on  gradually  as  a 
rule,  and  are  often  accompanied  by  contracture  and  marked  increase 
of  the  myotatic  irritability.  In  those  cases  in  which  muscular  con- 
tracture is  well  developed  very  decided  atrophy  may  be  quite  marked  in 
some  of  the  muscles  of  the  distal  portion  of  the  extremity.  It  is  more 
than  can  be  explained  by  disuse,  and  it  nearly  all  passes  away  on  removal 
of  the  growth,  although  the  paralysis  remains.  It  is  probably  due  to  an 
irritative  lesion.  Unlike  the  atrophy  of  spinal  or  nerve-trunk  origin, 
the  electrical  reactions  of  the  most  wasted  muscles  are  normal. 

Tumors  of  the  parietal  region,  if  small,  may  give  rise  to  no  focal 
symptoms,  but  in  some  cases  the  symptoms  from  tumor  in  this  region 
are  exceedingly  complicated  and  interesting.  Muscular  sense  is  thought 
to  be  affected  when  the  supramarginal  convolution  is  involved  on  either 
side.  On  the  left  side  in  right-handed  persons  and  on  the  right  side  in 
left-handed  individuals  a  growth  affecting  the  angular  gyrus  and  inferior 
parietal  lobule  produces  word-blindness.  When  a  large  tumor  is  sit- 
uated in  the  lower  portion  of  the  parietal  lobe  marked  sensory  disturb- 
ance may  be  observed  on  the  opposite  side  of  the  body,  and  if  it  extends 
far  back,  bilateral  homonymous  hemianopsia  will  be  observed.  It  is 
probable  that  the  latter  symptom  is  due  to  involvement  of  the  optic 
radiations.  The  view  held  by  some  that  ptosis  and  "  crossed  ambly- 
opia "  are  caused  by  a  lesion  in  the  lower  parietal  lobule  seems  to  have 
been  negatived  by  a  case  of  large  tumor  recently  observed  by  me  in  this 
region. 

Tumors  of  the  occipital  lobe  affecting  the  cuneus  or  the  optic  radia- 
tions will  cause  bilateral  homonymous  hemianopsia,  the  blind  fields 
being  on  the  side  opposite  to  that  of  the  lesion.  Mind-blindness,  a  con- 
dition in  which  an  object  may  be  seen,  but  not  recognized  by  the  sense 
of  sight,  has  been  observed  in  connection  with  growths  in  this  region  of 
the  brain  on  the  left  side. 

Tumors  of  the  temporo-sphenoidal  lobe  may  be  attended  with  no 
definite  symptoms,  especially  if  the  growths  are  small  and  not  infil- 
trating. If  the  extreme  anterior  portion  of  this  lobe  is  affected,  dis- 
turbances in  smell  and  taste  may  occur,  either  in  the  form  of  an  aura 
of  a  gustatory  or  olfactory  character  or  loss  of  one  of  these  senses, 
taste  phenomena  being  noted  on  the  side  opposite  to  that  of  the 
tumor,  and  smell  on  the  same  side.  Word-deafness  will  result  from  a 
tumor  in  the  posterior  portion  of  the  first  and  second  temporal  convolu- 
tions— on  the  left  side  in  right-handed  persons  and  on  the  right  side  in 
left-handed  ones.  If  unilateral  deafness  occurs  from  a  lesion  in  one 
lobe,  it  is  probably  of  brief  duration.  Adjacent  regions  are  often 
aff^ected  by  large  tumors  in  the  temporo-sphenoidal  lobe,  and  from  the 
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character  of  the  additional  symptoms  caused  by  the  invasion  of  centres 
outside  of  this  lobe  the  exact  location  of  the  growth  may  be  deter- 
mined. 

Tumors  of  the  corpus  callosum  seem  to  be  attended  by  no  definite 
symptoms  by  which  their  exact  location  can  be  determined.  In  most 
cases  that  have  been  reported  all  the  symptoms  could  be  accounted  for 
on  the  theory  of  irritation  of  adjacent  structures  and  the  general  pres- 
sure symptoms  from  the  presence  of  the  tumor.  Besides  the  general 
symptoms  of  tumor  of  the  brain,  the  patient  exhibits  hemiparesis  or 
bilateral  weakness,  the  loss  of  power  being  more  pronounced  on  one  side 
than  on  the  other,  and  usually  most  intense  in  the  legs,  with  or  without 
unsteadiness  in  walking,  loss  of  mental  poM^er,  stupidity,  and  finally 
coma.  The  ocular-motor  and  the  bulbar  cranial  nerves  are  not  affected 
except  in  rare  instances.  It  is  probable  that  a  tumor  in  the  posterior 
portion  of  the  corpus  callosum  is  attended  with  greater  unsteadiness  of 
gait  than  one  in  the  anterior  portion.  In  one  in  the  former  situation 
observed  by  me  there  was  no  absolute  paralysis,  but  bilateral  weakness 
with  late  rigidity  of  the  muscles  of  the  trunk  and  limbs,  great  mental 
weakness,  pronounced  choked  disks,  very  slight  and  infrequent  head- 
ache, occasional  convulsions  and  vomiting,  and  throughout  the  active 
course  of  the  disease  a  gait  similar  to  that  caused  by  disease  of  the  cere- 
bellum or  corpora  quadrigemina,  with  a  marked  tendency  of  the  body 
to  plunge  backward  when  the  patient  was  placed  on  his  feet,  were  ob- 
served. Tumors  of  this  region  with  ataxia  are  distinguished  from  those 
of  the  corpora  quadrigemina  by  the  absence  of  ocular  motor  symptoms, 
until  very  late  in  the  course  of  the  disease,  and  from  growths  in  the 
cerebellum  from  the  cranial  nerves  of  the  bulb  escaping. 

Tumors  of  the  great  ganglia  at  the  base  produce  no  constant  and 
reliable  symptoms  unless  the  internal  capsule  is  affected.  The  symp- 
toms caused  by  tumors  in  these  ganglia  differ  from  those  resulting  from 
vascular  lesions  in  coming  on  more  gradually  and  in  being  attended 
with  more  pronounced  irritative  phenomena.  If  the  motor  portion  of 
the  internal  capsule  is  affected,  the  sensory  escaping,  there  will  be  more 
or  less  complete  hemiplegia  of  the  opposite  side,  including  the  lower 
portion  of  the  face.  If  the  lesioii  is  on  the  left  side,  there  will  be  tran- 
sient defect  of  speech.  On  account  of  the  position  of  the  leg,  arm,  and 
face  fibres  in  the  capsule  the  tumor  may  invade  one  set  before  the  other, 
and  produce  a  monoplegia,  but  usually  ])aralysis  of  one  limb  from  a  tumor 
in  this  region  is  attended  by  a  paretic  or  spastic  condition  of  the  muscles 
of  the  other  limb  on  the  same  side.  If  the  posterior  portion  of  the 
internal  capsule  is  affected  by  the  tumor,  hemianfesthesia,  ])artial  or  com- 
plete, will  be  found  on  the  opposite  or  paralyzed  side.  Complete  hemi- 
anaesthesia  from  tumor  in  the  basal  ganglia  practically  does  not  occur 
without  motor  paralysis.  When  the  hcmiansesthesia  is  complete,  all  the 
special  senses  may  be  lessened  or  lost  on  the  anresthetic  side,  the  visual 
defect  ])eing  homonymous  liemianopsia  with  the  blind  fields  on  the  side 
corresponding  to  the  affected  side  of  the  body. 

It  is  probable  that  the  hemianopsia  is  not  due  to  destruction  of  the 
sensory  fibres  in  the  internal  capsule,  but  to  pressure  on  the  visual  fibres 
in  the  optic  radiations  or  to  involvement  of  the  primary  visual  ganglion, 
the  external  geniculate  body.    The  visual  fibres,  according  to  Henschen, 
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do  not  pass  through  the  internal  capsule,  but  in  the  case  of  a  tumor  in 
this  region  they  are  probably  injured  in  their  winding  course  around  the 
optic  thalamus/ 

Athetoid  movements  and  marked  inco-ordination,  chiefly  affecting 
the  hand,  have  been  observed  in  lesions  of  the  thalamus.  A  tremor 
similar  in  character  to  that  of  multiple  sclerosis  has  occurred  from  tumor 
in  the  thalamus.     It  is  always  unilateral,  however. 

Tumors  involving  the  corpora  quadrigemina  are  usually  attended  with 
well-marked  general  symptoms  of  tumor  of  the  brain,  especially  head- 
ache, choked  disk,  vomiting,  and  the  focal  symptoms,  ataxia  and  incom- 
plete opthalmoplegia.  The  ataxia  is  similar  to  that  observed  in  lesions 
of  the  middle  lobe  of  the  cerebellum.  According  to  the  observation 
of  Bruns,  the  ophthalmoplegia  will  precede  ataxia  when  the  lesion  is  in 
the  corpora  quadrigemina,  but  the  latter  will  precede  the  former  when 
the  tumor  is  in  the  cerebellum.^ 

Tmnors  of  the  cms  produce  "  crossed  paralysis,"  hemiplegia  on  the 
opposite  side  of  the  body,  including  the  limbs  and  lower  side  of  the  face, 
and  paralysis  of  the  third  nerve  on  the  side  of  the  tumor.  If  the  fibres 
on  the  upper  or  posterior  portion  of  the  crus  are  involved,  sensation 
will  be  affected  on  the  hemiplegic  side.  If  the  optic  tract  is  seriously 
affected,  hemianopsia  will  be  present,  and  the  pupils  will  not  react  to 
light  thrown  into  the  eyes  from  the  side  of  the  blind  fields — the  hemi- 
opic  pupillary  reflex  of  Wernicke. 

Tumors  of  the  pons,  as  a  rule,  produce  very  striking  symptoms.  These 
vary  in  individual  cases  according  to  the  size  and  seat  of  the  growth. 
Limited  vascular  lesions  in  this  region  after  the  irritative  symptoms 
have  subsided  can  be  more  accurately  located  than  tumors,  because  the 
latter  are  attended  by  greater  irritation  throughout  their  course  than 
the  former.  A  tumor  may  be  situated  without  the  pons  and  cause  de- 
cided pontile  symptoms  from  pressure.  In  such  cases  the  trunks  of 
some  of  the  cranial  nerves  will  be  irritated  before  the  pons  is  involved, 
and  the  symptoms  will  vary  accordingly.  The  pons  is  not  infrequently 
displaced  to  one  side  by  a  unilateral  growth  in  its  lower  portion.  Such 
a  displacement  may  give  rise  to  indirect  symptoms  that  are  misleading 
if  they  are  mistaken  for  the  direct  symptoms  due  to  the  presence  of  the 
growth.^  If  the  tumor  is  situated  in  the  upper  portion  of  the  pons  on 
one  side,  the  third  cranial  nerve  will  probably  be  paralyzed  on  the  side 
of  the  lesion,  and  the  body  and  lower  portion  of  the  face  on  the  oppo- 
site side  will  be  weak.  During  the  stage  of  irritation  to  the  sixth  nerve 
the  eyes  will  spasmodically  deviate  toward  the  side  of  the  lesion,  but  when 
this  nerve  is  paralyzed  the  power  of  conjugate  deviation  of  the  eyes  toward 
the  side  of  the  lesion  is  lost.  If  the  tumor  is  not  large,  the  fifth  nerve  will 
be  affected  on  the  side  opposite  to  that  of  the  lesion,  but,  owing  to  the 
diffuse  character  of  the  irritative  symptoms  of  pontile  tumors,  the  fifth 
nerve  may  be  involved  on  both  sides  even  when  the  growth  is  situated 
high  up  in  the  pons.*  The  fibres  of  the  inner  two  thirds  of  the  reticular 
formation  are  often    irritated   or  partially  destroyed   by  a  unilateral 

^  Cooke:  Lancet,  Mav  28,  1892.  ^  Ann.  Univ.  Med.  ScL,  1895,  vol.  ii.  A-40. 

^  F.  W.  Langdon;  £rai7i,  Part  Ixii.,  1895,  p.  551. 

^  Limited  vascular  lesions  in  this  region  probably  affect  the  fifth  nerve  on  the  oppo- 
site side  only. 
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growth  of  the  pons,  and  sensory  symptoms  in  consequence  will  be 
observed  in  the  limbs  and  trunks  on  the  side  corresponding  to  the  motor 
paralysis.  The  symptoms  from  a  unilateral  tumor  in  the  upper  portion 
of  the  pons  would  probably  be  external  strabismus,  dilatation  of  the 
pupils,  ptosis,  sometimes  cloudiness  and  ulceration  of  the  cornea ;  pain, 
with  hypersesthesia  and  anaesthesia  in  the  region  of  the  distribution  of 
the  fifth  nerve  on  the  side  corresponding  to  that  of  the  tumor ;  and 
hemiplegia  and  hemiansesthesia  of  the  opposite  side  of  the  body  and  face, 
often  in  the  form  of  dissociation  of  sensory  symptoms  (loss  of  pain  and 
temperature  sensations,  tactile  preserved),  and  loss  of  conjugate  move- 
ment of  the  eyes  toward  the  side  of  the  lesion.  The  fourth  and  the 
motor  branch  of  the  fifth  cranial  nerves  might,  and  probably  would,  be 
affected.  A  unilateral  tumor  involving  the  lower  half  of  the  pons  would 
cause  crossed  motor  and  sensory  paralysis,  the  face,  both  the  lower  and 
upper  portions,  for  motion  on  the  same  side,  and  the  body  and  limbs  on 
the  opposite  side  to  that  of  the  lesion.  Marked  trophic  disturbances 
would  probably  occur  in  the  region  of  distribution  of  the  affected  fifth 
nerve,  both  in*its  motor  and  sensory  branches.  The  fifth,  sixth,  seventh, 
and  eighth  cranial  nerves  may  be  involved.  If  the  lesion  extends  to 
the  lower  portion  of  the  pons,  other  cranial  nerves  may  be  affected,  and 
articulation,  deglutition,  and  respiration  may  be  impaired,  but  these 
symptoms  from  unilateral  tumors  of  the  pons  rarely  become  conspicuous 
until  late  in  the  disease. 

Glycosuria  and  albuminuria  have  been  observed  from  tumors  in  this 
region  of  the  brain  stem.  Giddiness  is  often  pronounced,  and  vomiting 
may  be  troublesome  when  the  middle  peduncle  of  the  pons  is  involved. 
It  is  not  infrequent  for  tumors  to  affect  both  sides  of  the  pons,  and  then 
the  symptoms  will  be  bilateral,  but  they  usually  remain  more  pronounced 
on  one  side  than  on  the  other.  The  knee  jerks  are  as  frequently  absent 
as  present,  and  are  extremely  variable,  sometimes  increased  with  clonus 
and  at  others  nearly  normal  or  absent. 

Tumors  of  the  medulla  usually  give  rise  to  bilateral  symptoms,  and 
on  account  of  the  numerous  cranial  nerves  affected  these  are  similar  to 
those  of  bulbar  jiaralysis,  except  that  in  lesions  produced  by  tumors 
sensory  as  well  as  motor  disturbances  occur.  Projectile  vomiting,  poly- 
uria, glycosuria,  retraction  of  the  head,  and  local  sweating  may  be  occa- 
sionally observed. 

Tumors  of  the  cerebellum  usually  cause  well-marked  general  symp- 
toms of  intracranial  growth,  such  as  choked  disk,  headache,  vomiting, 
and,  not  infrequently,  dizziness.  General  convulsions  occur  in  a  number 
of  cases.  Localizing  symptoms  may  be  present  or  entirely  absent, 
depending  upon  the  seat  of  the  tumor  and  the  structures  irritated,  com- 
pressed, or  destroyed  by  it.  Unless  the  middle  lobe  or  the  ])eduncles  of 
the  cerebellum  are  directly  or  indirectly  interfered  with,  all  symptoms 
pointing  to  the  exact  seat  of  the  tumor  are  absent,  so  that  a  growth 
situated  in  one  of  the  hemispheres,  and  sufficiently  small  so  as  not  to 
compress  tiie  middle  lobe,  is  unattended  by  any  special  localizing  symp- 
toms. The  most  ])ron<)unced  and  constant  localizing  symptoms  of  tumor 
of  the  middle  lobe  are  the  disturbed  muscular  movements,  limited 
largely  to  the  legs,  but  observed  to  a  less  extent  in  the  trunk.  The 
gait  is  reeling,  the  jiatient  has  a  subjective  sensation  of  insecurity  in 


PLATE  VI. 


The  Cerebral   Fossae,  Showing  the  Position  of  the 
Cranial  Nerves  at  tiie  Base  of  the  Brain. 
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the  upright  position,  and  walks  with  short  steps  and  feet  widely  sepa- 
rated. In  standing,  especially  if  the  feet  are  held  near  together,  the 
body  sways  to  and  fro,  and  in  some  cases  there  is  a  tendency  to  fall, 
apparently  by  forced  movements  in  one  direction,  whenever  the  equi- 
librium is  lost.  Forced  movement  backward  is  said  to  be  less  frequent 
than  forward  or  to  one  side.  The  gait  is  uncertain  or  zigzag,  and  very 
much  resembles  that  of  a  drunken  person,  and  has  received  the  name 
of  cerebellar  titubation.  When  the  patient  is  in  a  recumbent  position  the 
legs  are  moved  fairly  well,  thus  differing  in  this  respect  from  the  ataxia 
of  posterior  spinal  sclerosis.  The  knee  jerks  may  be  normal,  increased,  or 
absent.  They  are  often  variable,  and  rarely  present  continuously  unless 
the  tumor  is  situated  well  forward  and  compresses  the  pyramidal  tracts. 
A  tremor  is  occasionally  observed  in  the  arras.  When  the  tumor  invades 
the  peduncles  or  is  situated  in  the  anterior  portion  of  the  middle  lobe 
cranial-nerve  symptoms  are  usually  present.  Forced  movement  or 
staggering  toward  <:)ne  side  seems  to  be  common  in  tumors  of  one  middle 
peduncle,  the  turning  of  the  body  being  more  frequent  from  the  side 
corresponding  to  the  seat  of  the  growth  than  toward  it ;  but  the  cranial- 
nerve  symptoms  in  such  cases  correspond  in  situation  to  the  side  of  the 
tumor.  Nystagmus  occurs  from  some  irritative  lesions  of  the  cere- 
bellum, and  is  probably  not  infrequent  in  tumors  of  the  superior  pe- 
duncles. In  tumors  of  the  latter  situation  ophthalmoplegic  symptoms 
are  common.  When  the  middle  peduncles  are  the  seat  of  the  growth,  the 
sixth,  seventh,  and  eighth  cranial  nerves  are  not  infrequently  affected. 
Tumors  of  one  peduncle  usually  involve  one  side  of  the  middle  lobe  of 
the  cerebellum.  If  the  tumor  is  in  the  upper  and  anterior  portion  of 
the  middle  lobe,  the  symptoms  are  bilateral  and  pontile,  and  if  it  is 
principally  on  the  under  surface  of  this  lobe,  the  medulla  is  affected, 
presenting  symptoms  of  pseudo-bulbar  paralysis,  with  sensory  or  motor 
phenomena  and  disturbance  in  articulation,  respiration,  deglutition,  and 
the  heart's  action,  together  with  polyuria  and  glycosuria  in  some  cases. 
Starr  states  that  it  is  impossible  to  differentiate  a  tumor  of  the  superior 
peduncle  of  the  cerebellum  from  one  of  the  corpora  quadrigemina,  as 
both  are  attended  by  nystagmus  and  paralysis  of  the  ocular  motor 
muscles.^  Bruns  believes  the  ophthalmoplegia  will  precede  the  ataxia 
when  the  tumor  is  in  the  corpora  quadrigemina,  and  the  order  of  the 
appearance  of  these  two  symptoms  will  be  reversed  when  the  growth  is 
in  the  cerebellum .'•^ 

Plate  VI.  shows  the  relation  and  position  of  the  cranial  nerves  in  the 
different  fossse.  Tumors  of  the  base  strictly  limited  to  the  anterior  fossa 
would  only  afltect  the  olfactory  nerves,  but  such  growths  not  infrequently 
extend  backward  and  compress  the  optic  nerve  or  even  the  chiasma,  pro- 
ducing unilateral  loss  of  sight  or  bitem])oral  hemianopsia.  Mental  symp- 
toms may  result  from  compression  of  the  frontal  lobes.  Tumors  of  the 
middle  fossa,  if  situated  near  the  sphenoidal  fissure,  may  paralyze  all 
the  motor  nerves  of  one  eye,  and  compress  the  first  division  of  the  fifth 
nerve,  causing  ophthalmoplegia,  anaesthesia,  and  pain  in  the  region  of 
the  distribution  of  this  division  of  the  trigeminal  nerve,  together  with 
trophic  changes  in  the  eye.     In  one  such  case  recently  observed  by  me 

^  Nervotis  Diseases  by  American  Authors,  p.  500. 
2  Ann.  Univ.  Med.  Sci.,  1895,  vol.  ii.  A-40. 
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the  optic  disk  remained  normal,  and  sight  was  only  impaired  from  the 
trophic  changes  in  the  cornea  up  to  the  time  of  the  patient's  death, 
which  occurred  from  a  large  intracranial  hemorrhage  in  the  opposite  side 
of  the  brain.  The  Gasserian  ganglion  and  all  the  divisions  of  the  fifth 
nerve  are  favorably  situated  to  be  compressed  by  tumors  in  the  middle 
fossa.  Tumors  of  the  posterior  fossa  injure  the  cranial  nerves,  pons,  and 
medulla,  and  produce  many  of  the  symptoms  of  tumors  in  the  medulla 
or  pons — with  these  differences,  that  tumors  in  this  fossa  affect  the  nerves 
before  they  do  the  pons  or  medulla  ;  in  paralysis  of  the  sixth  nerve  from 
injury  to  its  trunk  the  conjugate  fibres  of  the  internal  rectus  of  the  other 
eye  are  not  affected,  as  in  nuclear  paralysis  of  this  nerve;  and  the 
seventh  and  eighth  nerves  are  usually  affected  by  the  same  lesion,  as  they 
lie  near  together  at  the  base. 

The  DIAGNOSIS  of  multiple  tumors  is  frequently  impossible,  as  the 
growth  that  gives  rise  to  the  localizing  symptoms,  when  such  symp- 
toms are  present,  is  often  the  only  one  suspected  during  life.  In 
cases  in  which  no  localizing  symptoms  are  observed  it  is  beyond 
human  skill  even  to  suspect  more  than  one  tumor,  no  matter  how  num- 
erous and  well  marked  are  the  general  symptoms  of  an  intracerebral 
growth.  It  is  only  in  the  few  instances  in  which  the  two  distinct  sets 
of  localizing  symptoms  develop  that  multiple  tumors  can  be  diagnosti- 
cated. 

After  satisfying  ourselves  of  the  seat  of  the  tumor,  the  next  question 
to  answer  is.  What  is  its  nature?  In  only  a  few  cases  is  it  possible  to 
determine  with  any  degree  of  certainty  the  exact  nature  of  the  growth. 
The  presence  of  a  growth  in  some  other  portion  of  the  body,  or  the 
history  of  the  removal  of  one,  the  pathological  character  of  which  is 
known  to  be  cancerous  or  sarcomatous,  in  a  person  suffering  from  an 
intracranial  tumor  would  be  very  strong  evidence  of  the  secondary 
growth  being  of  the  same  nature  as  the  primary  one,  but  it  must  not  be 
accepted  as  conclusive.' 

Evidences  of  syphilis  or  tuberculosis  in  persons  suffering  from 
tumors  of  the  brain  suggest  the  nature  of  these  growths.  In  adults  the 
evidences  of  tuberculosis  in  other  portions  of  the  body  are  usually 
present  when  the  cerebral  growth  is  tubercular,  but  in  children  these 
are  often  absent.^  Syphilitic  cerebral  growths  are  rarely  if  ever  due  to 
inherited  syphilis.^  It  should  be  borne  in  mind  that  the  secondary 
symptoms  of  syphilis  have  been  frequently  absent  in  persons  who  are 
the  sul)iects  of  cerebral  syphilis.  The  most  common  cerebral  growth 
in  children  is  the  tubercular.  The  cerebellum  is  rarely  the  seat  of 
syphilitic  growth,  but  the  tubercular  and  the  gliomata,  especially  in 
children,  commonly  occur  here.  Growths  in  the  cortex  are  usually 
syphilitic,  tubercular,  or  sarcomatous :  the  last  is  usually  on  the  sur- 
face of  the  brain.  Gliomata  and  sarcomata  frequently  occur  in  the 
centrum  ovale,  and  may  subsequently  involve  the  cortex.  A  very 
slowly   growing   tumor   in    the   centrum   ovale   is   probably  a  glioma 

'  In  a  report  of  "Tliree  Cases  of  Abscess  of  the  Brain,"  made  by  me,  Trans,  of  the 
Coll.  of  Phyn.,  Phila.,  3d  series,  vol.  vi.,  1883,  p.  77,  is  described  one  which  occurred  in 
a  patient  V)eyond  middle  life  wlio  had  had  a  cancerous  tumor  removed  from  the  breast 
a  year  before  the  development  of  cerebral  suppuration. 

■^  Gowers:  q.  v.  ^  Bramwell :  q.  v. 


TUMORS  OF  THE  BRAIN.  All 

or  an  encapsulated  sarcoma.  The  effect  of  treatment,  especially  the 
antisyphilitic,  is  of  little  value  in  determining  the  nature  of  the  growth 
unless  the  improvement  is  very  great  and  can  be  maintained  by  such 
medication.  It  is  probable  that  the  symptoms  in  most  forms  of  cere- 
bral tumors  in  the  early  stages  of  these  growths  will  be  favorably  mod- 
ified by  antisyphilitic  treatment.  I  have  seen  marked  improvement 
follow  such  medication  in  the  case  of  cysts,  sarcomata,  and  gliomata. 
Syphilitic  tumors  in  their  late  stages  will  not  respond  much  to  the  so- 
called  specific  agents. 

Prognosis. — With  rare  ex(;;eptions  the  prognosis  is  absolutely  hope- 
less in  all  forms  of  intracranial  tumors,  except  in  the  tubercular  and 
syphilitic  varieties,  provided  surgical  interference  is  of  no  avail.  In 
children  tubercular  growths  are  more  likely  to  become  arrested  than  in 
the  adult.  If  the  tumor  has  attained  much  size,  nothing  more  than  a 
temporary  arrest  can  be  hoped  for  except  in  rare  cases,  and  even  the 
smaller  growths  rarely  yield  to  treatment,  although  occasionally  an 
apparent  cure  does  take  place.  I  have  seen  one  such.  A  recurrence  of 
the  symptoms  is  always  to  be  feared  in  such  cases.  While  the  syphilitic 
growths  are  the  only  ones  that  are  probably  amenable  to  direct  medica- 
tion, a  recurrence  of  the  tumor  or  the  ravages  of  syphilis  in  another 
form  are  to  be  feared  in  all  cases.  It  should  be  remembered  that  while 
the  growth  may  be  entirely  absorbed,  the  lesions  caused  by  its  presence 
in  the  brain  are  non-specific  and  are  uninfluenced  by  antisyphilitic  medi- 
cation ;  therefore,  in  cases  in  which  paralysis  has  persisted  for  some  time 
the  removal  of  the  tumor  does  not  result  in  the  cure  of  the  secondary 
lesions.  The  earlier  proper  treatment  is  instituted  in  syphilitic  tumors 
of  the  brain,  and  the  more  vigorously  it  is  pushed,  the  better  the  prog- 
nosis. It  is  in  the  early  stages  of  these  lesions  that  an  absolute  cure 
may  often  be  predicted,  so  far  as  the  removal  of  the  growth  is  con- 
cerned. 

Treatment. — While  in  the  vast  majority  of  cases  little  can  be 
done  for  the  permanent  relief  of  the  patient,  yet  by  judicious  manage- 
ment much  may  be  accomplished  to  make  life  less  intolerable.  We 
should  guard  against  taking  too  gloomy  a  view  of  the  prognosis,  and 
resting  satisfied  as,  soon  as  the  diagnosis  of  the  tumor  has  been  made 
and  its  location  determined.  The  treatment  should  be  different  in  the 
early  stages  of  intracranial  growths  from  that  which  must  be  adopted 
after  they  have  attained  considerable  size  and  resulted  in  much  damage 
to  the  brain.  In  the  early  course  of  the  disease,  unless  we  can  positively 
say  that  the  cerebral  growth  is  not  syphilitic — which  is  rarely  possible 
— potassium  iodide  or  mercury,  or  both,  should  be  employed.  The 
greater  the  evidence  of  the  activity  of  the  morbid  process  in  syphilitic 
lesions  the  greater  are  the  probabilities  that  mercury  will  accomplish 
more  than  potassium  iodide,  and  the  reverse  has,  in  my  experience, 
seemed  to  hold  good,  even  in  cases  in  which  the  initial  lesion  dates  back 
only  one  or  two  years.  If  mercury  is  employed,  the  blue  ointment 
should  be  thoroughly  rubbed  into  the  skin  night  and  morning,  and  the 
parts  kept  covered  by  oiled  silk  or  flannel.  This  is  one  of  the  most 
effective  methods  of  bringing  the  system  under  the  influence  of  the 
medicine.  In  giving  mercury  for  constitutional  effect  the  gums  should 
be  well  rubbed  with  a  stiff  brush  night  and  morning  to  prevent  saliva- 
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tion  occurring  before  the  object  of  the  treatment  has  been  accomplished. 
If  jDotassium  iodide  is  employed,  the  dose  to  begin  with  should  be  about 
ten  grains  thrice  daily  in  from  four  to  six  ounces  of  water  an  hour  after 
meals.  The  practice  of  giving  this  agent  before  meals,  in  my  experi- 
ence, cannot  be  too  severely  condemned.  It  is  more  rapidly  absorbed 
if  given  when  the  stomach  is  empty,  but,  unfortunately,  gastritis  is 
soon  set  up,  and  the  patient  in  many  cases  becomes  unable  to  take  the 
drug.  The  dose  of  potassium  iodide  should  be  increased  from  one  to 
five  grains  daily  until  the  symptoms  begin  to  yield  or  the  tolerance  of 
the  patient  is  reached.  If,  however,  the  patient  does  not  manifest  some 
improvement  in  two  weeks  from  one  of  these  drugs  pushed  to  the  point 
of  tolerance,  it  should  be  discontinued  and  the  other  tried.  If  neither 
alone  gives  the  desired  relief,  they  should  both  be  employed  at  the  same 
time.^  Six  Aveeks  will  be  sufficient  time  in  which  to  determine  whether 
any  good  can  be  accomplished  by  antisyphilitic  agents,  and  if  at  the 
end  of  that  time  no  improvement  has  occurred,  it  is  useless  to  subject 
the  patient  to  further  treatment  of  this  kind.  If  benefit  does  occur 
from  antisyphilitic  agents,  are  we  to  conclude  that  the  tumor  is  specific 
in  character  ?  By  no  means.  In  many  forms  of  tumor  the  condition  of 
the  patient  temporarily  improves  under  the  use  of  mercury  or  potassium 
iodide,  or  from  a  combination  of  both.  If  improvement  should  cease 
while  giving  antisyphilitic  treatment,  the  quantity  of  the  medicine  should 
be  increased  for  a  week  or  two,  and  if  there  is  no  regression  of  the  symp- 
toms, it  is  fair  to  conclude  that  the  growth  is  either  not  specific  or,  if  it 
is,  further  treatment  will  accomplish  nothing.  In  syphilitic  subjects  it 
maybe  necessary  to  improve  the  nutrition  when  anaemia  is  well  marked 
before  antisyphilitic  medication  will  accomplish  anything.  In  the  late 
stages  of  brain  tumor  it  is,  to  say  the  least,  cruel  to  subject  a  patient  to 
a  prolonged  course  of  antisyphilitic  treatment.  Even  if  there  is  every 
probability  of  the  cerebral  growth  being  syphilitic,  potassium  iodide 
and  mercury  should  not  be  continued  if  improvement  is  not  apparent 
soon  after  beginning  these  agents. 

Persons  suifering  from  tubercular  growths  do  best  under  a  generous 
and  nutritious  diet,  general  tonics  consisting  of  cod-liver  oil,  iron,  quinine, 
and  arsenic,  together  with  plenty  of  fresh  air.  Arsenic  has  been  recom- 
mended in  sarcomata  of  the  brain. 

In  all  classes  of  cases  relief  from  special  symptoms  is  often  de- 
manded. These  are  generally  headache,  vomiting,  and  convulsions. 
Headache  may  frequently  be  lessened  or  prevented  by  keeping  the 
bowels  open  freely  each  day,  by  paying  strict  attention  to  the  digest- 
ive organs,  and  by  avoiding  everything  possible  likely  to  cause  an  in- 
creased supply  of  blood  to  the  brain.  Cold  to  the  head  in  the  form  of 
an  ice  poultice  (equal  parts  of  bran  and  pounded  ice),  with  a  mustard 
plaster  at  the  nape  of  the  neck,  often  relieves  an  annoying  headache. 
Local  abstraction  of  blood  from  the  head  by  means  of  leeches  gives 
relief  in  some  cases.  Cannabis  indica,  either  alone  or  in  combination 
with  other  agents,  Avill  often  make  the  pain  bearable.  To  be  effective  it 
must  be  given  so  as  to  obtaiji  its  ])hysiological  effects.     Even  when  the 

^  In  cases  in  wliicli  the  initial  lesion  dates  back  several  years,  but  in  which  there  is 
more  or  less  evidence  of  active  irritative  processes  going  on  in  the  brain,  mercury  and 
potassium  iodide  should  be  employed  from  the  lirst. 
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pain  is  great,  ten  to  fifteen  grains  of  antipyrine,  phenacetine,  antifebrine, 
and  ^  to  ^  grain  of  the  English  extract  of  cannabis  indica  or  ten  min- 
ims of  the  normal  liquid,  will  sometimes  give  relief.  The  dose  may  be 
repeated  every  three  or  four  hours  for  several  doses,  provided  there  are 
no  contraindications  and  the  precaution  is  taken  to  give  caffeine  citrate 
as  a  cardiac  stimulant.  If  it  becomes  necessary  to  resort  to  any  of  the 
preparations  of  opium  for  the  relief  of  headache,  codeine  or  bimeconate 
of  morphine  should  be  given  the  preference.  Codeine  will  not  be  effect- 
ive in  some  cases.  The  bimeconate  of  morphine,  in  about  the  dose  of 
the  sulphate,  should  be  employed.  As  a  rule,  as  little  opium  or  any  of 
its  preparations  should  be  given  as  possible.  Vomiting  will  often  yield 
to  cold  applied  to  the  head  and  a  mustard  plaster  placed  over  the  back 
of  the  neck  and  another  over  the  pit  of  the  stomach.  Sometimes 
twenty  or  thirty  grains  of  chloral  hydrate  given  in  a  starch-water  enema 
afford  prompt  relief  both  from  vomiting  and  convulsions.  In  severe 
and  intractable  cases  morphine  hypodermically  is  necessary  for  the  relief 
of  the  vomiting  as  well  as  of  the  convulsions. 

When  and  in  what  cases  should  surgical  interference,  either  for  the 
removal  of  the  growth  or  for  the  relief  of  pain,  be  recommended  ?  A 
tumor  situated  in  the  cortex  or  immediately  below  it,  over  the  entire 
upper  and  lateral  regions  of  the  brain,  and  in  portions  of  the  anterior 
and  middle  fossse,  is  accessible  to  the  surgeon,  and  it  is  probable  that 
a  growth  could  be  removed  with  safety  to  the  patient  from  any  portion 
of  this  entire  area  with  the  possible  exception  of  the  cerebellum ;  and  I 
should  not  exclude  all  parts  of  this  were  it  possible  to  locate  a  growth 
in  the  posterior  portion  of  the  cerebellar  hemispheres.  If  the  tumor, 
supposing  it  to  be  syphilitic,  or  even  tubercular,  should  not  yield  mate- 
rially to  the  medication  in  six  weeks  or  two  months,  it  should  be  sub- 
jected to  an  operation  for  its  removal  if  there  are  no  contraindications. 
No  one  would  think  of  endeavoring  to  remove  a  carcinoma  or  a  mela- 
notic sarcoma  from  the  most  accessible  region  of  the  brain  if  the  diag- 
nosis of  the  nature  of  the  tumor  was  possible  or  strongly  probable.  En- 
capsulated sarcomata  and  cysts  ^  afford  the  best  prospects  for  relief  by  the 
knife,  but  one  of  the  most  brilliant  results  that  it  has  been  my  good 
fortune  to  witness  in  brain  surgery  followed  the  removal,  by  Parkhill, 
of  a  large  infiltrating  glioma  from  the  parietal  and  Rolandic  regions 
of  the  brain  in  the  person  of  a  physician  conjointly  attended  by  us.  If 
the  growth  is  operable  and  will  not  respond  to  internal  medication,  it 
should  be  removed  early  to  obtain  the  best  possible  results.  Trephining 
for  the  relief  of  headache  and  intracranial  pressure  has  been  resorted  to 
in  a  number  of  instances  with  apparent  benefit.  The  button  of  bone 
should,  if  possible,  be  removed  from  the  part  that  is  nearest  the  seat  of 
the  intense  pain. 

'  Since  writing  the  above  statement  two  of  my  patients,  from  whose  brain  cysts  had 
been  removed,  have  developed  untoward  symptoms  several  months  after  apparent  recovery 
from  the  surgical  operation.  (See  also  Starr's  remarks  on  cysts  of  the  brain,  Med.  Recordy 
Feb.  1,  1896,  p.  147.) 
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EPILEPSY. 

By   FREDERICK  PETERSON,   M.  D. 


Synonyms. — Epilepsia ;  Falling  sickness ;  Fallsucht  (Ger.) ;  Morbus 
sacer,  I'Epilepsie  (Fr.) 

Definition. — Epilepsy  may  be  defined  as  a  chronic  disorder  of  the 
cerebral  cortex,  usually  functional,  sometimes  organic,  characterized  by 
periodical  attacks  of  loss  of  consciousness  with  or  without  convulsions, 
and  occasionally  by  mental  excitement. 

The  view  commonly  entertained  at  present  is  that  an  epileptic  or 
eclamptic  attack  is  a  katabolic  discharge  of  nerve  centres.  The  convul- 
sions of  infancy  and  the  occasional  convulsions  of  adult  life  are  to  be 
looked  upon  as  a  symptom  of  a  great  variety  of  pathological  conditions, 
such  as  morbid  states  of  the  blood  or  vascular  apparatus,  trauma  or 
neoplasms,  giving  rise  to  direct  irritation  of  the  epileptogenetic  centres, 
or  reflex  causes  acting  indirectly.  The  periodical  recurrence  of  such 
seizures  constitutes  epilepsy.  Hence  epilepsy  should  perhaps  not  be  con- 
sidered as  in  itself  a  disease,  but  rather  as  a  symptom,  and  the  more 
closely  we  look  into  the  pathogeny  of  our  cases  of  epilepsy  the  more 
restricted  grows  the  class  which  we  designate  as  idiopathic  or  essential 
epilepsy. 

Idiopathic  is  a  qualification  applied  to  epilepsy  in  which  the  patho- 
logical basis  is  as  yet  unknown,  and  it  still  includes  the  majority  of 
cases,  for,  although  the  syndrome  of  epilepsy  has  been  described  as  a 
disease  from  the  most  ancient  times,  we  are  not  yet  very  near  a  solution 
of  its  real  pathology.  We  have  been  able  to  separate  a  small  group  of 
organic  and  toxsemic  cases,  but  the  essential  or  idiopathic  form  must  be 
still  regarded  as  a  functional  disorder  until  our  untiring  pathologists  of 
the  present  day  shall  discover  for  us  its  true  cause. 

Epilepsy  is  a  very  common  nervous  disease,  and  it  is  estimated  that 
it  affects  1  in  500  persons. 

Etiology. — Heredity  plays  a  very  important  role  in  epilepsy.  In 
an  analysis  of  1450  cases  Gowers  found  a  family  history  of  epilepsy  in 
two  thirds,  of  insanity  in  one  third,  and  of  both  in  one  tenth  of  the  cases. 
There  are  other  neuropathic  conditions  in  the  ancestors  which  may  be 
forerunners  of  epilepsy  in  the  descendants,  such  as  neurasthenia,  hysteria, 
and  even  chorea.  Where  there  is  a  neuropathic  basis  it  would  seem  that 
the  females  are  more  apt  to  suffer  than  the  males.    As  many  as  14  cases 
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of  epilepsy  in  four  generations  of  one  family  have  been  reported.  An 
hereditary  relation  bet^veen  phthisical  or  gouty  diatheses  and  epilepsy, 
though  once  credited,  has  not  been  sustained.  It  is,  however,  different 
with  alcoholism  and  syphilis.  Alcoholic  inebriety  not  only  often  leads 
to  epilepsy  in  the  individual,  but,  aside  from  that,  is  a  frequent  cause 
of  the  disease  in  the  immediate  descendants  of  an  inebriate  parent.  In- 
herited syphilis  is  a  probably  not  infrequent  factor  in  the  etiology  of 
epilepsy.  When  instability  of  nervous  organization  is  prepotent  in  a 
family  consanguineous  marriage  may  give  rise  to  epilepsy  in  the  children, 
as  well  as  to  other  nervous  or  mental  disorders. 

It  is  a  curious  fact  that  while  in  infantile  convulsions  males  are 
more  frequently  affected  than  females,  in  epilepsy  the  reverse  is  the  case, 
afflicted  females  being  slightly  in  excess  of  males. 

As  regards  age  of  onset,  all  authors  agree  that  by  far  the  majority 
of  cases  of  epilepsy  begin  before  the  age  of  twenty  years.  Gowers  states 
that  one  eighth  of  his  cases  began  during  the  first  three  years  of  life, 
and  nearly  one  half  between  the  ages  of  ten  and  twenty  (especially 
around  the  age  of  puberty).  The  number  gradually  decreases  after  the 
age  of  twenty,  though  the  disease  may  manifest  itself  in  old  age  (over 
seventy).  Late  epilepsy,  or  epilepsia  tarda,  is  the  name  given  to  epilepsy 
beginning  after  the  age  of  forty. 

Where  there  is  an  hereditary  convulsive  tendency  in  an  individual 
one  convulsive  seizure  seems  in  a  manner  to  prepare  the  epileptogenetic 
centres  for  a  repetition  of  an  attack,  until  a  true  habit  of  discharge  is 
acquired.  The  first  convulsive  seizure  in  an  epileptic  series  is  generally 
ascribed  to  some  immediately  exciting  cause.  It  is  doubtless  true  that 
the  more  carefully  we  study  the  etiology  of  our  cases  the  more  we  come 
to  separate  the  essential  or  idiopathic  class  from  that  in  which  the  real 
cause  is  discovered.  At  the  same  time,  the  immediate  causes  are  gen- 
erally of  less  importance  than  the  remote  hereditary  predisposition, 
particularly  in  the  idiopathic  class.  An  exciting  cause  will  be  found  in 
perhaps  40  per  cent,  of  the  cases.  The  influence  of  infantile  eclampsia 
in  inducing  epilepsy  is  considerable,  for  of  cases  beginning  in  infancy 
some  three  fourths  are  ascribed  to  ordinary  infantile  convulsions.  These 
infantile  convulsions  are  due  to  rickets  in  30  to  40  per  cent,  of  cases,  to 
febrile  and  toxsemic  causes,  to  anasmia  and  exhaustion,  and  to  reflex 
causes  (chiefly  dentition  and  gastro-intestinal  irritation).  Often  infan- 
tile convulsions  are  the  result  of  meningeal  hemorrhage  also,  occurring 
during  labor,  and  the  epilepsy  developing  from  this  may  exist  in  con- 
junction with  idiocy  or  with  cerebral,  palsy,  with  hemianopsia,  with  a 
mere  vestige  of  one  of  these  organic  conditions,  or  without  a  trace  of  the 
involvement  of  other  than  epileptogenetic  centres. 

Mental  stress  of  one  kind  or  another  is  a  common  exciting  cause  of 
epilepsy,  and  among  such  stresses  figure  largely  excitement,  anxiety, 
and  fright.  The  latter  is  a  particularly  frequent  cause  in  children  and 
adolescents  ;  which  is  not  to  be  wondered  at  when  we  consider  the  nuirked 
effects  of  alarm  on  the  nerve  centres  of  the  young. 

Blows  or  falls  upon  the  liead  are  productive  of  epilepsy  in  two  ways  : 
firstly,  by  the  mere  effect  of  concussion  in  disarranging  the  delicate  nerve 
centres  in  those  predisposed  to  the  disease ;  and,  secondly,  by  direct  organic 
lesion  of  the  cerebral  cortex  (depressed  fracture  of  the  skull,  neoplasms, 
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compression,  and  laceration  of  cortical  tissue).  In  this  connection,  too, 
it  is  well  to  bear  in  mind  that  organic  injury  to  any  part  of  the  cerebral 
cortex  may  induce  epilepsy.  It  need  not  necessarily  be  of  the  Rolandic 
area,  for  lesions  of  the  anterior  or  posterior  parts  of  the  brain  may 
excite  epileptic  convidsions  by  the  irradiation  of  discharge  from  such 
parts  to  the  motor  areas.  Circumscribed  injuries  to  the  Kolandic  area 
are  apt  to  cause  (but  do  not  necessarily  do  so)  local  epilepsy  or  convul- 
sions beginning  locally. 

Acute  diseases  give  rise  to  epilepsy  often  by  actual  organic  lesion 
(thrombosis  or  embolism),  but  more  often  probably  by  the  irritation  of 
some  toxin  in  the  blood.  Among  these  acute  diseases  may  be  mentioned 
scarlet  fever  especially,  and  measles,  typhoid  fever,  and  cerebro-spinal 
meningitis.  Aside  from  the  toxin  of  acute  disease,  we  have  also  among 
direct  exciting  factors  in  epilepsy  the  effects  of  the  long-continued  action 
of  such  poisons  as  alcohol,  lead,  antipyrine,  and  cocaine.  Putrefactive 
or  fermentative  products  in  the  gastro-intestinal  tract,  giving  rise  to 
auto-intoxication,  doubtless  induce  epilepsy  at  times. 

The  rare  cases  of  epilepsy  due  to  diabetes  (epilepsia  acetonica)  and 
renal  disease  (often  without  acute  ursemic  symptoms)  deserve  mention 
here.  Inherited  syphilis  has  already  been  mentioned  as  a  cause ; 
acquired  syphilis  is  rarely  a  factor  except  by  organic  lesion  (gumma  or 
meningitis). 

Sunstroke  is  sometimes  given  as  an  exciting  cause,  as  are  also  mastur- 
bation, sexual  excesses,  and  menstrual  disturbances ;  but  their  influence 
as  factors  is  open  to  discussion.  Uterine  and  ovarian  diseases  are 
extremely  doubtful  exciting  causes  of  epilepsy. 

The  so-called  reflex  epilepsies  must  be  rare,  for  in  over  1200  cases  I 
recall  but  few  which  could  be  thus  truly  designated.  In  infants  and 
children  reflex  eclampsia  is  of  course  a  phenomenon  of  common  observa- 
tion, and  such  eclampsia  may  be  a  forerunner  of  true  epilepsy.  I  have 
no  doubt  that  there  are,  however,  cases  of  this  disease  in  which  the  excit- 
ing cause  is  of  a  reflex  nature,  due  perhaps  to  intestinal  worms,  to  old 
cicatrices,  to  genital  disorders,  to  naso-pharyngeal  affections,  and  to  eye 
or  ear  troubles,  for  most  authors  mention  these  as  possible  factors. 

There  are  causes  which  at  times  serve  to  induce  individual  seizures 
in  a  person  afflicted  with  epilepsy,  and  among  such  are  digestive  dis- 
turbances due  to  overeating  or  the  eating  of  improper  food  ;  emotional 
excitement ;  staying  in  an  ill -ventilated  and  crowded  room  ;  sudden 
interruption  of  some  course  of  treatment  (bromides) ;  and  disturbances 
of  the  general  health  of  the  patient. 

Pathogenesis. — I  have  already  referred  to  the  fact  that  epilepsy  is 
probably  a  katabolic  discharge  of  nerve-cells  in  the  cortex  of  the  brain. 
Jackson  has  taught  that  there  are  three  levels  from  which  such  discharges 
may  occur — from  the  cells  of  the  ponto-bulbar  region  ;  from  the  Rolandic 
area ;  and  from  a  level  (purely  speculative  on  his  part)  which  he  believes 
to  exist  in  the  frontal  lobes,  and  to  be  the  supreme  controlling  centre  of 
sensory-motor  functions.  Whatever  may  be  the  merits  of  this  author's 
interesting  and  suggestive  theory,  I  feel  that  from  the  practical  point  of 
view  we  must  consider  epileptic  convulsions  as  having  their  seat  of  origin 
in  the  cortex.  The  primary  seat  of  the  discharge  which  ultimately 
affects  the  motor  areas  may  be  an  irritation  in  any  part  of  the  cortex, 
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whence  it  may  extend  by  irradiation  to  the  Rolandic  areas.  In  psychic 
epilepsy  probably  it  is  the  frontal  cortex  which  is  implicated.  In  cases 
of  convulsive  seizures,  preceded  by  aurse  of  various  kinds,  doubtless  the 
original  site  of  the  discharge  is  in  the  cortical  centres  for  the  functions 
represented  in  the  particular  premonitions  in  each  case.  Some  authors 
are  inclined  to  believe  in  a  convulsive  centre  in  the  floor  of  the  fourth 
ventricle.  Jackson  considers  laryngismus  stridulus  a  convulsive  dis- 
charge from  the  ponto-bulbar  region,  as  also  the  respiratory  fits  induced 
in  animals  by  asphyxia,  the  attacks  produced  by  convulsant  poisons 
(urea,  camphor,  curare,  absinthe,  nitrous  oxide,  and  the  like),  and  such 

Fig.  59. 
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Schematic  representation  of  the  two  convulsive  centres,  one  cortical,  the  other  ponto-bulbar, 
which  may  be  acted  upon  by  direct  lesions  or  by  toxic  blood  states  ;  or  occasionally  by  reflex 
irritations  conveyed  along  sensory  fibres  from  distant  parts  of  the  body. 


as  result  from  injuries  to  the  sciatic  nerve  and  spinal  cord  in  guinea-pigs. 
The  following  diagram  (Fig.  59),  from  my  article  on  "  Infantile  Convul- 
sions "  in  the  American  Text-book  of  Diseases  of  Children  (p.  742),  illus- 
trates the  two  convulsive  centres — the  ponto-bulbar  and  the  cortical — 
together  with  their  relations  and  connections,  and  shows  how  direct 
lesions  may  affect  them,  how  reflex  stimuli  may  be  conveyed  to  thera^ 
and  how  they  may  be  irritated  by  vascular  or  blood  states. 

Assuming  that  the  cortex  contains  the  cpileptogenetic  centres,  the 
cause  of  the  irritation  inducing  the  attack  in  tlic  majority  of  cases  still 
remains  to  be  discovered.     Pathologists  are  making  progress  on  many 
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lines  of  investigation,  and  already  the  term  idiopathic  or  essential  epi- 
lepsy is  growing  more  and  more  restricted  in  application.  There  are 
auto-toxsemic  and  toxic  conditions ;  reflex  states ;  organic  disease  or 
injury;  minute  vestiges  of  old  organic  lesions  (meningeal  hemorrhage, 
etc.).  But,  leaving  out  cases  of  this  kind,  where  we  may  discover  or 
approximate  to  the  true  source  of  irritation,  there  is  still  a  vast  number 
of  cases  in  which  the  real  pathogeny  remains  to  be  ascertained.  Marie 
has  lately  hinted  that  epilepsy  may  often  be  of  infectious  origin.  Vaso- 
motor spasm  and  consequent  cerebral  anaemia  have  been  adduced,  with- 
out, however,  any  very  adequate  basis,  as  a  primary  cause  of  idiopathic 
epilepsy.  The  theory  of  imperfect  nutrition  of  the  nerve  cells,  and 
over-action  and  discharge  as  an  effect  of  this,  is  one  that  appeals  strongly 
to  the  reason,  and  perhaps  study  along  this  line  may  be  productive  of 
valuable  results  in  the  near  future. 

Pathological  Anatomy. — In  many  cases  of  general  and  local 
epilepsy,  even  in  some  cases  supposed  to  be  idiopathic  epilepsy,  real 
organic  lesions  have  been  found.  Among  these  are  tumors  implicating 
the  cortex,  depressed  fractures,  wounds,  circumscribed  syphilitic  pachy- 
meningitis, localized  tubercular  meningitis,  old  atrophies,  scleroses,  and 
cysts  (in  infantile  hemiplegic  epilepsy),  and  the  like.  But  the  morbid 
anatomy  of  genuine  idiopathic  epilepsy  is  still  an  unknown  territory. 
To  the  naked  eye  the  brain  in  a  case  of  this  kind  has  every  appearance 
of  being  normal,  and  even  microscopic  investigation  has  as  yet  revealed 
nothing  very  definite.  One  of  the  best  of  the  older  pathologists  (Mey- 
nert)  attached  importance  to  sclerosis  of  the  cornua  ammonis,  but  this 
seems  to  exist  in  not  more  than  6  per  cent,  of  the  cases.  More  recently, 
further  studies  in  this  direction  have  been  made.  Fere  has  reported 
sclerotic  conditions  in  parts  of  the  cortex  and  in  the  olivary  bodies 
analogous  to  that  of  the  cornua  ammonis.  Chaslin  in  an  interesting  study 
describes  in  epileptic  brains  a  condition  of  diffuse  neurogliar  sclerosis,  a 
gliosis.  Marie,  Fdre,  and  Chaslin  look  upon  such  gliosis  as  having 
great  pathological  importance  in  epilepsy,  and  believe  that  the  sclerosis 
has  its  origin  in  some  focal  lesion.  Bleuler,  in  order  to  test  the  results 
of  Chaslin's  studies,  examined  the  brains  of  26  chronic  epileptics.  All 
were  more  or  less  demented.  He  found  over  the  whole  cortex  the  neur- 
ogliar proliferation  described  by  Chaslin,  but  none  in  the  olivary  bodies. 
But  a  nearly  similar  condition  was  present  in  the  brains  of  5  idiots,  3 
paretics,  3  paranoiacs,  and  3  senile  dements  examined  by  this  author. 
We  may  reasonably,  therefore,  exclude  diffuse  gliosis  as  a  cause  of 
epilepsy.  Such  changes  are  probably  secondary  in  nature,  and  cannot 
be  regarded  as  anything  more  than  new  and  helpful  pathways  made  into 
an  unknown  region. 

From  the  point  of  view  of  epilepsy  as  a  nutritional  disorder  of  the 
cell  protoplasm  it  would  seem  that  the  best  results  will  be  obtained  from 
studies  of  the  conditions  of  the  ganglion  cells  in  the  cortex ;  and  this 
should  be  done  as  speedily  as  possible  after  autopsy.  Some  very  instruc- 
tive work  in  this  direction  has  been  carried  on  by  Bevan  Lewis,  who 
finds  changes  in  the  small,  irregularly-shaped  nerve  cells  in  the  second 
layer  of  the  cortex.  A  degenerative  change  affects  first  the  nucleus  and 
afterward  the  cell  protoplasm.  The  centre  of  the  nucleus  is  occupied 
by  a  bright,  highly-refractile  globule  of  fat,  which  increases  in  size 
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until  it  fills  the  nucleus,  or  the  nucleus  may  be  filled  with  two  or  three 
such  globules.  The  whole  cell  ultimately  becomes  vacuolated,  and  may 
break  down  and  disappear,  as  seems  to  l3e  indicated  by  the  paucityof 
elements  in  this  second  layer  as  compared  with  the  same  region  in 
healthy  brains.  Somewhat  analogous  degenerations  are  observed  in 
other  layers  at  times,  but  not  nearly  to  the  same  extent  as  in  the  second. 
Van  Gieson  has  followed  Bevan  Lewis  in  this  species  of  investigation 
by  selecting  for  study  fresh  cortical  tissue  from  two  patients  t3f  Starr's 
who  were  trephined  by  McBurney.  One  was  a  case  in  which  there  was 
traumatic  epilepsy  of  four  years'  standing,  and  a  splinter  of  bone  was 
removed  from  the  brain.  There  was  a  plate  of  connective  tissue  pro- 
jecting into  the  depressed  part  of  the  brain.  The  brain  tissue  seemed 
softened  about  it,  and  a  portion  of  the  softened  area  was  cut  out.  In 
the  ganglion  cells  degenerative  changes  were  found  in  the  protoplasm, 
which  in  some  led  to  the  entire  disappearance  of  the  cell  body.  The 
early  stages  of  degeneration  were  marked  by  the  appearance  of  hollow- 
looking  vesicles  in  the  cell  body.  In  a  later  stage  these  vesicles  coalesce, 
reduce  the  cells  in  volume,  deform  their  contours,  and  cause  the  loss  of 
their  processes.  There  was  a  hyperplasia  of  neurogliar  tissue,  and  in 
the  vicinity  of  the  small  pyramids  were  clusters  of  young  neuroglia  cells. 
In  the  second  case,  likewise  carefully  studied  by  Van  Gieson,  there  was 
a  cortical  cyst  beneath  a  depressed  fracture  of  the  skull  of  some  ten 
years'  standing,  giving  rise  to  a  hemiplegia  and  epilepsy.  An  analogous 
condition  of  things  was  found  in  both  cases. 

The  work  of  Van  Gieson  differs  from  that  of  the  other  authorities 
just  mentioned  in  that  his  cases  were  instances  of  marked  organic  dis- 
ease from  injury  to  the  brain,  and  the  degenerations  found  were  doubt- 
less due  to  the  eifects  of  the  trauma  upon  the  tissues  in  the  immediate 
neighborhood,  such  as  vascular  disturbance,  softening,  and  the  like. 
Similar  cell  and  neurogliar  changes  may  possibly  underlie  many  cases  of 
idiopathic  epilepsy,  but  it  is  more  likely  that  the  molecular  cell  changes 
are  less  gross  than  this  in  the  majority  of  cases  of  essential  epilepsy. 
At  any  rate,  the  fresh  method  of  study  of  brain  sections  and  investiga- 
tions from  the  standpoint  of  physiological  chemistry  are  doubtless  the 
avenues  which  we  must  follow  to  gain  access  to  the  mysterious  domain 
of  the  true  pathology  of  epilepsy. 

Symptoms. — The  chief  symptoms  of  epilepsy  centre  about  the  seizure, 
and  the  intervals  between  attacks  often  offer  no  indications  of  great 
moment  to  aid  in  the  recognition  of  the  disorder.  We  shall  attempt  a 
sort  of  classification  of  the  symptoms  for  purposes  of  better  study  into  the 
following  groups :  viz.  pre-epileptic  or  premonitory  symptoms ;  symp- 
toms during  the  seizure ;  post-epileptic  symptoms ;  intcrparoxysmal 
symptoms.  Many  cases  will  be  observed  that  present  no  pi-emoni- 
tory  symptoms,  the  patients  falling  into  their  attacks  as  if  struck  by 
lightning.  But  in  a  majority  of  the  cases  there  is  some  subjective  warn- 
ing of  the  approaching  seizure,  mental  or  physical  in  its  nature,  and  to 
this  premonition  the  name  aura  has  been  given. 

Aune. — The  aurce  are  exceedingly  diverse  in  character.  They  may 
be  of  an  intellectual  nature,  may  arise  in  the  domains  of  the  special 
senses,  of  common  sensibility,  or  of  visceral  sensibility,  or  they  may  be 
cephalic,  motor,  or  vasomotor.     The  duration  of  the  precursory  symp- 
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toms  is  variable.  Usually  lasting  but  a  few  moments  or  minutes,  there 
are  sometimes  premonitions  for  hours  or  days.  It  is  rare  for  any  but 
the  psychic  aurse  to  be  of  any  long  duration. 

The  intellectual  aura  varies  greatly  in  its  manifestations.  It  may 
consist  merely  of  a  feeling  of  unusal  quiet,  of  absent-mindedness,  or  the 
patient  may  become  bewildered,  anxious,  restless,  and  irritable.  Instinc- 
tive desires  may  be  the  form  of  premonition,  such  as  unnatural  hunger 
or  a  strong  tendency  to  run.  The  psychic  aura  may  take  the  form  of  a 
dreamy  state,  an  emotion  of  fear,  a  particular  idea,  a  series  of  rapid 
reminiscences,  or  a  sense  of  things  being  strange  or  wrong.  Sometimes, 
though  rarely,  it  amounts  to  a  veritable  insanity,  the  so-called  pre- 
epileptic insanity. 

The  special-sense  aurce  are  particularly  interesting.  Visual  aurse  are 
more  common  than  auditory,  while  olfactory  and  gustatory  aurae  are 
only  exceptionally  met  with.  As  regards  the  first  named,  the  premoni- 
tions are  usually  of  the  nature  of  flashes  of  light  or  color  or  sudden 
blindness.  Color  spectra  may  be  particolored  or  consist  of  one  partic- 
ular color,  commonly  blue  or  red.  There  are  sometimes  visual  halluci- 
nations, elaborate  or  simple,  pleasant  or  disagreeable,  such  as  a  scene,  an 
animal,  a  face,  or  a  figure.  The  objects  seen  are  generally  stationary, 
though  sometimes  mobile,  and  appear  to  approach  or  recede.  I  have 
called  attention  elsewhere^  to  the  fact  that  the  loss  of  sight  may  be  hemi- 
opic,  and  that  there  may  be  hemiachromatopia  or  homonymous  hemi- 
opic  hallucinations. 

In  an  analogous  manner  the  auditory  apparatus  may  be  the  seat  of 
the  premonition,  and  this,  too,  may  be  simple  or  elaborate,  disagreeable 
or  pleasing.  Loss  of  hearing  is  not  frequent.  The  auditory  aura  is 
usually  a  simple  sound,  a  roaring,  crashing,  hissing,  or  whistling. 
Sometimes  there  is  a  sound  of  talking  or  delightful  music  or  a  tumult 
of  noises. 

Olfactory  premonitions,  when  they  occur,  consist,  as  a  rule,  of  dis- 
agreeable odors. 

Gustatory  sensations  are  the  rarest  of  special-sense  aurae.  They 
implicate  some  one  of  the  four  primary  sensations  of  taste — salt,  bitter, 
sour,  or  sweet — usually  one  of  the  first  three. 

The  aur(x  of  common  sensibility  usually  consist  of  various  par^sthe- 
sise,  such  as  numbness,  tickling,  tingling  in  an  extremity,  with  a  tend- 
ency to  movement  along  the  sensory  pathway  toward  the  head.  While 
the  sensation  is  generally  of  this  simple  nature,  it  may  be  painful  or 
burning  in  character  or  a  sensation  of  movement  in  the  part  (without 
actual  motion).  It  may  begin  in  the  thumb,  fingers,  palm,  wrist,  or  leg, 
and,  while  commonly  centripetal  in  its  progress,  it  may  pass  either  up 
or  down  a  limb,  from  one  limb  to  another  (m  the  same  side,  or  across  the 
trunk  to  the  opposite  extremities. 

The  aurce  of  visceral  sensibility  are  not  uncommon.  Indeed,  one  of 
the  most  frequent  premonitions  is  the  so-called  "  epigastric  "  aura.  It 
varies  from  an  obscure  sense  of  discomfort  to  severe  pain.  It  may  be- 
gin lower  down  in  the  abdomen,  in  the  middle,  or  to  the  left  or  right, 
and  often  progresses  upward  toward  the  head.     Reaching  the  throat,  it 

^  "Homonymous  Hemiopic  Hallucinations,"  N.  Y.  Med.  Journ.,  Aug.  30,  1890,  and 
Jan.  31,  1891. 
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induces  a  choking  sensation  analogous  to  the  hysterical  globus  and  to 
the  oesophageal  constriction  often  complained  of  by  melancholiacs.  Some- 
times the  aura  consists  of  this  choking  sensation  only.  The  epigastric 
aura  may  be  associated  with  a  feeling  of  nausea.  Occasionally  the  seat 
of  the  premonition  is  in  the  prsecordial  region,  and  may  be  painful  or 
consist  of  palpitation. 

Cephalic  aurce  consist  of  yertigo,  more  or  less  headache,  a  sensation 
of  weight  or  pressure  or  of  a  feeliug  of  sleepiness.  Sensations  of  giddi- 
ness are  among  the  commonest  premonitions. 

Jlotor  aurce  may  present  themselyes  as  simple  t\vitchings  in  the  ex- 
tremities, trunk,  neck,  or  face,  as  general  tremor,  or  as  palpitation,  spasm 
of  the  glottis,  strabismus,  or  retching.  Sometimes  the  twitching  in  an 
extremity  is  the  real  beginning  of  the  general  spasm,  as  in  the  case  of 
local  epilej)sy,  when  it  is  well  called  a  "signal"  symptom.  Loss  of 
power  in  the  extremities,  a  veritable  paresis  or  paralysis,  occurs  as  a 
warning,  but  is  rare.  The  execution  of  elaborate  moyements,  such  as 
running,  turning  round,  jumping,  or  tossing  the  arms,  belongs  to  the 
category  of  motor  premonitions. 

Under  the  head  of  vasomotor  aurce  are  comprised  such  symptoms  as 
general  chilliness,  general  sensation  of  heat,  jjallor,  and  coldness,  or  con- 
gestion and  sweating  of  the  extremities. 

While  the  aboye  constitute,  in  the  main,  all  of  the  warnings,  it  is  to 
be  remembered  that  there  are  greater  or  less  degrees  in  their  manifesta- 
tions, and  that  combinations  of  various  aurse  are  met  with  in  endless 
variety.  They  are  as  various  as  the  functions  represented  in  the  cortex 
of  the  brain,  for,  while  not  perhaps  actually  demonstrated,  it  is  more 
than  probable  that  all  of  these  aurse  are  central  in  origin  and  indicate 
the  seat  of  the  beginning  of  the  katabolic  discharge  in  the  cortex. 

TJie  Paroxysms.  — The  symptoms  manifested  during  the  jxiroxysm  itself 
vary  much.  Attacks  are  commonly  divided  into  two  great  classes — the 
severe  (grand  or  haut  mat,  or  epilepsia  gravior)  and  light  {p)etit  mal, 
epilepsia  mitior). 

Severe  or  major  attacks  often  begin  with  an  initial  wild  cry  (the 
epileptic  cry)  immediately  before  or  coincident  with  loss  of  conscious- 
ness. The  patient  falls  with  his  whole  voluntary  muscular  system  in  a 
condition  of  tonic  rigidity.  The  posture  of  the  head  and  limbs  varies  at 
this  stage.  The  head  may  be  drawn  backward,  but  is  usually  rotated 
to  one  side.  The  arms  may  be  thrown  above  the  head,  but  are  com- 
monly abducted  at  the  side,  with  the  elbows,  wrists,  and  metacarpo- 
phalangeal joints  flexed,  the  thumbs  drawn  into  the  palms,  and  the 
finger-joints  extended.  The  legs  are  extended.  Sometimes  the  arms 
are  extended,  all  the  fingers  flexed  (hands  elevated),  and  the  hips  and 
knees  flexed.  The  spine  is  curved  backward.  Tlie  tonic  spasm  affects 
the  respiratory  muscles,  and  the  face  becomes  cyanotic.  The  jaw  is 
strongly  locked.  Sometimes  the  tonic  spasm  is  so  strong  as  to  dislocate 
the  shoulder.  I  have  known  of  a  case  of  dislocated  shoulder  occurring 
inexplicably  on  one  or  two  occasions  at  night,  wliicli  was  finally  recog- 
nized as  nocturnal  epilepsy.  Lately  a  patient  has  been  under  my  obser- 
vation in  whom  dislocation  of  the  jaw  accompanies  every  paroxysm. 

In  a  few  moments  twitching  l)egins  in  tlie  muscles  of  the  eyes,  face, 
tongue,  jaws,  neck,  and  extremities.     The  head  is  beaten  against  the 
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floor,  the  eyes  roll  upward  and  to  one  side,  the  facial  muscles  twitch,  the 
jaw  opens  and  shuts  rapidly,  often  catching  the  protruding  tongue  be- 
tween the  teeth,  and  the  limbs  are  affected  with  clonic  spasm  of  coarse 
or  fine  character.  As  a  rule,  the  clonic  spasm  is  not  equal  on  the  two 
sides,  the  movements  being  stronger  on  one  than  the  other.  Sometimes 
the  paroxysm  consists  simply  of  the  unconsciousness,  falling,  and  a 
tonic  spasm  of  short  duration.  When  the  tongue  is  bitten  a  bloody 
froth  is  apt  to  appear  at  the  mouth.  The  pupils  are  widely  dilated  dur- 
ing an  attack,  and  do  not  react  to  light.  The  corneal  and  skin  reflexes 
are  lost.  The  pulse  is  quickened  slightly,  but  the  heart's  action  is 
always  regular.  Respiration  is  hurried.  The  temperature  does  not 
change  except  in  loug-continued  convulsions  or  status  epilepticus,  and 
then  the  increase  is  usually  not  great,  except  in  the  latter  state,  when  it 
may  rise  to  105°  or  even  107°  F.  Involuntary  passage  of  urine  and  occa- 
sionally of  fseces  is  not  uncommon.  The  surface  of  the  body  often  be- 
comes covered  with  sweat  during  the  seizure.  All  of  these  symptoms 
then  gradually  abate,  and  consciousness  either  returns  very  shortly  or, 
as  is  generally  the  case,  the  exhausted  patient  sinks  into  a  natural  and 
deep  sleep,  lasting  from  a  few  minutes  to  an  hour  or  more.  Such,  in 
brief,  is  the  attack  of  grand  mal. 

Petit  mal,  or  minor  ej^ilepsy,  manifests  itself  in  various  degrees  and 
ways.  Often  it  is  so  slight  that  it  is  unrecognized  by  the  patient  or  his 
friends.  In  other  cases  it  is  described  as  merely  spells  of  fainting  or 
giddiness.  It  is,  in  reality,  an  abortive  or  rudimentary  form  of  epilepsy. 
In  its  lightest  form  the  attack  is  a  vertigo  lasting  but  a  moment  and 
without  apparent  loss  of  consciousness.  A  less  mild  degree  is  one  in 
which  there  is  a  momentary  loss  of  consciousness,  but  without  other 
noticeable  symptoms.  In  such  cases  the  patient  suddenly  fixes  his  eyes 
in  a  staring  manner,  and  may  for  a  moment  pause  in  anything  he  is 
doing  or  saying,  resuming  it  immediately  afterward,  or  he  may  continue 
during  the  brief  interval  in  an  automatic  manner  whatever  he  may  have 
been  doing.  Sometimes  the  head  drops  a  moment  and  the  eyelids 
quiver.  The  French  term  this  absence.  There  are  cases  in  which  the 
automatic,  or  subconscious,  state  persists  for  an  indefinite  period,  in 
which  elaborate  intentions  are  carried  out,  such  as  journeys,  transaction 
of  business,  etc. ;  and  this  constitutes  what  is  known  as  ambulatory 
automatism,  epilepsia  larvata,  masked  epilepsy.  In  other  cases,  a  de- 
gree more  severe,  in  addition  to  the  loss  of  consciousness  there  may  be 
twitchings  of  the  arms,  legs,  or  head,  slight  spasm  in  the  limb  or  limbs, 
general  tremor,  choking  in  the  throat,  an  epileptic  cry,  or  a  sudden  fall 
to  the  floor,  which  is  immediately  recovered  from.  In  still  others  the 
arms  may  be  thrown  up  in  a  peculiar  manner,  or  the  hands  rubbed  to- 
gether, or  the  patient  walks  or  runs  forward  or  backward  (epilepsia  pro- 
cursiva),  or  turns  around  rapidly,  or  walks  in  a  circle,  or  begins  to 
undress  himself.  It  is  not  uncommon  for  quite  complex  and  elaborate 
movements  to  be  executed,  some  of  them  seemingly  purposive,  such  as 
pocketing  an  object  at  hand  or  making  an  attack  upon  any  one  near  by. 
As  an  instance,  one  patient  of  mine,  whose  attack  an  injudicious  friend 
attempted  to  arrest  by  squeezing  his  Avrist,  unconsciously  took  the  friend 
by  the  collar  and  unceremoniously  kicked  him  out  of  the  house.  Such 
cases  as  these  just  mentioned  are  not  infrequently  brought  before  the 
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courts  on  criminal  charges  of  one  kind  or  another — stealing,  violence^ 
or  even  murder.  Involuntary  evacuation  of  urine  or  sudden  pallor  may 
accompany  minor  attacks.  Aurse  analogous  to  those  of  the  severe  type 
may  be  present  in  epilepsia  mitior.  Hysterical  phenomena  are  some- 
times superimposed  upon  true  epilepsy,  and  are  especially  likely  to  be 
added  to  the  minor  attacks,  giving  rise  to  the  condition  known  as 
hystero-epUepsy.  Hysterical  convulsions  should  therefore  always  be 
carefully  investigated  for  the  presence  of  actual  epilepsy. 

Epileptic  seizures,  whether  minor  or  major  in  character,  are  some- 
times replaced  by  states  of  mental  excitement  or  depression,  and  they 
are  then  designated  as  psychic  epilepsy  or  psychical  "  equivalents "  of 
epilepsy.  In  such  conditions,  which  may  be  momentary  or  endure  for 
an  hour  or  more,  great  violence,  or  even  homicidal  tendencies,  may  be 
manifested.  In  very  rare  instances  the  form  of  sleep  known  as  narco- 
lepsy may  take  the  place  of  a  paroxysm. 

The  post-epileptic  symptoms  also  present  much  variety.  The  attack 
may  pass  off  without  sequelae  of  any  kind.  Generally  there  is  a  tend- 
ency to  sleep,  especially  after  the  major  form.  Sometimes  headache, 
more  or  less  severe,  supervenes.  Immediately  after  a  severe  paroxysm 
the  reflexes  may  be  absent  or  diminished,  but  very  soon  there  is  a  hyper- 
excitability,  so  that  the  knee  jerks  and  wrist  jerks  are  exaggerated,  and 
ankle  clonus  even  appears.  There  may  be  a  transient  loss  of  power  in 
one  or  more  limbs  after  an  attack  (hemiplegia  or  hemiparesis),  or  parss- 
thesise  in  the  limbs  or  even  temporary  aphasia  or  hemianopia.  Occa- 
sionally there  is  concentric  limitation  of  the  visual  field.  Hysterical 
and  automatic  phenomena  may  succeed  any  kind  of  a  fit,  though  more 
common  after  the  lighter  variety.  Vomiting  sometimes  takes  place 
after  an  attack.  Great  hunger  is  not  infrequently  observed.  In  a  con- 
siderable proportion  of  cases  there  is  a  tendency  to  turn  over  upon  the 
face  after  a  seizure,  and  this  is  a  not  uncommon  cause  of  death,  from  the 
asphyxia  that  ensues  while  the  patient  is  still  in  a  deep  sleep.  Attacks 
of  insanity,  excited  or  depressed  in  character,  or  trance  states,  may 
follow  epileptic  seizures. 

The  interparoxysmal  symptoms  are  few  and  not  particularly  distinc- 
tive. This  fact  renders  diagnosis  during  the  intervals  between  attacks 
difficult,  and  indeed  generally  impossible,  unless  we  depend  altogether 
upon  the  history  as  given  us  by  the  patient  or  his  friends.  The  epilep- 
tic interval  therefore  demands  much  further  study  than  it  has  had. 
Usually  there  are  presented  indications  of  uncertain  character  only^ 
such  as  the  mental  hebetude  of  chronic  and  severe  cases,  evidences  of  a 
bitten  tongue,  or  the  marks  of  former  treatment  (bromide  eruption, 
belladonna  pupils,  etc.).  The  general  health  of  the  patient  may  be  per- 
fect in  every  respect,  and  in  the  majority  the  mental  condition  is  normal 
during  the  interval  (unless  deterioration  has  been  brought  about  by  the 
overuse  of  drugs  and  by  neglect  of  education  and  occupation).  AVhile  a 
manifest  or  latent  inequality  of  the  pupils  (anisocoria)  may  be  observed 
in  niany  cases,  it  is  doubtful  if  it  is  particularly  more  frequent  in 
epilepsy  than  in  other  cerebral  disorders,  or,  for  that  matter,  in  health. 
A  certain  amount  of  gastro-intestinal  disturbance  is  present  in  some 
cases.  Ecchymoses  in  the  coujunctivse  and  skin  of  the  face  and  neck 
have  some  significance,  especially  if  not  explicable  in  any  other  way. 
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But  these,  with  soreness  of  the  limbs  and  headache,  are  symptoms 
present  only  immediately  after  attacks.  Epileptics  are  apt  to  have  thick 
lips  and  bad  teeth,  and  the  majority  of  them  certainly  are  brunettes. 
We  will  not  uncommonly  find  among  them  anatomical  and  physiological 
stigmata  of  degeneration. 

The  frequency  and  time  of  attacks  present  much  variation.  There 
are  cases  that  have  but  a  few  seizures  in  the  whole  course  of  their  lives, 
while  others,  again,  suffer  from  them  once  a  month,  once  or  twice  a 
week,  or  many  times  a  day,  without  any  particular  regularity.  Some- 
times a  series  of  attacks  in  one  day  or  in  a  week  may  be  followed  by  an 
interval  of  weeks  or  months  of  freedom.  Where  major  seizures  follow 
each  other  so  rapidly  as  to  show  no  very  great  interval  it  is  termed  the 
status  epilepticus.  Death  not  infrequently  occurs  in  this  condition.  The 
petit-mal  attacks  are  apt  to  be  very  frequent,  often  taking  place  every 
few  minutes.  Occasionally  in  women  one  meets  with  cases  where  the 
paroxysm  or  series  of  paroxysms  takes  place  with  considerable  regularity 
about  the  period  of  menstruation.  As  a  rule,  epileptic  seizures  may 
occur  at  any  hour  of  the  day  or  night,  but  sometimes  they  are  distinc- 
tively diurnal  or  nocturnal. 

Course  and  Termination  of  Epilepsy. — The  disease  is  chronic, 
and  when  once  the  habit  of  epileptic  discharges  is  established,  the  tend- 
ency is  rather  to  an  increase  in  frequency  of  seizures  than  to  diminu- 
tion or  cessation.  This  is  more  true  of  the  disorder  when  it  begins  in 
early  life  than  of  epilepsia  tarda.  When  the  onset  is  before  the  period 
of  puberty  there  is  apt  to  be  an  increase  at  this  physiological  epoch. 
Insanity  develops  in  about  10  per  cent,  of  all  cases,  and  a  certain 
amount  of  mental  deterioration  (usually  induced  by  the  too  free  use  of 
injurious  drugs  and  by  the  absolute  neglect  of  mental  training,  occupa- 
tion, amusement,  education)  takes  place  in  a  somewhat  larger  percent- 
age. The  majority  of  cases,  properly  treated  and  properly  cared  for, 
present  no  particular  alteration  in  the  mental  faculties,  and  epilepsy 
may  be  coincident  with  the  highest  mental  development,  even  genius. 
In  such  as  exhibit  signs  of  mental  deterioration  outside  of  insanity 
proper  we  observe  chiefly  a  greater  or  less  degree  of  enfeeblement  of  the 
faculties  of  attention  and  memory  and  an  irritability  of  disposition. 
The  tendency  to  mental  change  is  greatest  where  epilepsy  begins  in 
infancy  or  childhood,  and  is  usually,  though  not  always,  directly  pro- 
portional to  the  frequency  of  attacks. 

As  a  rule,  patients  developing  epilepsy  continue  to  have  the  seizures 
during  the  remainder  of  their  lives,  though  a  small  percentage  is  cura- 
ble, and  in  some  rare  instances  there  is  spontaneous  and  inexplicable 
arrest  of  the  disease. 

The  occurrence  of  paroxysms  is  sometimes,  but  not  always,  prevented 
for  a  time  by  intercurrent  acute  diseases,  and  rarely  by  pregnancy ;  and 
they  are  not  infrequently  interrupted  for  considerable  periods  by  start- 
ling emotion  (fright),  by  accidents,  by  surgical  operations  of  one  kind 
or  another,  and  by  sudden  changes  of  treatment. 

The  disorder  itself  does  not  ordinarily  cause  death,  although  it  may 
occasionally  do  so  by  the  production  of  cerebral  or  meningeal  hemor- 
rhage, by  exhaustion  in  the  status  epilepticus,  or  by  suffocation  or  other 
accident  during  a  paroxysm.     Patients  usually  die  from  intercurrent 
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affections.      The   average    length  of   life    is,    however,    shortened   hj 
epilepsy. 

Epileptic  Insanity. — There  is  a  tendency  on  the  part  of  many  phy- 
sicians, especially  such  as  are  brought  into  contact  with  epilepsy  in 
asylums  for  the  insane,  to  class  all  epileptics  among  the  insane.  It  ia 
true  that  epilepsy  is  frequently  associated  with  insanity,  and  that  the 
proportion  of  insane  patients  afflicted  with  epilepsy  in  asylums  is  some- 
where about  9  or  10  per  cent.  But  it  is  equally  true  that  in  any  popu- 
lation it  is  found  necessary  to  commit  but  10  per  cent,  of  all  epileptics 
in  a  community  to  asylums,  and  even  this  has  been  excessive,  for  the 
reason  that  a  considerable  proportion  of  sane  epileptics  have  been  com- 
mitted to  institutions  for  the  insane  because  no  other  form  of  hospital 
receives  such  cases.  The  vast  majority  of  epileptics,  under  favorable 
conditions,  are  not,  and  do  not  become,  insane.  But,  taking  the  small  per- 
centage of  cases  of  epilepsy  associated  with  insanity,  not  all  of  these  ewe 
their  mental  aberration  to  the  epilepsy.  It  must  not  be  forgotten  that 
the  same  hereditary  instability  of  the  nervous  system  underlying  the 
epilepsy  is  coincidentally  effective  in  producing  the  insanity.  This  is 
true  of  no  inconsiderable  proportion  of  cases. 

There  are  examples,  too,  in  which  epilepsy  is  caused  by  insanity,  and 
others  in  which  both  insanity  and  epilepsy  are  simultaneously  produced 
by  one  cause  (such  as  a  blow  on  the  head  or  alcoholism). 

Epileptic  insanity  is  manifested  in  protean  forms,  so  that  no  definite 
clinical  syndrome  can  be  described  under  that  name.  The  mental  con- 
ditions may  present  themselves  in  forms  of  idiocy,  mania,  melancholia, 
dementia,  delusional  insanity,  hypochondriasis,  and  automatic  or  dream 
states ;  and  the  attacks  may  be  acute,  subacute,  chronic,  or  periodical. 
As  regards  relation  to  the  paroxysms,  the  insane  outbreaks  may  be  pre- 
epileptic, may  take  the  place  of  an  epileptic  attack,  may  be  post-epileptic, 
or  the  insane  condition  may  be  chronic,  with  or  without  exacerbations  at 
the  times  of  seizures.  A  sort  of  classification  of  the  more  common 
psychic  phenomena  of  epileptic  insanity  may  be  made  as  follows : 

I.  General  enfeeblement  of  all  of  the  mental  faculties  of  varying 
degree  (epileptic  dementia). 
II.  The  so-called  subconscious,  dreamy,  or  automatic  states. 

III.  Enfeeblement  and  retardation  of  mental  develojjment  in  earl}r 

childhood  (epileptic  idiocy  or  imbecility). 

IV.  Outbreaks  of  great  excitement,  with  violent,  destructive,  sui- 

cidal, or  homicidal  tendencies  (epileptic  mania). 
V.   Conditions  of  periodical  emotional  irritability  :  Patients  may 
be  moody,  irascible,  peevish,  obstinate,  suspicious,  morose,, 
or   have  outbursts  of  uncontrollable  laughter  and  other- 
hysterical  manifestations. 
VI.  Conditions  affecting  the  ethical  nature  :  Disposition  to  intrigue,, 
steal,  or  lie  ;  strong  religious  proclivities. 
Diagnosis. — In  the  majority  of  cases  of  o])i]cpsy  there  is  no  diffi- 
culty in  diagnosis  if  the  recurrent  attacks  have  been  observed.     In  a 
diagnosis  of  genuine  epilepsy  we  must  exclude  as  far  as  possible  organic 
and  toxic  causes  (brain  disease,  unemia,  acetonemia,  etc.).     One  or  two 
or  three  attacks  are  not  usually  sufficient  to  establish  the  presence  of 
epilepsy.      They  may  be  symptomatic  convulsions.     Interparoxysmal 
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symptoms  aid  us  very  little.  Seizures  which  occur  at  night  solely  may 
escape  observation,  and  even  the  knowledge  of  the  patient  himself,  for 
years.  Cases  which  have  every  indication  of  being  genuine  epilepsy 
may  on  careful  examination  show  vestiges  of  an  old  monoplegia  or  hemi- 
plegia, such  as  unilateral  increase  in  reflexes,  traces  of  paresis,  slight 
retardation  of  growth  of  extremities  on  one  side,  mild  athetoid  move- 
ments, or  a  certain  amount  of  rigidity.  Organic  epilepsy,  too,  tends  to 
exhibit  a  unilateral  character  in  the  spasm,  though  in  old  cases  of  hemi- 
plegic  epilepsy  this  unilateral  character  is  usually  lost.  The  milder 
grades  of  petit  mal  often  go  unrecognized  as  epilepsy,  and  are  designated 
as  fainting  or  dizzy  spells.  The  diiferential  diagnosis  between  epilepsy 
and  attacks  of  syncope  should  be  clear  from  an  examination  of  their 
distinctive  symptoms,  which  may  be  paralleled  as  follows : 


Epileptic  Seizures. 
Absence  of  exciting  causes. 

Aura  of  brief  duration  or  absent. 

Sudden  loss  of  consciousness. 
Pulse  normal. 

Pupils  dilated  and  light  reflex  lost. 
Spasm  tonic  or  clonic. 
Often  involuntary  micturition  and  defe- 
cation. 
Biting  of  the  tongue. 
Cyanosis. 

Short  duration  of  unconsciousness. 
Automatism  or  stupor  after  attack. 


Fainting  Attacks. 
Exciting  causes  in  the  way  of  hot  rooms, 

bad  air,  emotional  strains. 
Premonitions  for  some  time  before  loss 

of  consciousness. 
Gradual  loss  of  consciousness. 
Pulse  weak,  often  scarcely  perceptible. 
Pupils  small  or  unchanged. 
No  spasm. 
Rarely  or  never. 

No  biting  of  the  tongue. 

Pallor. 

Duration  of  unconsciousness  longer. 

Speedy  recovery  after  attack. 


Attacks  of  epilepsy  of  a  vertiginous  nature  may  closely  resemble 
ordinary  vertigo,  but  labyrinthine  vertigo  is  especially  capable  of  con- 
fusing the  diagnosis.  Remembering  the  above  distinctive  features  of 
epilepsy,  the  common  forms  of  vertigo  should  be  readily  differentiated, 
and  in  the  labyrinthine  variety  this  is  commonly  persistent,  besides 
rotary  movements,  tinnitus  aurium,  some  deafness,  and  some  inter- 
paroxysmal  giddiness.     The  two  disorders  may,  however,  be  associated. 

In  attacks  of  epilepsy,  with  hysterical  symptoms  superadded,  it  is 
often  difficult  to  distinguish  the  condition  from  seizures  purely  hysterical 
in  character.  The  following  parallel  will  serve  to  illustrate  the  differ- 
entiating features : 


Epileptic  Seizures. 
No  exciting  cause. 
Aura  or  no  premonition. 
Epileptic  cry. 

Sudden  and  complete  loss  of  conscious- 
ness. 
Pupils  dilated. 
Tonic  followed  by  clonic  spasm. 

Biting  of  the  tongue. 

Involuntary  micturition  and  defecation. 
Duration  brief. 


Hy steroid  Attacks. 
Emotional  cause. 
Globus,  palpitation,  malaise. 
Crying,  talking,  screaming  during   at- 
tack. 
Loss  of  consciousness  incomplete. 

Pupils  unaltered. 

Rigidity,   opisthotonos,  struggling  and 

tossing  movements. 
Biting  at  self  or  others  and  objects  at 

hand. 
Never. 
Duration  often  for  long  periods. 
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Malingering  is  not  so  frequent  in  this  country  as  abroad,  where,  for 
instance,  freedom  from  military  service  may  be  purchased  by  success- 
ful simulation  of  epilepsy.  We  meet  with  some  cases  of  feigned 
epilepsy,  however,  particularly  in  the  so-called  "  dummy-chuckers," 
who  have  a  fit  in  order  to  collect  a  crowd  in  which  their  pick- 
pocket associates  may  operate,  or  for  the  purpose  of  securing  the 
comfortable  care  of  a  hospital  for  a  time.  Very  rarely  the  disorder  is 
simulated  by  criminals.  Seizures  may  be  accurately  imitated,  even  to 
slight  biting  of  the  tongue  and  foam  at  the  mouth  (made  by  soap).  The 
conclusive  evidence  of  simulation  will  be  found  in  the  normal  pupils. 
In  true  epilepsy  the  dilated  pupils  fail  to  respond  to  light. 

Prognosis. — The  prognosis  of  epilepsy  is  very  unfavorable,  no 
matter  whether  a  cause,  organic,  toxsemic,  reflex,  or  other,  be  discovered 
or  not.  Under  present  methods  of  treatment  perhaps  somewhere 
between  2  and  6  per  cent,  of  the  cases  of  epilepsy  are  cured.  Spon- 
taneous cessation  of  the  attacks  is  occasionally  met  with.  Treatment 
may  relieve  patients  from  seizures  for  long  periods  of  time,  even  as  long 
as  a  year  or  two,  after  which  the  paroxysms  return  as  before.  It  is 
unwise,  therefore,  to  pronounce  any  case  as  cured  until  after  the  lapse 
of  years.  When  an  interval  of  two  years  has  passed  without  relapse 
we  may  be  ordinarily  justified  in  adding  it  to  our  statistics  of  cured 
cases. 

The  dangers  which  lie  before  the  epileptic  are  mental  impairment, 
death  in  the  status  epilepticus  from  exhaustion,  death  by  asphyxia 
(turning  on  the  face  in  bed),  death  from  asphyxia  or  pneumonia  from 
vomiting  after  a  seizure,  and  death  by  accidentally  falling  from  heights 
or  into  the  water,  etc. 

The  prospects  of  cure  are  better  in  cases  beginning  in  adult  life  than 
in  childhood.  The  shorter  the  duration  of  the  disease  the  better  the 
prognosis.  Browning  has  recently  made  the  question  of  sex  in  the 
prognosis  of  epilepsy  the  subject  of  a  careful  study,  and  concludes  that, 
while  there  is  a  fair  chance  of  cure  in  the  most  favorable  male  cases, 
little  is  to  be  expected  in  female  cases. 

In  post-hemiplegic  epilepsy  the  outlook  is  much  less  favorable  than 
in  genuine  epilepsy,  not  only  as  regards  cure,  but  also  as  regards  dimin- 
ishing the  number  of  seizures. 

Treatment. — In  undertaking  the  treatment  of  epilepsy  we  must  be 
guided  by  the  indications  in  each  particular  case.  Our  first  duty  is  to 
discover,  if  we  can,  any  apparent  cause,  and  treat  that  if  possible.  As 
has  been  already  intimated,  there  are  many  cases  in  which  a  probable 
exciting  factor  may  be  found,  traumatic,  reflex,  toxsemic,  or  other.  But 
in  the  great  majority  of  cases  of  epilepsy  no  evidence  will  be  elicited 
of  any  particular  cause,  and  in  these  our  treatment  must  be  of  two 
kinds — viz.  general  treatment  for  the  purpose  of  improving  the  mental 
and  physical  conditions,  and  special  treatment,  always  more  or  less 
empirical,  directed  to  diminishing  and  aborting  the  convulsive  attacks. 

It  is  not  too  much  to  say  that  moral  treatment,  u]ion  which  so  much 
may  dejiond,  is  almost  never  referred  to  in  our  text-books.  The  unfor- 
tunate epileptic  has  been  dismissed  with  a  ])rescnpti<)n  or  two  and  a 
few  general  directions.  His  infirmity  has  isolated  him  from  companions 
and  debarred  him  from  the  schools,  recreations,  and  the  occupations  of 
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his  more  fortunate  fellows.  No  hospitals  are  open  to  him.  Left  thus 
to  his  own  resources,  he  has  grown  up  ostracised  as  it  were,  and  in 
ignorance,  neglect,  and  idleness.  Our  authors  have  written  pages  upon 
the  treatment  with  countless  varieties  of  drugs  of  a  class  of  cases  con- 
fessedly incurable  or  almost  so,  yet  scarcely  a  word  concerning  the 
alleviation  of  a  lifetiuie  of  distress.  Now,  however,  this  state  of 
things  is  undergoing  change.  This  moral  and  general  treatment  of  the 
epileptic  is  really,  in  the  present  state  of  our  pathological  knowledge, 
of  paramount  importance.  In  order  to  ameliorate  his  condition  the 
first  requisite  is  to  overcome  these  depressing  and  morally  degenerating 
conditions.  The  epileptic  must  be  placed  in  surroundings  where  the 
sense  of  isolation  from  the  rest  of  mankind  will  not  harass  him ;  where 
his  education  will  be  accomplished  in  ordinary  and  industrial  schools ; 
where  he  may  be  provided  with  occupation  of  any  kind  for  which  he 
may  show  a  proclivity,  especially  out-of-door  pursuits ;  and,  finally, 
where  he  may  enjoy  the  advantages  of  social  intercourse  and  various 
recreations.  To  this  end  residence  in  a  village  community  or  colony 
especially  adapted  to  these  cases  is  advisable.  There  are  now  a  number 
of  such  colonies  abroad,  and  Craig  Colony  at  Sonyea,  N.  Y.,  estab- 
lished a  few  years  ago,  is  serving  as  a  model  for  a  number  of  similar 
communities  just  being  founded  in  other  States. 

In  regard  to  general  physical  health,  besides  regular  occupations  and 
interests,  and  a  life  chiefly  out  of  doors,  simplicity  of  diet,  the  care  of 
the  bowels,  and  continuous  hydrotherapy  are  important.  A  diet  chiefly 
of  milk,  fruit,  cereals,  and  vegetables  is  best  in  most  cases.  Usually 
meat  may  be  allowed  once  daily.  Cold  rain-baths,  cold  sponge-baths, 
or  cold  half-baths,  once  or  even  twice  daily,  are  beneficial  (temperature 
ordinarily  60°  to  70°  F.),  Some  cases  require  general  up-building, 
and  conditions  of  impaired  nutrition,  ansemia,  and  nervous  depression 
may  be  met,  in  epilepsy  as  in  other  diseases,  by  iron,  arsenic,  quininej 
strychnine,  and  the  like  when  indicated. 

As  to  special  treatment,  this  must  be  to  a  great  extent  empirical,  as 
there  is  no  specific  remedy  for  epilepsy.  The  drugs  which  have  been 
found  the  most  useful  and  are  generally  employed  are  the  bromides.  The 
bromides  of  potassium,  sodium,  ammonium,  strontium,  camphor,  nick- 
el, and  rubidium-ammonium  bromide,  have  been  extolled  by  various 
authorities,  either  singly  or  in  combination.  But  it  is  probably  best  to 
make  use  of  but  one  salt,  and  that  the  bromide  of  potassium,  which  has 
the  least  irritating  effect  upon  the  gastric  mucosa.  It  is  unfortunate  that 
it  cannot  often  be  obtained  in  absolutely  pure  form,  for  usually  it  contains 
some  6  per  cent,  of  chlorate  of  potassium.  Ordinarily  it  is  given  in  10- 
15-grain  doses  three  times  daily,  in  plenty  of  water,  after  eating,  though 
there  are  cases  in  which  it  acts  better  when  the  daily  total  is  given  in 
one  dose,  at  bedtime,  in  a  full  glass  of  water,  or,  according  to  the 
German  method,  in  a  cup  of  valerian  tea.  As  a  rule,  it  is  pushed  to 
the  verge  of  brominization  until  severe  acne  appears  and  the  throat 
reflex  is  lost.  In  some  cases  it  is  well  to  adjust  the  giving  of  the 
bromides  as  nearly  as  possible  to  the  period  of  expected  seizures,  so  that 
large  amounts  are  taken  a  few  hours  before  their  appearance.  The  most 
that  can  be  ho])ed  for  from  the  bromide  is  a  diminution  in  the  number 
and  severity  of  the  paroxysms.  Cures  are  effected  by  it  with  extreme 
Vol.  IV.— 32 
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rarity.  In  perhaps  90  per  cent,  of  cases  a  favorable  action  is  obtained. 
In  the  remainder  it  avails  little  or  acts  as  a  poison.  It  is  unwise  to 
continue  in  all  cases  the  unlimited  use  of  bromides,  for  in  too  many 
instances  the  stupor  or  dementia  of  epileptics  has  been  caused  or  pre- 
cipitated by  such  use.  When  a  cure  has  apparently  been  produced  by 
bromide  or  any  other  drug,  the  drug  needs  to  be  continued  for  a  year  or 
more  after  the  cessation  of  attacks.  In  old  cases  of  epilepsy  in  which 
undoubtedly  the  bromide  treatment  has  already  been  employed  for  years, 
it  is  just  as  well  to  begin  by  the  exhibition  of  some  other  agent  or  a 
combination  of  the  bromide  with  some  other  remedy.  Arsenic,  and 
sometimes  chloral,  in  conjunction  with  the  bromide,  prevents  the  de- 
velopment of  acne. 

Of  late,  the  method  advocated  by  Flechsig,  the  opium-bromide  treat- 
ment, has  had  considerable  test  of  its  efficacy.  Opium  and  its  alkaloids 
had  often  been  employed  before  in  epilepsy,  and  doubtless  frequently  in 
some  sort  of  unsystematic  association  with  the  bromides.  Flechsig's 
method  consists  in  beginning  with  one  grain  of  opium  three  times  daily, 
gradually  increasing  the  doses  to  five  grains  three  times  daily  during 
six  weeks,  and  then  suddenly  substituting  bromide  in  doses  of  thirty 
grains  four  times  daily,  this  being  reduced  after  a  time  to  five  or  ten 
grains  a  day.  My  experience  has  been  that  in  chronic  cases,  where  no 
other  form  of  treatment  has  been  efficacious,  the  opium-bromide  method 
is  often  remarkably  successful  in  causing  cessation  of  attacks  for  con- 
siderable periods  of  time. 

Bechterew  has  introduced  a  new  treatment  of  epilepsy  by  means  of 
bromides  in  conjunction  with  adonis  vernalis.  The  latter  drug,  as  is 
well  known,  is  very  similar  to  digitalis  in  its  effects.  It  is  a  means  well 
worth  trying  in  obstinate  cases. 

Such  cases  as  do  not  do  well  on  bromides,  and  such  as  have  evidently 
been  too  freely  brominized,  may  be  placed  upon  any  one  of  a  number 
of  other  agents  which  have  from  time  to  time  won  the  praise  of  various 
authorities.  Belladonna  is  occasionally  useful,  particularly  in  nocturnal 
epilepsy.  The  tincture  may  be  employed  in  five-  to  ten-drop  doses, 
gradually  increased.  Atropine,  hyoscine,  or  duboisine  can  be  substituted 
for  belladonna.  Borax  is  sometimes  of  service,  though  its  long-con- 
tinued exhibition  irritates  the  gastro-intestinal  tract  and  injures  the 
kidneys.  The  dose  is  fifteen  to  twenty  grains  three  times  daily,  in 
water,  after  meals.  I  have  seen  very  favorable  results  from  tincture  of 
simulo,  .^j— 3ij  three  times  daily,  and  in  petit  mal  pure  nitroglycerine  in 
doses  of  y^  of  a  grain.  Lactate  of  zinc  has  been  well  spoken  of.  Sola- 
num  carolinense  has  been  exploited  recently,  but  I  have  had  no  results 
from  its  use.  There  are  numberless  other  medicinal  agents  w^liich  have 
received  commendation  from  many  sources,  but  the  list  would  be  too 
long  for  enumeration  here. 

In  the  few  instances  in  which  a  possible  cause  is  discovered  for  the 
convulsive  seizures  the  appropriate  measures  or  remedies  are  to  be 
applied.  We  should  treat  any  noteworthy  eye,  ear,  mouth,  and  nose 
defects  or  diseases  which  may  be  present,  although  the  cases  in  which 
any  of  these  will  enter  as  factors  in  the  causation  of  epilepsy  will  be 
rare  indeed.  The  same  is  true  of  cicatrices  and  genital  irritation.  As 
regards  operations  for  any  of  these  conditions,  it  must  not  be  forgotten 
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that  surgical  treatment  of  any  kind  may  prevent  seizures  for  months, 
whether  it  be  of  the  nature  of  a  simple  circumcision,  injudicious  tam- 
pering with  eye-muscles,  malpractice  upon  the  female  genital  organs,  or 
what  not. 

Gastro-intestinal  irritation  in  some  cases  demands  attention,  as  do 
also  any  marked  symptoms  of  auto-toxeemia  from  fermentative  or  putre- 
factive changes  in  the  alimentary  tract.  In  instances  of  the  latter  the 
normal  ratio  of  the  preformed  to  the  ethereal  sulphates  in  the  urine 
(10-1)  is  altered,  so  that  the  ethereal  sulphates  become  excessive  in  pro- 
portion (7-1,  5-1,  or  even  3-1),  according  to  Herter,  and  indigo-blue 
or  phenol  Avill  be  found  in  the  urine  in  quantity.  Treatment  is  then 
directed  to  diminishing  sepsis  in  the  alimentary  canal,  and  intestinal 
antiseptics,  such  as  salol,  beta-naphthol,  salicylate  of  soda,  oil  of  pep- 
permint, etc.,  are  employed,  together  with  copious  drinking  of  hot  water 
and  care  in  the  diet.  In  the  regulation  of  the  diet  it  is  best  to  avoid, 
as  far  as  possible,  fermentable  foods,  and  to  restrict  the  diet  to  beef, 
milk,  and  green  vegetables. 

The  treatment  of  the  attack  itself  consists,  where  there  is  an  aura, 
of  the  patient's  inhaling  nitrite  of  amyl  from  amyl  pearls  broken  in  his 
handkerchief  or  from  a  glass-stopped  bottle  containing  some  cotton 
saturated  with  amyl  nitrite.  Where  attacks  begin  by  a  sensory  or 
motor  aura  in  a  hand  or  foot  they  may  sometimes  be  interrupted  by  a 
ligature  about  the  wrist  or  ankle. 

Certain  hydro  therapeutic  measures  are  serviceable  at  times  in  an 
ordinary  attack  or  in  the  status  epilepticus.  If  the  face  is  pale,  warm 
wet  compresses  may  be  applied  to  the  head  and  genitals,  with  friction 
of  the  trunk  upward  and  a  low  position  of  the  head.  Where  there  is 
turgescence  of  the  vessels  of  the  head  and  face  cold  compresses  to  the 
head,  neck,  and  genitals,  high  position  of  the  head,  and  strong  wet  beat- 
ing of  the  feet  are  indicated.  In  the  status  epilepticus  chloral  per  rectum 
is  usually  the  best  remedy.  In  all  cases  during  attacks  the  patient 
should  lie  prone,  the  head  upon  a  pillow,  the  clothing  freed  about  the 
neck,  and  a  wooden  peg  or  a  corner  of  a  towel  be  put  between  the  teeth 
when  necessary  to  prevent  biting  of  the  tongue. 

Some  sort  of  register  of  the  daily,  weekly,  monthly,  and  yearly 
number  of  attacks  should  be  kept  in  most  cases,  so  that  the  physician 
may  note  the  efiPect  of  his  treatment  upon  the  malady.  An  ordinary 
calendar  may  be  used  for  this  purpose,  but  much  better  is  the  register 
for  epileptics  published  by  G.  P.  Putnam's  Sons  of  New  York  at  the 
instance  of  the  writer. 

Ths  Surgical  Treatment  of  Epilepsy. — Aside  from  counter-irrita- 
tion of  the  neck  and  scalp,  ligature  of  one  or  both  vertebrals,  and  other 
procedures  which  in  rare  instances  afford  some  relief,  trephining  the 
skull,  and  sometimes  excision  of  diseased  parts  of  the  cortex,  have  been 
extensively  tried,  especially  of  late  years.  Probably  not  so  much  will 
be  done  hereafter  as  was  done  immediately  after  the  new  cerebral 
surgery  came  into  vogue.  Trephining  for  epilepsy  is  a  very  old  opera- 
tion. It  is  a  question  how  far  it  is  justifiable  even  in  cases  wliere  the 
procedure  has  good  grounds  for  trial,  for  it  must  be  confessed  that  cures 
are  almost  never  accomplished.  The  most  suitable  cases  for  trephining 
are  such  as  originate  from  fracture  of  the  skull  and  depression  of  bone, 
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particularly  when  the  lesion  is  recent,  is  situated  over  motor  areas,  and 
gives  rise  to  seizures  beginning  in  some  particular  part — the  arm,  ]eg, 
or  face.  The  excision  of  the  cortical  focus  causes  a  paralysis  of  the 
muscles  represented  in  the  part,  but,  as  Horsley  and  others  have  demon- 
strated, such  paralysis  lessens  or  disappears  after  a  time.  There  is  a 
fair  probability  of  benefit  in  local  organic  cases  of  this  nature,  and  a 
remote  possibility  even  of  cure.  Usually  any  such  operation  has  the 
effect  of  diminishing  the  frequency  of  attacks  for  a  short  period,  whether 
it  be  trephining  or  a  simpler  surgical  procedure.  Trephining  in  itself  is 
not  a  serious  operation,  the  mortality  being  only  6  to  7  per  cent.,  but  I 
do  not  know  of  any  class  of  cases  of  epilepsy  in  which  trephining  alone 
has  any  object.  AVhere  the  membranes  have  to  be  opened  and  a  focus 
of  disease  is  removed  from  the  cortex  the  operation  becomes  more  serious. 
There  is  a  disposition  on  the  part  of  reporters  of  cases  operated  upon  to 
announce  recoveries  at  too  early  a  period.  Several  months  of  remission 
may  follow  a  circumcision  or  meddlesome  interference  Avith  the  eye 
muscles,  and  the  probability  of  a  remission  in  the  symptoms  is  naturally 
greater  after  a  more  severe  operation.  If  two  years  have  elapsed  after 
an  operation  without  recurrence  of  the  attacks,  it  is  probable  that  the 
patient  has  been  cured  of  his  epilepsy.  A  fair  argument  against  opera- 
tion, even  in  many  of  the  formidable  cases,  is  that  by  trephining  and 
removing  a  portion  of  the  cortex  a  new  cicatrix  is  merely  substituted 
for  the  old  focus  of  disease.  In  many  cases  of  organic  epilepsy  opera- 
tion is  seldom  or  never  justifiable  at  all.  In  this  category  I  should 
include  most  cases  of  epilepsy  following  infantile  cerebral  hemiplegia, 
where  the  hemisphere  presents  atrophy,  sclerosis,  cyst,  or  porencephalus 
as  a  secondary  condition  from  old  hemorrhages  or  thrombosis.  Among 
some  2000  cases  of  epilepsy  that  have  come  under  my  observation,  I 
do  not  remember  to  have  seen  more  than  15  or  18  that  I  should  consider 
subjects  for  surgical  interference.  Of  12  or  13  operated  upon  I  have 
never  seen  1  cured. 


INFANTILE   CONVULSIONS;   ECLAMPSIA. 

By  EDWARD  D.  FISHER,  M.  D. 


DEriNiTiON. — By  this  term  we  designate  those  convulsions,  epilep- 
tiform in  character,  which,  however,  cannot  be  included  under  the  head 
of  true  epilepsy,  as,  although  the  convulsion  itself  may  differ  little  if 
any  from  an  epileptic  seizure,  it  has  not  the  tendency  to  become  perma- 
nent, generally  ceasing  on  the  removal  of  the  exciting  cause.  The  term 
"eclampsia"  is  not  necessarily  applied  to  infantile  convulsions  only,  but 
also  to  those  occurring  in  the  adult.  Tuke  gives  a  very  comprehensive 
definition  of  eclampsia  as  follows  :  "  A  term  generally  applied  to  con- 
vulsions of  an  epileptiform  character,  due  to  some  actual  disturbances 
of  the  nervous  centres,  caused  by  anatomical  lesion  from  injury  or  dis- 
ease (differing  thus  from  pure  epilepsy),  by  a  deficient  supply  of  blood, 
by  infection  of  poisonous  matters  into  the  blood  (notably  urea),  or  by 
reflex  irritation  (e.  g.  intestinal  worms,  teething,  etc.).  The  term  was 
formerly  used  as  a  designation  of  infantile  and  puerperal  convulsions." 

Etiology. — The  causes  lie  external  to  the  brain,  and  therefore  exert 
their  influence  interruptedly.  They  may  act  directly  on  the  nervous 
system,  as  in  the  case  of  its  overwhelming  in  toxaemia,  or,  again,  indi- 
rectly, as  in  reflex  irritations.  In  the  study  of  this  form  of  convul- 
sion I  do  not  refer  to  established  epileptic  seizures,  but,  as  said  in 
the  definition,  rather  to  those  which,  although  similar  in  many  respects 
to  the  true  seizures  of  epilepsy,  generally  present  some  external  cause 
of  cerebral  irritation  to  which  it  is  probable  or  possible  to  suppose  the 
seizure  owes  its  origin.  These  latter  remarks  have  a  special  bearing  on 
those  cases  which  apparently  have  their  origin  in  nasal,  ocular,  genital, 
or  other  sources  of  irritation ;  and  I  refer  to  them  at  this  point  in  order 
to  emphasize  the  fact  that  one  must  be  careful  in  looking  for  the  cause 
of  this  condition  to  distinguish  between  convulsions  epileptiform  in 
character  and  those  occurring  in  true  epilepsy,  as  the  latter  disease, 
in  my  opinion,  while  it  may  be  affected  by  these  causes  of  irritation,  it 
can  never  be  caused  by  them.  One  observes  in  many  children  of  an  un- 
stable nervous  organization  or  of  the  so-called  neuropathic  disposition 
that  slight  disturbances  of  temperature  will  produce  convulsive  seizures. 
Again,  many  of  the  acute  exanthematous  fevers  are  ushered  in  by  con- 
vulsions. This  may  be  due  to  the  direct  influence  of  the  infection  or  to  the 
rise  of  temperature  accompanying  these  diseases.  Acute  spinal  paral- 
ysis frequently  commences  with  convulsions,  although  in  most  cases  the 
lesion  is  very  strictly  confined  to  the  spinal  cord.  Acute  indigestion  or 
overloading  of  the  stomach  with  indigestible  or  undigested  materials  is 
a  common  cause,  as  also  is  intestinal  indi2:estion.     This  latter  cause  is 
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more  frequent  than  is  usually  supposed,  and  should  be  most  carefully 
investigated.  Convulsions  in  these  cases  may  be  even  unilateral, 
leading  to  the  supposition  of  the  cause  being  central  rather  than 
peripheral,  but  this  should  not  lead  one  away  to  an  erroneous  idea 
of  the  condition.  Reflex  irritation  may  arise  from  nasal  obstruction 
and  deviation  of  the  septum  or  inflammation  and  hypertrophy  of  the 
turbinated  bones,  or  even  from  foreign  bodies  in  the  nose.  I  have  seen 
such  a  case  where  a  child  had  forced  a  shoe-button  up  one  nostril,  relief 
being  immediately  obtained  on  its  removal.  Again,  no  doubt  insuffici- 
ency of  the  ocular  muscles  plays  an  important  role  in  producing  convul- 
sions, and  often  when  this  is  relieved  there  is  a  cessation  of  the  seizures. 
This  subject  has  been  under  discussion  for  some  years  past,  and  prob- 
ably most  of  the  rancor  and  misunderstanding  which  has  arisen  in 
regard  to  these  conditions  as  causes  of  epilejjsy  would  not  have  occurred 
had  there  been  the  same  definition  of  epilepsy  accepted  among  those 
interested.  Neurologists,  as  a  whole,  do  not  accept  these  causes  as  fac- 
tors in  epilepsy  j^er  se,  Avhile  acknowledging  them  as  every-day  factors 
in  the  production  of  convulsive  seizures.  This  latter  position  w^ould 
seem  to  be  sustained  by  experience,  as  the  failures  to  cure  by  operative 
measures  in  this  direction  have  occurred  in  just  such  selected  cases  in 
which  epilepsy  has  been  established  as  the  diagnosis.  Reflex  disturbances 
also  elsewhere,  as  from  jjhimosis,  rectal  diseases,  intestinal  worms,  teeth- 
ing, even  scar  tissue,  operate  in  a  like  manner.  A  little  patient  under  my 
care,  suffering  from  herpes  zoster,  had  as  many  as  fifty  convulsions  daily 
while  the  acute  stage  of  the  neuritis  continued,  but  on  its  subsidence  the 
seizures  ceased  and  did  not  return. 

Irritative  lesions  of  the  brain,  as  meningitis,  especially  tubercular 
meningitis,  tumors,  injuries,  etc.,  cause  convulsions,  general  or  local, 
which  do  not  continue  if  the  cause  can  be  removed.  In  the  majority  of 
cases  of  infantile  cerebral  hemiplegia  we  have  the  condition  introduced 
by  epileptiform  convulsions.  These  may  take  on  the  form  of  true  epi- 
lepsy, or  be  such  from  the  beginning,  but  in  that  case  the  ex})lanation 
is  manifest  from  the  well-known  permanent  lesions  of  the  l^rain  cortex. 
The  etiology  is  of  great  importance  in  our  study  of  these  cases,  as  other- 
wise a  much  more  serious  diagnosis  than  is  warrantable  miglit  be  made. 
Infantile  convulsions  very  frequently  have  no  influence  in  inducing  true 
epilepsy.  Lead  and  alcohol,  as  in  the  adult,  can  cause  convulsions,  but 
naturally  these  would  rarely  be  a  cause  in  cliildren. 

Pathological  Axatomy. — There  is  little  to  be  said  of  the  pathol- 
ogy of  this  condition.  I  have  spoken  of  it  as  a  functional  disturbance, 
as  a  symptom  in  other  diseases,  in  contradiction  to  a  fixed  or  permanent 
state.  There  appears,  therefore,  little  outside  of  congestion,  wiiich  is 
always  an  indefinite  term  expressing  the  inability  to  discover  a  fixed 
and  constant  lesion  explanatory  of  the  existing  symptoms.  Perhaps 
later  more  advanced  investigations  will  reveal  some  changes  in  the 
motor-nerve  cells  of  the  cortex,  which,  1)y  analogy  from  the  cell  exhaus- 
tion made  out  by  Hodge  in  the  spinal-cord  cells,  would  seem  ])r()bable. 
Or,  again,  one  may  expect  to  observe  changes  in  the  end  brushes  and 
processes  of  the  cortex  cells,  as  they  probably,  according  to  the  latest 
teachings,  have  most  to  do  with  motor  disturbances. 

Symptoms. — The  onset  of  the  symptoms  may  be  sudden,  the  child 


SYMPTOMS.  503 

losing  consciousness,  perhaps  giving  a  cry  at  this  time,  although  this  is 
more  rarely  present  than  usually  reported.  The  convulsion,  though 
general,  usually  aflPects  one  side  somewhat  more  distinctly  than  the  other. 
The  head  is  drawn  to  one  side,  the  eyes  are  fixed  and  drawn  upward. 
The  hands  are  clenched  with  the  thumb  in  the  palm,  and  the  whole 
body  is  in  a  condition  of  tonic  contracture,  and  usually  that  of  flexion. 
This  lasts  but  a  brief  period,  and  is  followed  by  a  condition  of  clonic 
spasm.  The  conjunctival  reflexes  are  lost  and  the  pupils  are  usually 
dilated.  There  may  be  involuntary  passing  of  the  urine  and  fteces. 
This  convulsion  may  be  succeeded  in  rapid  succession  by  others  extend- 
ing over  a  period  of  many  hours,  until  complete  exhaustion  takes  place, 
with  even  an  appearance  of  paralysis  of  all  four  extremities,  or,  more 
strictly  perhaps,  limited  to  one  side  of  the  body.  While  the  convulsion 
differs,  thus,  little  if  any  from  that  of  an  epileptic  seizure,  it  is  charac- 
terized by  the  greater  frequency  of  these  seizures,  which  may  be  fifty 
or  more  in  the  twenty-four  hours.  There  is  usually,  however,  in  the 
intervals  between  the  seizures  much  less  mental  disturbance  than  in 
true  epilepsy,  the  child  returning  to  complete  consciousness  unless  the 
cause  has  been  due  to  some  toxsemic  condition,  as  in  the  various  exan- 
thematous  fevers,  to  injury,  or  to  hydrocephalus.  This  has  been  espe- 
cially observed  in  cases  in  which  the  cause  has  been  traced  to  some 
source  of  irritation,  such  as  indigestion  or  teething,  or  some  peripheral- 
nerve  lesion.  An  important  factor  in  differential  diagnosis  in  convul- 
sions, as  distinguished  from  epileptic  seizures,  is  that  in  the  latter  there 
is  rarely  found  in  the  beginning  of  the  disease  such  a  large  number  of 
seizures ;  it  is  more  usual  to  find  a  single  convulsion  followed  by 
marked  mental  disturbance,  especially  a  comatose  condition,  repeated 
at  an  interval  of  weeks  or  months,  perhaps  to  be  later  followed  by 
frequent  daily  seizures.  In  true  epilepsy,  in  fact,  the  second  convul- 
sion frequently  does  not  occur  for  six  months  or  a  year,  whereas  in 
convulsions  of  the  character  under  consideration  the  seizures  may 
persist  for  weeks  or  months  without  interruption.  In  a  patient  whose 
history  was  related  to  me  there  was  a  series  of  almost  innumerable 
convulsions,  occurring  daily  for  weeks,  with  little  mental  impairment 
as  a  result,  although  there  was  a  partial  hemiplegia  lasting  for  some 
weeks  following  the  convulsions.  In  the  intervals  between  the  attacks, 
especially  if  as  long  a  period  as  twenty-four  hours  intervened,  the 
patient  would  be  apparently  as  intelligent  as  before  the  attacks.  Their 
nature  seems  to  be  entirely  different,  and,  while  due  to  cortical  irrita- 
tion, as  in  true  epilepsy,  they  arise  from  external  irritation  carried  to 
the  cortex  of  the  brain,  which  may,  or  may  not — and  in  many  instances 
certainly  not — be  pathologically  unstable.  In  epilepsy  proper  the  dis- 
ease is  situated  in  the  cortex  of  the  brain,  and  the  seizures  may  there- 
fore originate  entirely  from  irritation  of  that  area  within  itself  or 
be  secondarily  excited  by  external  irritation.  Clinically,  one  may  cer- 
tainly say  that  where  the  convulsions  have  their  onset  marked  by 
excessive  frequency,  continuing  for  several  weeks  or  months,  the  prog- 
nosis is  more  favorable  regarding  the  establishment  of  epilepsy  than  in 
those  instances  in  which  a  single  or  only  a  few  epileptic  seizures  usher 
in  the  disease,  to  be  followed  weeks  or  months  afterward  by  a  similar 
seizure,  which  may  then  again   repeat  itself  at  a  later  period.     The 
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danger,  therefore,  to  the  patient  in  convulsions  lies  in  the  immediate 
effect  or  exhaustion  experienced  at  the  time,  not  in  any  future  impair- 
ment of  the  mental  faculties  or  establishment  of  a  habit  of  convulsions 
or  epilepsy.  These  remarks  must  necessarily  apply  only  to  convulsive 
states  not  dependent  upon  injuries,  vascular  lesions,  or  inflammatory 
cerebral  conditions. 

Complications  and  Seqltel.e. — From  the  violence  of  the  con- 
vulsion there  may  be  some  direct  injury  to  the  cortex  of  the  brain,  as  a 
meningeal  or  capillary  hemorrhage,  leading  to  secondary  degeneration 
in  the  brain  substance.  This  would  seem  probable  as  a  consequence  of 
either  the  cerebral  exhaustion  or  of  the  possible  violence  done  to  the  cor- 
tex of  the  brain.  It  is  difficult  naturally,  on  microscopical  examination — 
except,  perhaps,  where  a  well-defined  meningeal  hemorrhage  is  present — 
to  separate  the  cause  of  the  convulsion  from  its  consequence,  but  I  believe 
where  the  convulsions  are  of  the  character  which  I  have  described  as 
due  to  some  peripheral  irritation,  as  indigestion,  herpes  zoster,  etc.,  and 
where  they  have  been  marked,  as  is  so  frequently  the  case  in  this  form, 
by  their  great  frequency,  that  it  is  justifiable  to  consider  the  cerebral 
lesion  as  secondary  to  and  caused  by  the  convulsion.  There  may  be, 
therefore,  as  stated,  as  a  direct  result  of  these  convulsions,  a  hemi- 
plegia or  a  diplegia.  It  is  rare,  however,  that  these  conditions  are  at 
all  extreme  ;  certainly  they  should  not  be  confounded  with  the  ordinary 
forms  of  cerebral  hemiplegia  or  diplegia  which  occur  in  early  life  or  at 
birth,  although  they  may  have  been  preceded  by  convulsive  seizures. 

Diagnosis. — It  is  often  impossible  to  make  the  differential  diagnosis 
between  a  convulsive  seizure  and  epilepsy  per  se ;  the  various  points 
already  alluded  to  in  describing  the  condition  may  aid.  A  convul- 
sion, however,  occurring  in  childhood,  should  always  be  regarded  as 
serious  where  there  is  no  existing  condition,  such  as  the  exanthematous 
fevers  or  high  temperature  in  general  or  any  well-defined  local  irrita- 
tion. Such  a  convulsion  may  possibly  be  the  forerunner  of  permanent 
disease  of  the  cortex  of  the  brain. 

Prognosis. — The  prognosis,  therefore,  in  convulsions  is  favorable 
when  due  to  some  reflex  cause. 

Treatment. — The  hot  bath  is  to  be  recommended,  with  the  use  of 
chloroform  inhalations,  to  be  followed  later  by  the  exhibition  of  chloral, 
usually  administered  by  the  rectum.  Where  this  is  not  effective  mor- 
phine hypodermically  must  be  employed.  The  later  continuance  of 
bromide  of  potassium  and  chloral  is  recommended.  Urethan  has  been 
successfully  used  in  many  instances.  Great  attention  should  also  be 
paid  to  the  removal  of  all  local  irritation,  and  I  would  especially  lay 
emphasis  on  intestinal  and  gastric  indigestion.  In  these  cases,  perhaps 
more  than  in  any  others,  favorable  results  are  obtained  from  the  removal 
of  any  aural,  nasal,  or  ocular  disturbances.  Until  a  thorough  examina- 
tion has  been  made  for  such  causes  of  irritation  no  course  of  treatment 
can  be  followed  out  with  success. 


CHOREA  AND  CHOREIFORM  AFFECTIONS. 

■  By  CHARLES  L.  DANA,  A.  M.,  M.  D. 


Classification. — Chorea  and  choreiform  affections  may  be  classi- 
fied as — 

1 .  Chorea  minor ; 

2.  Spasmodic  tics,  including — Habit  spasms,  Psychic  tic.  Progres- 

sive choreic  tic. 

3.  Hereditary  chorea ; 

4.  Symptomatic  choreas  (post-hemiplegic,  etc.). 

The  classification  which  I  have  given  is  essentially  like  that  which  I 
gave  in  1888,  in  a  lecture  on  "  Chorea,  Spasmodic  Tic,  and  Hysterical 
and  Spasmodic  Disorders  of  Childhood,"  published  in  the  Archives  of 
Pcediatrics  for  March  and  April,  1888,  and  which  I  have  since  fol- 
lowed, in  the  main,  in  my  Text-Book  and  subsequent  writings. 

Sydenham's  chorea  is  undoubtedly  a  distinct  malady,  showing,  how- 
ever, varying  degrees  of  permanence  and  intensity.  Spasmodic  tic 
often  clinically  shows  itself  in  cousinly  touch  with  common  chorea,  but 
it  has  its  own  individuality,  and  deserves  it.  Psychic  tic  verges  closely 
on  a  mental  disorder.  In  the  symptomatic  choreas,  such  as  follow  a 
gross  lesion  in  the  brain  or  a  degeneration  of  the  cortex  cerebri,  there 
is  only  a  superficial  connection  with  the  ordinary  chorea  or  even  with 
tic,  and  the  choreic  movements  are  simply  one  of  many  morbid  mani- 
festations. 

Chorea  Minor  ;  Chorea  of  Sydenham  ;  St.  Vitus'  Dance. 

Definition. — Chorea  minor  is  a  subacute  disease,  characterized  by 
involuntary,  irregular  twitchings  of  the  muscles  and  muscular  groups 
of  the  body,  accompanied  with  some  motor  weakness  and  often  with 
slight  mental  disturbances.  It  is  a  disease  that  comes  on  rather  slowly, 
increases  in  severity  a  few  weeks,  gradually  declines,  and  runs  its  course 
in  from  two  to  four  months.  It  affects  the  body,  at  first,  unilaterally, 
the  face,  arm,  and  leg  of  one  side  being  more  involved  than  those  of 
the  other. 

Etiology. — Chorea  is  essentially  a  disease  of  childhood,  though  it 
occurs  at  all  periods  of  life  and  has  even  been  seen  in  old  age.  The 
choreic  age  ranges  from  five  to  fifteen,  the  average  age  of  318  patients 
of  mine  being  twelve.  The  years  in  which  the  disease  is  specially 
prevalent  are  the  tenth,  eleventh,  and  twelfth.  It  affects  girls  more 
than  twice  as  often  as  boys.  Direct  hereditary  influence  is  of  little 
importance,  but  the  patients  are  often  of  a  neuropathic  constitution  or 
belong  to  somewhat  nervous  families.  In  8  per  cent,  of  my  cases 
either  a  brother  or  sister  of  the  choreic  patient  also  had  chorea. 
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The  disease  prevails  much  more  in  the  temperate  climates,  and  does 
not  very  much  affect  the  inferior  races,  such  as  the  negro  or  Indian. 

The  influence  of  season  varies  somewhat  in  different  localities.  In 
this  country  chorea  occurs  the  most  often  in  the  spring  months,  next  in 
the  fall,  next  in  the  winter,  and  is  least  common  in  the  summer-time. 
But  the  season  is  not  the  sole  agent  in  producing  these  variations.  In 
the  summer  the  children  are  out  of  doors  more,  and  less  subject  to  the 
depressing  influences  which  bring  about  the  disease.  In  the  spring,  on 
the  other  hand,  they  are  usually  at  the  end  of  a  long  fall  and  winter's 
school-work,  and  the  confinement  and  strain  connected  with  this  have 
no  doubt  something  to  do  with  causing  the  disease. 

Rheumatism  has  been  considered  to  be  a  potent  factor  in  predis- 
posing, and  even  in  directly  exciting,  chorea,  and  its  importance  is 
considerable.  Among  318  cases  of  which  I  have  records,  covering  a 
period  of  thirteen  years,  I  found  a  history  of  rheumatic  pains  or  distinct 
rheumatism  in  20  per  cent.  In  most  of  these  patients  the  rheumatic 
history  was  simply  that  of  "  growing  pains,"  and  the  occurrence  of  a 
frank  outbreak  of  acute  inflammatory  rheumatism  preceding  an  attack 
has  been  noted  in  only  about  5  per  cent,  of  cases.  The  statistics  from 
general  medical  clinics  show  a  larger  percentage  of  rheumatic  histories. 

My  cases  further  show  that  endocarditis,  which  is  also  placed  in 
close  relation  with  chorea,  was  noted  during  the  attack  in  only  10  per 
cent,  of  the  patients.  The  last  series  of  cases  which  I  have  studied 
have  shown  a  smaller  percentage  of  heart  lesions  than  the  earlier  cases. 
Others  have  found  cardiac  lesions  more  often.  Osier  noted  them  in  57f 
per  cent,  of  cases  examined  from  two  to  sixteen  years  after  the  attack. 

Chorea  undoubtedly  exists  to  a  larger  extent  in  cities  than  in  the 
country,  and  more  frequently  among  the  poorer  classes,  who  suffer  the 
evils  of  badly-ventilated  rooms  and  inferior  food.  Anaemia  and  mal- 
nutrition, from  these  and  other  causes,  predispose  to  chorea. 

The  strain  of  school-life  as  a  cause  of  chorea  has  been  both  exagge- 
rated and  misunderstood.  It  is  not  hard  study,  but  bad  methods  of  liv- 
ing at  home,  late  hours,  improper  food,  and  unwise  discipline,  that  cause 
chorea.  Some  of  our  alarmist  educators  would  bring  the  general  level  of 
school-Avork  down  to  a  })lane  suitable  for  children  with  weak  lungs,  defec- 
tive eyes,  and  impoverished  blood.  But  because  these  classes  get  chorea 
from  school-work,  it  does  not  follow  that  the  school  is  all  to  blame. 

Of  all  exciting  causes,  fright  and  shock,  with  or  without  injury,  are 
the  most  frequent.  The  worry  and  strain  connected  wiih  examinations 
are  sometimes  exciting  causes,  and  chorea  at  times  follows  an  attack  of 
malarial  or  some  other  infective  fever.  Intestinal  worms  may 
})or]iaps  excite  chorea,  though  this  agent  of  the  disease  has  become 
much  rarer  in  recent  years. 

Eye-strain  has  been  put  down  as  one  of  the  causes  of  chorea.  It 
sometimes  excites  habit  s})asm,  but  rarely  ever  a  true  Sydenham's  chorea. 
The  disease  is  also  said  to  follow,  at  times,  the  irritation  of  nasal  disease 
and  sexual  disorders.  Pregnancy  is  the  cause  of  chorea,  generally  in 
primiparffi  and  in  women  under  the  age  of  tAventy-five. 

A  kind  of  ])seu(lo-cJi()rea  is  sometimes  set  up  in  a  school  or  family 
by  imitation.  The  true  disease  caunot  be  caused  by  this  means  alone, 
though  an  epidemic  due  to  a  common  infection  is  possible. 
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Symptoms. — The  disease  begins  with  some  sliglit  twitching  move- 
ments of  the  face  or  hand,  one  side  being  usually  more  affected  than  the 
other,  and  the  right  side  being  more  often  affected  at  first.  The  patient 
blinks  the  eyes,  twitches  the  mouth,  grimaces,  and  jerks  the  head.  The 
hand  starts  involuntarily,  and  in  conveying  food  or  drink  to  the  mouth 
tlie  utensil  is  sometimes  dropped.  The  trunk  and  shoulders  are  twisted 
about,  and  the  child  wriggles  in  its  chair.  In  walking  the  feet  catch, 
the  legs  give  out,  and  the  child  stumbles  or  falls.  In  the  course  of  a 
week  both  sides  of  the  body  become  affected,  but  generally  there  is 
more  disturbance  on  the  side  originally  affected.  The  movements 
gradually  become  still  more  violent :  the  patient  cannot  sit  quiet 
for  a  moment ;  the  face  is  continually  distorted  ;  the  tongue  is  thrust 
out ;  the  eyes  twitch ;  speech  is  indistinct ;  the  head  is  jerked  to  and 
fro ;  the  arms  and  legs  are  flung  out  like  flails.  A  certain  amount 
of  muscular  weakness  accompanies  it  all,  and,  if  the  case  is  a  severe 
one,  in  two  or  three  weeks  the  patient  is  unable  to  dress  or  feed  himself 
except  with  the  greatest  difficulty.  The  speech  continues  thick  and  in- 
distinct, owing  to  the  twitchings  of  the  tongue  and  lips,  and  swallowing 
is  difficult.  The  movements  cease,  almost  invariably,  during  sleep,  but 
in  bad  cases  the  twitchings  are  so  severe  that  sleep  is  much  disturbed. 
The  child  wakens  with  bad  dreams,  and  in  some  cases  an  actual  delirium 
occurs,  during  which  the  patient  screams  or  talks  inarticulately  and  inco- 
herently, and  betrays  the  same  excitement  that  one  sees  in  the  delirium 
of  fever.  This  state  usually  subsides  toward  morning.  At  all  times 
the  patient's  mental  condition  is  slightly  affected.  The  child  is  more 
irritable  and  peevish.  He  cries  at  little  things,  and  is  difficult  to  please 
or  to  manage.  There  is,  with  this  emotional  disturbance,  a  good  deal 
of  actual  hebetude  and  dulness.  The  appetite  is  less,  and  the  child 
becomes  pale  and  loses  flesh.  Nocturnal  enuresis  occasionally  occurs. 
The  urine  contains  an  excess  of  urea  and  phosphates,  and  sometimes 
hseraato-porphyrin ;  the  specific  gravity  is  often  high.  The  elec- 
trical irritability  of  muscles  is,  as  a  rule,  increased,  but  there  are  no 
qualitative  changes.  The  deep  reflexes  are  somewhat  lessened.  The 
pulse  is  often  rather  rapid,  sometimes  running  up  to  120  or  130,  and  I 
have  seen  cases  of  actual  tachycardia  without  any  organic  heart  lesion. 
In  a  percentage  of  cases  (10  to  20),  as  already  stated,  a  blowing 
murmur  is  heard  over  the  heart,  and  in  some  instances  the  evidences  of 
a  genuine  endocarditis  may  be  found,  though  usually  the  murmur  is  a 
functional  one  and  eventually  disappears.  The  child  becomes  pale  and 
aneemic,  and  examination  of  the  blood  shows  a  diminution  of  red  cells 
and  increase  of  white. 

The  symptoms  are  worse  in  the  morning,  and  improve  in  the  after- 
noon. This  is  more  especially  the  case  when  the  disease  has  become 
somewhat  chronic.  The  patient  suffers  little  pain,  and  sensory  disturb- 
ances are  not  often  observed.  Occasionally,  however,  rheumatic  pains 
accompany  the  disease.  The  special  senses  are  not  affected,  though  the 
chorea  may  involve  the  motor  muscles  of  the  eyeball. 

The  disease  reaches  its  height  in  about  three  or  four  weeks,  and  in 
most  instances  continues  without  very  much  change  for  a  month  or  two, 
then  gradually  subsides.  In  very  rare  cases  the  movements  are  so 
violent  and  severe  that  the  child  cannot  sleep,  and  can  M'ith  difficulty 
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swallow  food,  and  as  a  result  the  emaciation  and  weakness  increase,  so 
that  the  disease  ends  fatally. 

Occasionally,  one  finds  the  malady  running  a  very  mild  course,  and 
affecting  only  one  side  of  the  body,  and  such  cases  have  been  described 
as  illustrations  of  liemicliorea. 

In  other  instances  the  twitching  movements  are  very  slight,  while 
the  motor  weakness  is  so  great  as  to  amount  almost  to  a  hemiplegia,  and 
this  rare  type  has  been  called  paralytic  chorea. 

There  are  also,  I  am  sure,  many  instances  in  which  children  have 
suffered  from  a  progressive  weakness,  anaemia,  mental  hebetude  and 
irritation,  anorexia,  and  disturbed  sleep — in  fact,  with  all  the  symptoms 
of  chorea  except  the  spasmodic ;  and  I  believe  that  there  is  a  type  of 
chorea  in  which  the  disease  affects  the  motor  mechanisms  but  very 
slightly  (latent  chorea). 

When  chorea  affects  pregnant  women  the  disease  runs  very  much 
the  same  course  as  in  the  chorea  of  children.  It  begins  in  the  early 
months  of  pregnancy,  and  does  not,  as  a  rule,  end  until  parturition, 
although  by  suitable  treatment  it  may  sometimes  be  practically  cured 
before  that  time.  It  usually  affects  primiparse,  and  in  many  instances 
the  patients  have  had  chorea  earlier  in  life. 

When  the  psychic  functions  are  particularly  affected  by  the  chorea, 
there  results  a  great  mental  excitement,  especially  at  night,  with  de- 
lirium, hallucinations,  and  illusions.  After  one  or  two  weeks  the 
excitement  lessens,  and  the  patient  becomes  pale  and  apathetic,  then 
gradually  passes  into  the  stage  of  convalescence.  This  type  is  called 
chorea  insaniens  or  maniacal  chorea,  and  it  affects  older  children  (fifteen 
to  twenty)  and  adult  women.  It  sometimes  ends  fatally,  and  if  so 
death  occurs  in  about  a  fortnight. 

Course  and  Prognosis. — Chorea  usually  runs  a  course,  as  already 
said,  of  two  or  three  months.  By  vigorous  treatment  in  mild  cases  the 
duration  can  be  cut  down  to  four  or  six  weeks.  If  allowed  to  run  its 
natural  course,  it  subsides  gradually,  just  as  it  came  on.  In  a  good 
many  instances  the  child  has  a  trace  of  the  disease  remaining  in  the 
form  of  an  occasional  twitching  of  the  face  or  hand.  If  tliis  continues 
for  some  months,  a  relapse  is  very  likely  to  occur.  Relapses,  in  fact, 
are  extremely  frequent  in  chorea,  and  amongst  my  own  cases  about  one- 
third  had  more  than  one  attack.  These  relapses  are  generally  slightly 
less  in  intensity  than  the  original  attack,  and  they  are  apt  to  occur 
within  a  year  of  the  first  illness.  The  same  child  may  have  an  attack 
of  ciiorea  every  year  for  four  or  five  years.  The  average  number 
of  relapses,  however,  is  two.  Among  55  cases  of  relapsing  chorea, 
26,  or  not  quite  half,  had  only  a  single  relapse.  These  recurrences 
rarely  take  place  after  maturity  is  reached,  except  when  the  patient 
becomes  pregnant. 

Pathology  and  Pathological  Anatomy. — A  considerable 
amount  of  evidence  is  now  being  brought  forward  to  show  that  chorea 
minor  is  usually  a  disease  of  infectious  origin.  Still,  it  cannot  yet  be 
said  that  this  matter  is  an  established  scientific  fact.  If  the  process  is 
not  due  to  a  microl)e,  wo  must  certainly  assume  that  there  is  a  morbid 
diathetic  condition — allied  to  that  of  rheumatism — and  that  this  disturb- 
ing humor  of  the  blood  is  poured  out  and  irritates  the  nerves,  precisely 
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as  Sydenham  suggested  more  than  two  hundred  years  ago.  I  cannot 
express  my  views  upon  the  pathological  anatomy  of  the  disease  in  any 
different  way  to  that  which  I  have  used  before  in  my  communications  upon 
this  subject.  I  believe  that  the  seat  of  the  lesions  in  chorea  is  in  the 
brain,  and  is  usually  in  the  gray  matter  of  the  motor  area  of  the  cortex, 
involving  also  somewhat  the  pyramidal  tract  and  basal  ganglia.  The 
lesions  are  in  acute  and  severe  cases  of  the  nature  of  intense  hypersemia, 
with  dilatation  of  vessels,  small  hemorrhages,  and  spots  of  softening. 
There  is  in  these  cases  infiltration  of  the  perivascular  spaces  with 
round  cells  and  swelling  and  proliferation  of  the  intima  of  the  small 
arteries.  In  mild  and  chronic  cases  the  evidence  of  active  vascular 
irritation  is  less,  but  there  are  perivascular  dilatations  and  increase 
of  connective  tissue.  The  process  suggests  a  low  grade  or  an  initial 
stage  of  inflammation  (encephalitis  subacuta  non-suppurativa),  but 
more  disseminated  and  less  intense  than  in  the  ordinary  types.  The 
pathological  examinations  of  cases  of  hereditary  and  chronic  chorea 
(Oppenheim,  Dana),  as  well  as  those  of  acute  fatal  chorea,  give  sup- 
port to  these  views  (Fig.  61).  The  hypersemic  process  may  not  be 
confined  to  the  meninges  and  motor  areas  of  the  brain  and  cord, 
but  it  is  only  from  the  disease  in  these  parts  that  the  symptoms  of 
chorea  arise. 

The  presence  of  points  of  irritation  in  the  cortex  and  its  meninges 
and  in  the  deeper  parts  excites  discharges  of  nerve  force  and  produces 
the  choreic  movements.  The  interruption  of  the  voluntary  nerve 
impulses  by  diseased  foci  makes  these  movements  irregular.  The 
apparently  special  involvement  of  the  basal  ganglia  may  explain  some 
of  the  inco-ordination.  In  paralytic  chorea  the  pyramidal  tract  is 
probably  more  seriously  injured  by  some  single  large  focus  of  conges- 
tion, exudation,  or  hemorrhage.  In  maniacal  chorea  the  meninges  and 
cortex  are  more  involved. 

In  a  considerable  proportion  of  cases,  especially  those  of  long  dura- 
tion, evidences  of  endocarditis  are  present. 

Diagnosis. — The  disease  is  to  be  distinguished  from  spasmodic 
tic,  hysteria,  and  gross  lesions  of  the  brain  leading  to  symptomatic 
•choreic  movements.  It  is  differentiated  from  spasmodic  tic  by  the 
fact  that  the  twitching  movements  are  wide  and  irregularly  distrib- 
uted, and  do  not  simulate  any  purposive  movements.  In  the 
spasmodic  tic  the  child  opens  and  shuts  his  mouth  or  distorts  his  fea- 
tures in  a  grimace,  or  he  jumps  up  and  down  on  the  floor,  or  jerks  his 
arm  in  some  regular  co-ordinate  movement.  In  chorea  the  spasm 
usually  begins  unilaterally — is  more  pronounced  on  one  side  than  on 
the  other.  In  tic  the  movements  are  limited  to  a  few  groups  of  muscles, 
such  as  those  of  the  eyes  or  larynx,  or  to  the  trunk  or  the  legs,  while 
in  chorea  the  movements  are  unilateral  or  general.  Chorea  attacks 
children  who  have  not  any  special  marked  neurotic  taint  and  who  are 
usually  bright  mentally.  Spasmodic  tic  affects  neurotic  children,  and 
is  sometimes  associated  with  decided  mental  deterioration.  Chorea 
begins  rather  suddenly,  in  a  comparatively  short  time  reaches  its 
height,  and  runs  a  subacute  course.  Tic  may  be  said  to  be  chronic  from 
the  start.  Chorea  is  usually  associated  with  physical  symptoms  of  mal- 
nutrition, anaemia,  general  weakness,  anorexia,  and  sometimes  with  rheu- 
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matism  and  cardiac  trouble,  while  spasmodic  tic  may  occur  in  persons 
who,  physically,  are  otherwise  quite  well. 

Hysterical  spasms  are  readily  distinguished  by  the  fact  that  they  are 
never  simple  inco-ordinate  twitching  movements,  but  are  usually  rhyth- 
mical, involving  often  the  entire  muscles  of  the  body.  Thus  in  hyster- 
ical spasm  the  child  dances  upon  the  floor,  or  has  attacks  of  oscillatory 
spasm  of  the  head,  or  goes  through  movements  which  are  indicative  of 
the  mental  excitement  associated  with  it.  Hysteria  also  usually  attacks 
children  of  an  older  age  during  the  period  of  adolescence  or  early  adult 
life,  and  the  emotional  crises  and  the  characteristic  emotional  mental 
state  are  often  present.  The  physical  stigmata  of  hysteria,  such  as 
contractures,  palsies,   anaesthesias,  are  also  present  and  distinctive. 

Peognosis. — The  prognosis  in  chorea  minor  is  almost  invariably 
favorable.  A  great  many  patients,  however,  have  a  relapse,  and  in 
some  instances  the  disease  passes  into  a  mild  chronic  type.  This,  in 
turn,  may  develop  into  a  form  of  habit  chorea  or  into  some  hysterical 
aifection.  Occasionally  chorea  seems  to  disappear,  and  epilepsy  or  a 
severe  form  of  migraine  takes  its  place  as  adolescence  comes  on.  Death 
rarely  occurs  in  children.  I  have  seen  only  1  case  among  nearly  400. 
Death  from  chorea  in  adults  seems  to  be  more  frequent,  particularly  in 
chorea  insaniens,  but  this  is  a  form  of  the  disease  which  is  certainly  rare 
in  this  locality.    In  England  the  mortality  from  chorea  is  about  2  per  cent. 

Treatment. — The  child  who  is  suffering  from  St.  Vitus'  dance 
should  be  taken  from  school,  and,  if  the  case  is  severe,  from  all  studies 
or  serious  mental  application.  He  should  be  put  to  bed  early  and  made 
to  have  long  hours  of  sleep.  In  severe  and  serious  cases  the  child 
should  be  kept  in  bed  all  the  time,  and  this  treatment  has  been  recom- 
mended as  one  to  be  universally  followed.  It  is  not,  however,  neces- 
sary in  the  majority  of  cases.  The  patient  should  be  allowed  to  go  out 
of  doors,  but  not  to  indulge  in  any  violent  play  or  exercise.  Every 
morning  the  nurse  should  sponge  the  back,  neck,  and  chest  thor- 
oughly with  cool  water,  splashing  it  on  and  rubbing  the  surface  well 
afterward.  In  place  of  this,  it  is  sometimes  better  to  have  the  child  sit 
on  the  edge  of  the  bath-tub  and  then  to  pour  water,  at  a  temperature  of 
about  70°  F.,  from  a  pitcher  so  that  it  will  strike  the  back.  The  child 
should  then  be  well  rubbed,  and  either  put  back  to  bed  or  dressed,  ac- 
cording to  the  severity  of  the  condition.  The  diet  should  be  a  plain 
one,  excluding  much  meat,  rich  food,  and  sweets,  but  it  is  not  necessary 
to  put  these  patients  upon  a  very  rigid  regimen. 

As  regards  medicines,  there  is  no  doubt  that  arsenic  has  a  good  effect 
in  shortening  the  disease  and  lessening  the  severity  of  the  symptoms, 
and  it  is  usually  best  to  coml)ine  this  with  a  preparation  of  iron  and 
quinine.  The  common  prescription  which  is  used  by  myself  personally 
and  in  my  clinic  is  the  folknving : 

I^.  Solutionis  potassii  arsenitis,  sij  Vf[x\ ; 

Vini  ferri  amari,  q.  s.  ad  siv. — M. 

Sig.  3j  ter  in  die. 

If  the  cliild  has  any  tubercular  taint,  I  use,  instead  of  the  bitter  wine 
of  iron,  the  syrup  of  the  iodide  of  iron,  in  the  following  prescri^ition  : 
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I^.  Solutionis  potassii  arsenitis,  sij  Hlxl ; 

Syrupi  ferri  ioclidi,  3v  ; 

Aquse,                                    q.  s.  ad  siv. — M. 
Sig.  3J  ter  in  die. 

The  arsenic  should  be  increased  gradually,  at  the  rate  of  two  drops  every 
second  day,  until  the  patient  is  taking  from  10  to  15  drops  of  the  Fow- 
ler's solution  three  times  a  day.  It  is  rarely  necessary  to  go  above  12 
drops  at  a  dose,  but  at  times  one  can  advantageously  increase  it  to  20 
drops. 

The  use  of  zinc  in  chorea  is  sometimes  beneficial,  and  it  used  to  be 
strongly  recommended  by  West.  It  is  a  much  more  disagreeable 
drug  to  administer,  however,  and  I  seldom  use  it  now,  except  in  cases 
where  the  disease  has  become  somewhat  chronic  and  is  assuming,  per- 
haps, the  characteristics  of  a  spasmodic  tic.  In  such  cases  the  following 
may  be  prescribed  : 

I^.     Zinci  bromidi,  3j  ; 

Aquae,  §j. — M. 

Sig.  tltx  ter  in  die,  increased  by  TTlj  to  TTLxxx  t.  i.  d. 

Next  to  arsenic  in  absolute  and  demonstrable  efficiency  are  the 
various  coal-tar  products — antipyrine,  antifebrine,  and  exalgine.  Of 
these  I  have  found  that  exalgine  is  by  far  the  most  certain.  In  a  series 
of  cases  which  were  treated  with  this  drug  at  my  clinic  I  found  that  in 
some  instances  the  disease  could  be  really  aborted  by  large  doses  of 
exalgine ;  in  others  its  course  was  shortened  and  the  symptoms  were 
ameliorated.  The  plan  of  giving  it  is  to  make  powders  containing  each 
2  grains  of  exalgine  and  5  of  the  saccharated  carbonate  of  iron.  One 
of  these  is  given  three  times  a  day  the  first  day ;  then  an  additional 
powder  is  given  each  succeeding  day  until  the  patient  is  taking  eight 
powders  daily,  the  maximum  daily  dose  being  15  to  18  grains  in  chil- 
dren of  the  age  of  ten  or  twelve.  It  is  to  be  remembered,  however,, 
that  exalgine  is  not  an  entirely  safe  drug.  While  I  have  never  known 
any  very  serious  results  from  it,  I  have  seen  a  very  alarming  condition 
of  cyanosis  produced,  and  it  is  for  this  reason  that  I  administer  the  iron 
in  combination  with  the  exalgine.  I  also  insist  that  the  patients  who 
are  taking  this  treatment  shall  be  put  to  bed  for  at  least  a  larger  portion 
of  the  time,  and  be  seen  daily  by  the  physician.  While  I  believe  that 
exalgine  is  a  most  efPective  remedy  for  chorea,  I  do  not  generally  use 
it,  for  the  reason  that  it  may  produce  grave  symptoms,  and  I  feel  that  it 
may  be,  at  times,  a  dangerous  drug.  The  exalgine  treatment,  therefore^ 
is  only  reserved  for  the  more  serious  cases  and  those  which  can  be  kept 
under  control  in  a  hospital  or  under  the  close  personal  supervision  of 
the  physician. 

There  are  a  great  many  other  drugs  which  have  been  recommended 
in  chorea.  Among  them  is  quinine,  the  use  of  which  has  been  advised 
by  H.  C.  Wood.  He  states,  however,  that  in  order  to  get  what  may  be 
called  the  "specific"  effects  it  must  be  given  in  very  large  doses,  and 
he  reports  a  case  in  which  the  child  received  1000  grains  in  four  weeks 
or  about  30  grains  a  day.     I  am  quite  sure  that  quinine  has  no  special 
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effect  on  chorea  in  ordinary  doses.  The  salicylate  of  soda  has  been 
recommended  in  chorea,  and  it  probably  has  some  utility  in  cases  asso- 
ciated with  decided  arthritic  manifestations. 


THE  SPASMODIC  TICS. 

Introduction. — It  sometimes  happens  that  chorea  minor,  when  not 
completely  cured,  leaves  as  a  residuum  certain  habit  spasms  which  are 
usually  mild  in  type  and  eventually  curable,  but  which  may  perhaps  be 
kept  up  by  some  reflex  irritation  or  neuropathic  constitution.  These 
spasms  involve  generally  one  or  two  groups  of  muscles,  such  as  a 
tmtching  of  the  eyes  or  sniffing  of  the  nose  and  shrugging  of  the 
shoulders. 

At  other  times  one  sees  children  develop  precisely  this  same  kind  of 
twitching  spasm  without  any  previous  chorea.  The  child  of  nervous 
habit  is  noticed,  when  he  gets  to  be  nine  or  ten  years  old,  to  distort  his 
face,  to  twitch  the  hand  occasionally  or  the  shoulder,  and  the  parents 
become  alarmed  at  the  possible  onset  of  St.  Vitus'  dance.  These 
spasms  last  perhaps  for  a  few  weeks  and  then  gradually  disappear,  or 
they  settle  down  into  permanent  habits  and  last  for  a  number  of  years. 
These  are  cases  which  resemble  abortive  attacks  of  chorea  on  one  hand, 
or  incompletely  aborted  attacks,  ending  in  a  chronic  condition,  in  other 
instances. 

In  still  other  cases  the  child  may,  without  any  previous  symptoms, 
develop  a  peculiar  spasm  involving  a  single  group  of  muscles,  such  as 
that  of  the  diaphragm  or  those  of  the  larynx  or  those  of  the  neck  or 
face.  Here  there  is  no  particular  evidence  of  a  history  of  Sydenham's 
chorea ;  the  twitchings  are  isolated  and  chronic  and  persistent. 

The  above  spasmodic  troubles  have  often  been  classed  under  the 
head  of  "  chronic  chorea."  Some  of  them  do  hold  a  kinship  to  that 
disease,  but,  on  the  whole,  they  occupy  a  very  distinct  field,  both  on 
account  of  their  pathology  and  their  clinical  course,  and  they  are  best 
grouped  under  the  head  of  "  spasmodic  tic "  or  tic  convukif. 

Definition. — The  spasmodic  tics  are  chronic  disorders  showing  them- 
.selves  in  the  form  of  quick,  electric-like  spasms  of  single  muscles  or  of 
muscular  groups  acting  expressively  for  the  same  physiological  purpose. 
The  spasmodic  movements  are  violent,  and  several  rapid  contractions 
succeed  each  other,  after  which  there  is  a  period  of  rest.  They  are 
variously  distributed,  and  are  at  times  associated  with  other  symptoms. 
The  disease  is  a  degenerative  one,  and  lasts  for  many  months  or  even 
years.  The  malady  takes  various  forms,  and  under  it  are  included  the 
following  groups : 

1st.  Habit  spasm  or  habit  chorea. 

2d.  Spasmodic  tic  proper,  including  forms  of  wry-neck  and  mimic 
tic,  retro-collic  spasm,  so-called  chorea  of  the  larynx  and  of  the  dia- 
phragm. 

3d.  Psijchir  fir,  including  the  so-called  Tourette's  disease,  latah,  and 
myriachit,  the  jumpers,  etc. 
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Etiology. — The  tics  almost  always  begin  in  childhood,  and  the  age 
at  which  they  start  is  about  the  same  as  that  of  Sydenham's  chorea — 
that  is,  between  the  fifth  and  fifteenth  years.  Some  of  the  special  forms 
of  tic  begin  later,  as  will  be  shown  under  Symptoms  (p.  513). 

The  disease  attacks  boys  rather  more  often  than  girls,  and  there  is 
always  some  hereditary  neuropathic  history,  or,  at  any  rate,  the  chil- 
dren themselves  are  of  nervous  temperament.  In  the  psychic  tics  the 
influence  is  especially  marked.  Rheumatism  has  little  to  do  with  the 
malady.  The  exciting  cause  is  sometimes  an  attack  of  ordinary  chorea, 
leaving  a  habit  spasm  or  a  tic  as  a  residuum.  In  other  instances  the 
cause  is  some  excessive  strain,  overwork,  fright,  shock,  or  injury. 
Masturbation  plays  a  part  in  psychic  cases.  Not  infrequently  the 
active  cause  of  habit  spasm  is  a  reflex  irritation,  such  as  disturbance 
in  the  refraction  of  the  eyes,  nasal  stenosis,  stenosis  of  the  lachrymal 
ducts,  adenoma  of  the  pharynx,  genital  irritations,  and  perhaps,  at 
times,  intestinal  irritations.  Tic  proper,  however,  is  not  a  reflex  dis- 
ease, and  on  the  whole  the  influences  of  a  neuropathic  constitution  and 
of  nervous  strains  are  the  predominant  ones  in  this  group,  distinguishing 
it  in  many  respects  from  ordinary  chorea. 

Symptoms. — Habit  Spasm. — The  most  common  form  of  habit  spasm 
is  a  twitching  of  the  muscles  of  the  face,  particularly  of  the  orbicular 
muscles  of  the  mouth  and  eyes.  The  child  is  noticed  frequently  to 
close  the  lids  of  one  or  both  eyes  very  tightly  two  or  three  times  in 
succession,  repeating  this  every  few  minutes.  At  other  times  he  sud- 
denly throws  his  mouth  wide  open,  jerks  the  head  back,  and  perhaps 
protrudes  the  tongue,  or  perpetually  gnaws  the  lips.  Another  common 
form  of  habit  spasm  is  a  constant  sniffing  of  the  nose.  This  is  often 
started,  perhaps,  by  some  chronic  catarrhal  condition  that  is  kept  up  by 
the  neuropathic  tendencies  of  the  patient. 

Children  with  habit  chorea  often  jerk  the  shoulders,  and  occasionally 
the  arms  and  legs,  or  make  some  curious  gesticulation  or  grotesque 
pantomime. 

Spasmodic  Tic  Proper.^ — When  the  spasm  gets  definitely  located 
upon  one  or  two  nerve  centres  it  is  more  often  spoken  of  as  a  spasmodic 
tic,  and,  clinically,  we  find  names  given  to  a  number  of  difl^erent  kinds  of 
tic.  A  rather  common  type  is  that  known  as  "  chorea  of  the  larynx  "' 
(laryngeal  tic).  In  this  the  twitching  spasm  afffects  the  muscles  of  res- 
piration and  of  voice.  As  a  result  the  patient  makes  at  more  or  less- 
regular  intervals  loud  expiratory  noises,  like  the  bark  of  a  dog  or  like 
the  short,  sharp  cry  that  ushers  in  an  epileptic  spell.  Sometimes  the- 
noise  assumes  the  character  of  an  articulated  word,  as  in  the  case  of  a 
girl  who  was  under  my  treatment,  who  continually  repeated  "HoVy 
hoy."  In  these  cases  the  noises  may  be  kept  up  almost  constantly 
throughout  the  waking  hours  at  the  rate  of  ten  or  twenty  a  minute^ 
giving  neither  the  patient  nor  friends  any  rest.  The  spasmodic  move- 
ments increase  when  the  patient  is  excited,  and  are  much  less  when  he 
is  isolated.  They  cease  during  sleep.  No  amount  of  voluntary  control 
or  punishment  affects  this  disturbance,  except  temjjorarily. 

Spasmodic  tic  also  affects,  at  times,  the  muscles  of  the  trunk,  causing 
the  head  and  body  to  be  suddenly  pulled  backward  a  little.  As  the 
patient  sits  in  a  chair  the  head  and  shoulders  are  pulled  against  its  back,, 
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and  as  the  patient  walks  his  gait  is  interrupted  by  this  backward  twitch- 
ing of  the  body. 

Wry-neck. — There  are  two  forms  of  spasmodic  tic  which  are  seen 
in  middle  and  late  life,  as  well  as  during  childhood  and  adolescence. 
These  are  wry-neck  and  mimic  facial  tic.  The  term  wry-neck  is 
applied  also  to  a  tonic  spasm  of  the  muscles  supplied  by  the  spinal 
accessory  and  cervical  nerves,  and  this  condition  is  due  either  to  a 
congenital  disorder,  to  muscular  rheumatism,  or  to  irritation  of  enlarged 
glands  or  cervical  caries.  Leaving  out  these  cases  of  tonic  and  symp- 
tomatic wry-neck,  however,  there  is  a  large  number  of  cases  of  twitch- 
ing s])asm  involving  the  neck  muscles  which  belong  properly  under  the 
head  of  spasmodic  tics.  They  are  really  a  kind  of  habit  spasm ;  their 
seat  is  in  the  brain,  and  French  writers  (Brissaud)  speak  of  them  as 
mental  torticollis.  While  in  childhood  and  adolescence  wry-neck  is 
often  only  a  kind  of  psychic  or  habit  spasm,  in  later  life  it  assumes  the 
character  of  a  more  serious  degenerative  neurosis,  and  is  perhaps  asso- 
ciated with  some  organic  change. 

Facial  Tic. — The  above  statements  apply  also  to  facial  or  mimic  tic. 
This  usually  develops  after  the  period  of  middle  life,  and  is  sometimes  seen 
associated  with  tic  douloureux  or  after  an  attack  of  hemiplegia.  It  is  a 
rather  frequent  symptom  in  aged  people,  especially  women,  and  there 
too  is  a  mark  of  some  real  degenerative  process.  Facial  tic  occurring 
in  adult  life  is  sometimes,  like  the  other  tics,  a  reflex  disturbance,  but 
this  is  not  often  the  case.  The  disease  is  generally  described  separately, 
as  is  torticollis,  on  account  of  the  fact  that,  while  the  clinical  symptoms 
are  very  uniform,  the  cause  and  pathology  vary  very  much.  It  is  my 
opinion  that,  both  clinically  and  pathologically,  mimic  tic  can  be  brought 
in  closer  relation  with  the  group  of  spasmodic  tics  than  with  any  other 
class. 

Gilles  de  la  Tourette's  Disease  {llyospasmia ;  the  Jumping  Dis- 
ease).— There  is  a  form  of  spasmodic  tic  which  is  characterized  by  sudden 
convulsive  movements,  accompanied  with  inarticulate,  obscene,  or  pro- 
fane ejaculations  (coprolalia),  and  sometimes  with  echoing  of  words  heard 
(echolalia)  or  with  imitation  of  movements  suggested  (echokinesis). 
This  malady,  which  is  sometimes  called  "  Gilles  de  la  Tourette's  disease," 
has  been  observed  in  various  parts  of  the  world,  where  it  receives  differ- 
ent names.  The  persons  affected  in  Maine,  Canada,  and  certain  parts 
of  the  Northern  and  Central  States  are  called  "jumpers."  In  Siberia 
the  affection  is  called  "  myriachit."  In  Java  and  in  the  East  Indies, 
amongst  the  Malay  population,  it  is  called  "  latah."  It  is  endemic, 
therefore,  in  these  locations,  but  it  is  occasionally  seen  in  the  populous 
centres  of  Europe  and  of  the  United  States.  It  begins,  as  a  rule,  in 
children  between  the  ages  of  five  and  sixteen,  and  affects  men  oftener 
than  women.  There  is  a  neurotic  family  history,  and  the  disease  is 
decidedly  an  hereditary  as  well  as  a  family  one.  The  exciting  cause  is 
pro])ably,  in  most  instances,  very  slight.  Perhaps  some  ])owerful  emo- 
tion may  be  sufficient  or  some  acute  disease.  Tickling  lias  been  said, 
in  the  case  of  the  "jumpers,"  to  be  an  exciting  cause;  masturbation  is 
also  mentioned.  The  affection  seems  to  prevail  amongst  rather  inferior 
races  or  those  portions  of  strong  races  that  have  a  low  grade  of  nervous 
vitality.     It  is  a  disease  of  a  neurasthenic  people. 
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It  begins  with  attacks  of  sudden  motor  explosions  affecting  the  head, 
face,  and  upper  extremities  first,  then  involving  the  body.  The  patient 
while  sitting  quietly  will  suddenly  throw  the  arms  out  or  the  head  back, 
jumping  up  from  the  chair  high  into  the  room,  and  perhaps  uttering  some 
cry.  In  the  cases  of  latah  and  myriachit  the  patients  will  often  go  through 
a  sudden  act  which  they  are  told  to  do,  such  as  taking  off  their  clothes, 
getting  up,  or  sitting  down.  They  have  to  do  this  whether  they  are 
willing  or  not,  and  sometimes  while  they  are  loudly  protesting  against 
it.  In  mild  cases,  especially  those  seen  in  this  region,  the  more  violent 
movements  are  not  often  present,  and  the  child  simply  has  severe 
choreic  twitchings  of  the  face  or  arms,  sometimes  jumping  movements, 
which  in  many  respects  resemble,  so  far  as  the  motor  phenomena  are 
concerned,  the  ordinary  spasmodic  tic.  Besides  these  motor  phenomena, 
however,  the  patient  utters  explosive  sounds,  uses  foul  or  profane  words, 
sometimes  repeating  the  same  word  half  a  dozen  times ;  at  other  times 
uttering  a  phrase  full  of  obscenities  (coprolalia).  The  attacks  occur  at 
any  moment  when  the  child  is  at  school  or  at  table  amongst  his  family 
or  in  strange  surroundings,  and  may  lead  to  very  embarrassing  situa- 
tions. In  place  of  the  profane  or  obscene  words  the  child  sometimes 
simply  repeats  the  last  words  or  phrases  of  the  person  to  whom  he  is 
talking;.  This  is  known  as  echolalia.  Tourette  records  the  case  of  a 
young  woman  who  had  retired  to  rest  one  night,  when  a  dog  began  to 
bark  under  her  window.  The  unfortunate  patient  echoed  the  bark, 
which  the  dog  took  up  in  turn,  and  against  her  will  she  was  kept  bark- 
ing the  greater  part  of  the  night. 

Aside  from  the  motor  and  mental  symptoms  just  referred  to,  the 
patients  are  in  fairly  good  health.  Their  sleep,  appetite,  and  general 
nutrition  are  not  seriously  impaired.  Their  mental  condition  is  also,  as 
a  rule,  good,  though  they  show  evidences  of  nervousness  and  of  neuro- 
pathic taint,  and  are  in  some  instances  backward  morally  and  mental- 
ly. The  disease  is  not  specially  associated  with  hysteria,  and  is  more 
allied  to  a  mental  disorder  than  it  is  to  the  neuroses.  The  malady  is  a 
chronic  one,  beginning  insidiously,  lasting  for  years,  sometimes  for  a 
long  lifetime. 

Prognosis. — The  prognosis  of  habit  spasm  is  almost  always  good 
unless  the  case  is  very  much  neglected.  As  a  rule,  children  who  have 
the  mild  types  of  habit  spasm  get  well  as  they  reach  the  age  of  fifteen 
or  sixteen ;  if  they  pass  that  age,  however,  without  being  cured,  it  is 
apt  to  continue  more  or  less  through  life,  there  being  often  long  periods 
of  comparative  rest  from  it. 

The  prognosis  of  the  spasmodic  tics  proper,  such  as  affect  the  neck 
muscles,  face,  and  trunk,  is  much  more  serious.  When  the  malady  comes 
on  in  children  or  in  early  youth  the  outlook  is  fairly  good,  the  majority 
of  cases  getting  well  ;  but  where  it  develops  after  maturity,  as  is  often 
the  case  with  tic  of  the  spinal  accessory  or  face  or  of  the  upper  cervical 
nerves,  the  disease  is  extremely  obstinate,  though  it  is  not  absolutely 
incurable.     It  rarely  shortens  life.     Psychic  tics  are  rarely  curable. 

Pathology  and  Pathological  Anatomy. — While  chorea  minor 
is  essentially  an  irritative  and,  one  may  almost  say,  inflammatory  dis- 
ease, the  result  of  some  infective  or  humoral  poison,  the  various  forms 
of  spasmodic  tic  are  the  expression  of  a  degenerative  process.     In  some 
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cases,  such  as  those  which  are  the  sequel  of  chorea  minor,  this  de- 
generation is  simply  a  residuum  of  minute  foci  of  irritation  which 
caused  the  chorea.  In  other  cases  the  degenerative  process  is  congeni- 
tal, and  it  means  that  the  child  was  born  M^ith  certain  neurons  defective 
in  their  functional  work.  The  spasmodic  tics  are  therefore  to  be  classed 
M'ith  degenerative  neuroses. 

In  the  case  of  spasmodic  tic  the  seat  of  the  malady  is,  in  the  classical 
types  of  the  disease,  the  cortex  of  the  brain,  and  the  trouble  is  essen- 
tially one  involving  the  higher  centres  of  the  brain.  The  French 
observer,  Brissaud,  makes  a  very  sharp  distinction  between  spasmodic 
tic  proper  and  that  which  he  calls  "  spasm/'  but  which,  in  English, 
would  be  represented  by  the  phrase  "  twitching  spasm."  The  symp- 
tomatic twitching  spasm  of  chorea,  he  asserts,  is  always  a  reflex  dis- 
turbance or  at  least  an  irritation  of  some  part  of  the  spinal  reflex 
arc.  The  twitching  spasms  of  tic,  however,  are  due  to  an  irritation 
of  the  psychic  reflex  arc,  represented  by  the  sensory  neurons,  associa- 
tive neurons,  and  the  two  motor  neurons.  This  view  is  correct  for  most 
cases,  but  there  are  certain  kinds  of  twitching  spasms  which  simulate 
tic  chnically,  such  as  the  facial  spasms  of  old  people,  and  which  may  be 
due  to  lesions  located  lower  down  than  the  cortex. 

As  for  the  pathological  anatomy,  cases  have  been  reported  of  tic  due 
to  sarcoma  of  the  brain  (Moos),  to  aneurysm  of  the  ^•ertebral  artery  at  its 
junction  with  the  basilar  (Schiiltz),  and  to  lesions  of  the  convexity  of 
the  hemispheres,  as  in  the  cases  of  Chipault,  De  Brou,  Berkeley.  In 
the  spasmodic  tic  which  is  sometimes  associated  with  tic  douloureux 
there  is  degenerative  change  in  the  trigeminal  nerve  or  its  ganglia  or  in 
the  artery  supplying  it.  The  peripheral  nerves,  however,  as  a  rule,  are 
not  involved,  nor  are  the  motor  nuclei. 

Diagnosis. — The  characteristics  of  spasmodic  tic  have  already  been 
described  under  the  head  of  Chorea.  The  essential  point  in  their 
symptomatology,  as  was  pointed  out  by  Trousseau,  is  that  the  move- 
ments are  quick,  lightning-like,  and  expressive.  Spasmodic  tic  is  a 
purposeful  twitch,  while  chorea  is  a  purposeless,  inco-ordinate  twitch 
of  a  single  muscle  perhaps  or  of  muscular  groups.  The  distinguishing 
factors  in  etiology,  course,  and  pathology  have  been  dwelt  upon  suf- 
ficiently. Psychic  tic  is  one  which  has  distinguishing  features  so 
marked  that  it  only  requires  the  physician  to  be  sure  he  is  not  dealing 
with  a  simulator  or  with  hysteria. 

Treatment. — The  treatment  of  habit  spasm  is  very  much  the  same 
as  that  for  chorea  minor.  The  disease  is  often  simply  the  expression  of 
anaemia  and  malnutrition,  overwork,  or  overtaxing  of  the  eyes;  hence 
measures  to  relieve  tliese  things  sliould  be  taken.  Such  measures  have 
already  been  indicated  under  the  head  of  the  Treatment  of  Chorea 
(p.  510).  Sources  of  reflex  disturbance  from  the  nose,  throat,  and  teeth 
should  be  investigated. 

In  the  spasmodic  tics,  which  comes  on  idiojmthically  without  any 
previous  history  of  chorea,  the  treatment  has  to  be  somewhat  different. 
In  these  cases  the  neur()j)athic  constitution  of  the  patient  has  to  be  con- 
sidered, and  measures  for  strcngtliening  the  nervous  system  are  indicated. 
There  is,  in  these  cases,  often  a  very  great  need  of  moral  influence,  and 
the  same  measures  which  are  indicated  in  hysteria  arc  many  times  use- 
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fill ;  tliat  is  to  say,  the  child  needs  to  be  isolated,  or  at  least  removed 
from  its  parents,  and  placed  either  with  strangers  or  in  an  institution 
for  a  time.  This  applies  particularly  to  cases  of  chorea  of  the  larynx, 
facial  tic,  and  irregular  forms  of  tic  occurring  in  the  young.  In  wry- 
neck and  retro-coil ic  spasm  I  have  found  that  patients  do  best  when 
placed  in  a  rest-cure,  where  they  should  be  given  massage,  electricity, 
and  the  usual  adjuvants  of  that  treatment.  As  an  adjuvant  I  have 
found  the  use  of  the  Say  re  apparatus  for  stretching  the  neck  gives  bene- 
fit. The  patient  should  be  placed  in  a  chair  and  the  apparatus  adjusted 
to  the  neck  and  shoulders.  He  is  then  lifted  from  the  ground  and  held 
suspended  for,  at  first,  one  minute,  the  time  being  increased  to  three 
or  four  minutes  daily.  In  other  instances  it  is  better  simply  to  place 
the  patient  in  a  chair  and  pull  upon  the  neck  to  the  extent  of  about 
twenty-five  pounds,  the  patient  being  kept  in  this  position  for  five 
minutes.     During  this  time  gentle  muscular  movements  are  made. 

In  rare  cases  cure  has  been  secured  by  the  hypodermic  injection  of 
large  does  of  atropine,  beginning  with  yi^  of  a  grain,  and  increasing  it 
gradually  until  a  tenth  of  a  grain  or  even  more  is  taken  once  daily. 
Sometimes  a  pill  containing  y^  of  a  grain  of  hyoscine  hydrobromate 
is  helpful.  In  cases  where  the  disease  is  of  long  standing  or  the  patient 
is  in  middle  or  advanced  life  the  use  of  opium  in  moderate  doses  has 
been  recommended,  but  it  should  be  given  very  carefully.  The  fluid 
extract  of  conium  has  been  used  with  some  success,  temporarily  at  least. 
The  patient  is  given  5  drops  of  fluid  extract  of  conium  three  times  a 
day,  and  this  dose  is  increased  a  drop  at  a  time  until  25  or  30  drops,  or 
even  more,  are  taken  three  times  a  day.  Constitutional  effects,  such  as 
drooping  of  the  eyelids  and  great  muscular  weakness^  should  be  closely 
watched  for.  Furthermore,  the  physician  should  see  to  it  that  his  co- 
nium is  a  good  article.  In  some  instances  I  have  found  the  preparations 
to  be  absolutely  inert.  The  fluid  extract  of  gelsemium  may  be  used  in 
the  same  way.  The  bromide  of  zinc,  in  doses  of  2  grains  increased  to 
10,  three  times  a  day,  is  sometimes  useful  in  younger  patients.  This 
drug  is  apt  to  disagree  with  the  stomach,  and  its  administration  must  be 
carefully  watched. 

Too  much  importance  cannot  be  laid  upon  the  necessity  of  beginning 
treatment  early  in  the  disease.  I  must  confess  to  having  very  little 
confidence  in  the  use  of  drugs  of  any  kind  in  this  affection,  especially 
when  the  patients  are  adults  or  the  disease  is  of  long  standing. 

It  has  long  been  considered  very  important  to  look  out  for  reflex 
irritation  in  cases  of  spasmodic  tic.  In  mild  cases,  in  children,  there  is 
no  doubt  that  much  good  can  be  obtained  by  examination  of  the  eyes, 
correcting  any  deformities  there,  and  by  seeing  that  there  are  no  serious 
disorders  of  the  respiratory  and  lachrymal  passages,  no  disease  of  the 
teeth,  no  irritation  in  the  ears,  no  genital  or  gastric  disturbances,  and  no 
cervical  caries.  In  the  older  cases  very  little  benefit  results  from  these 
measures.  In  a  facial  spasm  one  can  sometimes  temporarily  lessen  the 
severity  of  the  trouble  by  dropping  a  2  per  cent,  solution  of  cocaine  into 
the  eye. 

Mechanical  measures  have  often  been  resorted  to  for  the  relief  of 
cervical  spasms,  and  some  ingenious  instruments  have  been  devised,  of 
which  pictures  can  be  found  in  the  current  catalogues  of  surgical  instru- 
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ment-makers.  I  have,  myself,  never  been  able  to  get  any  benefit  from 
such  appliances,  although  occasionally  such  benefit  is  reported.  Sur- 
gical measures  have  often  been  resorted  to,  and  have  been  much  lauded 
in  certain  quarters.  Stretching  the  nerves  was  at  one  time  attempted, 
but  this  measure  may  be  considered  entirely  useless.  Resection  of  the 
nerve  is  only  practicable  in  those  forms  of  tic  involving  the  spinal  acces- 
sory and  cervical  nerves.  In  spasm  affecting  the  spinal  accessory  the 
best  results  appear  to  have  follo^ved  the  resection  of  this  nerve.  The 
simple  cutting  or  stretching  of  it  does  not  do  any  good.  In  most  cases, 
however,  if  one  nerve  is  resected,  the  spasm  soon  involves  other  nerves, 
and  the  final  result  is  unsatisfactory.  The  resection  of  the  posterior 
branches  of  the  upper  third  cervical  nerves  has  been  performed  by  Keen 
of  Philadelphia,  by  R.  H.  Sayre  of  this  city,  Walton,  and  others  with 
slight  success. 

Local  applications  sometimes  produce  temporary  benefit ;  thus  freez- 
ing the  skin  over  the  facial  nerve  and  injecting  cocaine  over  it  will 
sometimes  relieve  the  spasm  for  a  time.  The  application  of  the  galvanic 
current  has  certainly  a  palliative  effect,  but  hardly  anything  more.  A 
stabile  current  should  be  given  directly  over  the  affected  muscles  for 
a  period  of  about  ten  minutes. 

Progressive  Choreic  Tic. 

There  is  a  form  of  spasmodic  disorder  which  starts  in  childhood, 
beginning  usually  with  the  symptoms  of  chorea ;  it  gradually  progresses, 
taking  upon  itself  the  character  of  spasmodic  tic,  involving  generally, 
first,  the  neck  muscles,  then  the  face  or  arm,  and  finally  the  whole 
body.  Associated  with  twitching  spasms,  tonic  spasms  also  appear 
toward  the  end,  when  the  patient  may  even  suffer  from  opisthotonos. 
The  disease  is  steadily  progressive  and  eventually  fatal. 

Etiology. — The  patients  are  most  often  boys,  and  the  malady 
begins  during  the  choreic  age — /.  e.  between  five  and  twelve.  There 
is  generally  a  neuropathic  family  and  personal  history.  No  special 
association  with  rheumatism  has  been  noted.  The  exciting  causes  are 
much  the  same  as  those  of  chorea — that  is  to  say,  mental  shock,  injury, 
infectious  disease,  overstrain,  and  malnutrition. 

Symptoms. — The  disease  begins  with  choreic  twitchings  in  one 
side  of  the  face,  then  in  the  neck,  and  then  in  the  arm.  These 
choreic  twitchings  extend  slowly  with  some  remissions.  In  four  or  five 
years  both  sides  of  the  body  are  affected  with  the  twitcliings,  and 
symptoms  which  resemble  torticollis  may  be  noticed.  This  torticollis 
at  first  involves  tlie  neck  muscles  supplied  by  one  spinal  accessory. 
After  a  time  other  cervical  muscles  arc  involved,  and  the  head  is  at 
times  twitched  to  one  side,  and  again  pulled  back  upon  the  neck  or 
forced  forward.  In  a  few  years  more  the  choreic  movements  and  the 
other  tonic  spasmodic  movements  have  invaded  the  muscles  of  the 
trunk  and  all  extremities.  The  patient  is  now  never  left  at  rest  except 
during  sleep.  The  severest  movements,  however,  still  centre  about  the 
neck  muscles,  and  these  cases  are  often  classed  as  cases  of  chronic 
torticollis.  But  they  have,  besides  the  symptoms  of  torticollis,  facial 
tic,  violent  choreic  movements  of  all  four  extremities,  with,  at  times, 
tonic  spasm  of  the  trunk  muscles.      On  account  of  this  wide  extent 
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of  the  spasms,  especially  in  cases  where  the  general  spasmodic  move- 
ments are  very  marked,  the  diagnosis  is  sometimes  made  of  chronic 
chorea.  The  disease  having  reached  this  point,  the  patients  often 
remain  without  any  great  change  for  a  number  of  years.  They  do 
not  suffer  in  their  general  nutrition  very  much ;  they  have  no  great 
amount  of  pain,  but  there  is  at  times  great  fatigue  incident  to  the  con- 
tinual motion.  They  may  also  have,  at  times,  some  actual  muscular 
pains,  which  are  perhaps  the  result  of  the  constant  strain  put  upon 
them.  Mentally,  these  patients,  so  far  as  I  have  seen  them,  have  been 
fully  up  to  the  average  in  intelligence,  and  they  do  not  show  the  pro- 
gressive deterioration  of  hereditary  chorea.  Occasionally  they  may 
suffer  from  hysterical  or  even  epileptic  convulsions. 

As  the  presentation  of  this  complexity  of  symptoms  has  not  been 
made  before,  I  venture  to  insert  briefly  the  notes  of  a  few  of  my  cases  :^ 

Case  I. — A  boy,  Frederick  M ,  twelve  years  of  age,  of  good 

family  history,  came  to  my  clinic  in  the  fall  of  1895.  He  was  well- 
developed,  bright,  and  intelligent  for  his  years.  At  the  age  of  five 
years,  without  any  cause  that  could  be  discovered,  he  began  to  have 
some  choreic  twitchings  in  the  right  side  of  the  face,  then  in  the  neck, 
and  then  in  the  arm.  These  continued  to  increase  gradually,  though 
there  were  some  remissions,  and  the  progress  was  very  slow.  His 
speech  was  clear  when  seen  by  me,  and  his  intelligence  good ;  he  had 
no  signs  of  cardiac  or  other  organic  disease.  He  suffered  from  choreic 
movements  which  affected  the  fingers,  especially  of  the  right  hand, 
but  also,  to  some  extent,  the  muscles  of  the  arm  and  forearm  and 
the  facial  muscles,  especially  the  orbicularis.  In  addition  to  the  chorea 
there  were  tonic  spasms  of  the  muscles  of  the  neck,  causing  the  head 
to  be  turned  over  toward  the  left  side.  In  other  words,  the  boy,  start- 
ing with  certain  choreic  movements  in  the  face  and  arm,  ended  in 
developing  symptoms  of  a  spasmodic  torticollis. 

Case  II. — A  boy  at  the  age  of  ten  years  had  a  severe  attack  of 
acute  rheumatism.  From  this  he  recovered.  At  the  age  of  fourteen  he 
began  to  have  chorea,  the  attack  resembling  apparently  the  ordinary 
chorea  of  Sydenham.  The  attacks  of  chorea  were  repeated  every  two 
or  three  years,  but  between  them  he  was  never  entirely  well,  and  with 
each  return  of  the  attack  there  was  a  gradual  involvement  of  the 
muscles  of  the  neck  and  trunk,  so  that  with  the  chorea  he  developed 
symptoms  of  wry-neck,  and  at  times  spasms  of  the  erector  spinse  which 
produced  almost  an  opisthotonos.  The  tonic  and  choreic  spasms  in- 
creased in  violence,  and  he  finally  died.  At  the  post-mortem  I 
found  a  very  marked  meningeal  thickening  of  the  convexity  of  the 
brain,  with  degenerative  changes  in  the  pyramidal  cells  of  the  cortex, 
especially  in  those  involving  the  legs,  arms,  and  trunk.  The  case  has 
been  reported  in  detail  elsewhere  (Figs.  60,  61). 

Case  III. — Kate  K ,  aged  thirteen,  was  attacked  when  ten  years 

old  with  a  severe  pain  in  the  left  side  and  a  sensation  as  though  she  were 
dying.  She  was  intensely  frightened,  but  had  no  spasmodic  attack  at 
that  time  or  any  unconsciousness.     Two  or  three  days  later  she  began 

*  Sachs  in  his  Text-Book  of  Nervous  Diseases  of  Children  describes  a  form  of  "  hereditary 
chorea  without  mental  deterioration"  whicli  resembles  the  above  malady  ;  but  1  have  not 
found  any  direct  hereditary  influence,  and  tlie  spasms  are  not  entirely  choreic. 
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to  have  choreic  movements  of  the  eye  muscles,  of  the  left  side  more 
particularly.  These  movements  have  continued,  with  very  slight  inter- 
missions, ever  since,  and  extended  gradually,  so  that  when  seen  by  me, 
three  vears  later,  she  had  choreiform  movements  of  the  shoulders,  neck, 
head,  and  face.  These  movements  were  accompanied  with  tonic  con- 
tractions of  the  muscles  of  the  neck,  so  that  she  presented  the  appear- 
ance of  a  person  in  the  chronic  stage  of  torticollis.  In  addition  to  that, 
she  had  a  slight  tremor  involving  the  right  hand.  This  became  much 
more  marked  when  she  was  excited.  In  this  case  also  there  seems  to 
have  developed  a  form  of  torticollis  on  the  basis  of  an  ordinary  attack 
of  chorea  minor. 

Diagnosis. — These  cases  are  to  be  distinguished  from  chronic  chorea 
by  the  fact  that  they  have  not  only  the  choreic  spasms,  but  also  the 
typical  purposeful  spasms  of  tic,  such  as  are  shown  in  wry-neck  and  in 
facial  tic,  and  by  the  fact  that  they  have  also  tonic  spasms  involving  the 
muscles  of  the  trunk,  and,  to  some  extent,  those  of  the  neck  and  ex- 
tremities.    The  disease  diiFers  also  from  spasmodic  tic  proper,  first  in 

Fig.  60. 


Choreic  tic,  showing  iittitiKlfs  assumed  during  the  spasmodic  movements. 

the  ])rimary  choreic  nature  of  the  symptoms,  there  being  at  the  onset,  in 
some  instances,  very  little  difference  in  the  symptoms  from  an  ordinary 
case  of  chronic  chorea.  In  the  second  ])laco,  the  spasms  are  mixed  in 
character  up  to  the  end,  involving  the  choreic  twitchings,  the  true 
tic-like  spasms,  and  tonic  spasms. 


FORMS  OF  CHOREA  NOT  DESERVING   THAT  NAME. 


521 


Pathological  Anatomy. — In  two  cases  in  which  I  made  an 
autopsy  I  found  serious  degenerative  changes,  chiefly  in  the  motor  area 
of  the  cortex  of  the  brain.  There  was  a  thickening  of  tlie  pia  mater, 
and  the  nerve  cells  showed  various  stages  of  degeneration ;  the  blood- 
vessels were  less  markedly  diseased^  O^^S-  ^1)- 

Fig.  6L 


Progressive  choreic  tic,  showing  area  of  lepto-meningitis. 

Prognosis. — The  patients  may  live  many  years  despite  their  suffer- 
ing. Two  of  my  patients  have  died,  one  after  twenty  years,  the  other 
after  ten  years,  of  illness.  After  the  severe  symptoms  have  set  in  the 
disease  steadily  but  slowly  progresses.  In  the  first  few  years  there  are 
long  but  not  complete  remissions. 

Treatment. — In  the  early  stages,  rest  and  the  ordinary  measures 
applicable  to  chorea  and  spasmodic  tic  are  indicated.  Later,  little  can 
be  given  but  symptomatic  treatment. 


Forms  of  Chorea  (So  called)  not  Deserving  that  Name. 

In  the  history  of  medicine  there  has  been  observed  a  number  of  dif- 
ferent groups  of  symptoms  to  which  ambitious  authors  have  attached 
the  name  of  chorea  with  some  modifying  adjective. 

1.  Fibrillary  chorea  is  a  term  given  by  Morvan  to  a  myoclonic  affec- 
tion characterized  by  fibrillary  contractions,  which  appear  first  in  the 
calves  and  the  posterior  part  of  the  thigh,  extending  thence  to  the  mus- 
cles of  the  trunk,  and  then  to  the  upper  limbs,  but  always  respecting 
the  muscles  of  the  neck  and  face.  Morvan  tries  to  distinguish  this  from 
the  myoclonus  of  Friedreich  on  account  of  its  limitation  to  the  limbs ; 
also  because  no  displacements  of  the  body  are  caused  by  the  contractions, 
and  the  attacks  are  not  accompanied  by  sweating  or  vasomotor  symptoms. 
Despite  this,  however,  there  is  no  doubt  that  fibrillary  chorea  is  only  one 
of  the  forms  of  paramyoclonus. 

2.  Rhythmical  chorea,  malleatory  chorea,  saltatory  and  rotary 
chorea  are  forms  of  rhythmical  spasm  which  are  characterized  by 
certain  definite  co-ordinative  acts  performed  rhythmically.  They  all 
belong  to  the  group  of  hysterical  affections,  and  not  to  chorea  at  all. 

^  Journ.  American  Med.  Sciences,  Jan.,  1894. 
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3.  "Electric  Chorea"  [Henoch^ s,  DubignPs,  Bergeron's  Chorea). — 
Under  this  name  Henoch  described  cases  which  are  now  recognized  as 
belonging  properly  to  the  group  of  spasmodic  tics  or  else  to  myoclonus 
multiplex.  The  term  is  often  used  also  loosely  to  indicate  a  very 
exaggerated  active  form  of  ordinary  Sydenham's  chorea.  Electric 
chorea  is  also  the  name  given  by  Dubigni,  an  Italian  physician,  to  a 
form  of  chorea  which  occurs  chiefly  in  the  northern  part  of  Italy. 
The  descriptions  of  the  malady  show  that  it  is  really  not  a  form  of 
chorea,  but  some  serious  infection  or  toxic  disorder  causing,  probably, 
organic  changes  in  the  nervous  centres.  It  occurs  in  childhood  as  ^vell 
as  in  advanced  age.  The  chief  symptoms  consist  of  violent  spasmodic 
movements  of  the  muscles  of  the  extremities,  including  the  neck  and 
head.  These  movements  continue  with  great  severity,  and  after  some 
months  there  is  wasting  of  the  muscles  with  paralysis  of  some  of  the 
limbs.  Epileptiform  seizures  occur.  In  the  course  of  a  year  or  more 
the  patient  may  become  paralyzed  entirely  and  confined  to  bed,  but  the 
majority  of  cases  die  within  a  few  weeks  or  months,  and  the  disease  is 
usually  a  fatal  one.  The  patient  during  its  course  suffers  from  pain 
and  some  elevation  of  temperature. 

The  term  electric  chorea  has  also  been  used  by  M.  Bergeron,  a  French 
physician,  who  in  1880  described  a  disorder  which  he  called  "electric 
chorea."  It  was  characterized  by  violent  and  sudden  rhythmical 
spasms ;  the  disease  ran  a  uniformly  favorable  course,  and  seems  not 
to  have  any  true  relation  to  chorea. 

Hereditary  Chorea,  or  Huntington's  Chorea. 

Hereditary  chorea  is  the  name  given  to  a  very  rare  chronic  disorder 
characterized  by  choreic  movements  and  a  progressive  mental  deteriora- 
tion, ending  eventually  in  dementia.  It  is  always  hereditary  in  charac- 
ter, and  depends  upon  a  progressive  cortical  degeneration  of  the  brain. 
The  disease  was  first  described  by  an  American  physician.  Waters  of 
Long  Island,  in  1842.  I^ater  it  was  written  about  by  Gorham  and 
Lyon.  In  1872,  Huntington  gave  a  more  complete  description  of  it,, 
and  his  name  has  been  connected  with  the  disease. 

Etiology. — The  aifection  is  always  hereditary,  and  is  transmitted 
from  generation  to  generation ;  in  many  cases  it  can  be  traced  back 
tlirough  five  or  six  ascendants.  It  does  not  attack  all  members  of  the 
fiiraily,  some  escaping,  and  one  generation  may,  to  a  large  extent,  escape 
altogether.     It  is  transmitted  oftenest  through  the  mother. 

The  disease  is  found  in  this  country  chiefly  in  Long  Island,  New 
York,  Connecticut,  New  Jersey,  and  Pennsylvania.  Cases  have  been 
reported  in  Germany,  France,  and  England.  The  symptoms  rarely 
begin  before  the  twenty-fifth  or  thirtieth  year,  though  there  are  in- 
stances on  record  in  whicli  it  occurred  before  the  ago  of  twenty.  The 
males  and  females  are  about  ecpially  affected,  and  there  seems  to  be  no 
particular  exciting  cause. 

Symptoms. — The  disease  is  (characterized  by  two  sets  of  symptoms, 
motor  and  mental.  The  motor  sym])t()ms  consist,  first,  in  slight  twitch- 
ing or  jerking  movements  of  the  facial  mus(!les  or  of  some  extremity 
of  the  body.     These  movements  suggest,  to  some  extent,  the  choreic  or 
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habit  spasm,  but  approach  more  nearly  the  movements  tliat  charac- 
terize spasmodic  tic  than  they  do  those  of  chorea.  The  patient  makes 
grimaces  or  grotesque  gestures,  his  gait  is  often  "high-stepping"  or 
loping,  and  he  walks  with  a  peculiar  to-and-fro  motion  of  the  body. 
At  times  he  makes  awkward  jerking  movements  of  the  hands  and  feet. 
With  this  there  may  be  simple  choreic  movements  of  the  facial  muscles 
or  eyes.  In  some  cases  the  choreic  movements  are  very  slight.  In  all 
cases  the  most  serious  symptom  of  the  disorder  is  the  marked  mental 
disturbance,  the  mental  symptoms  developing  with  the  motor.  Usu- 
ally there  is  first  a  gradual  loss  of  memory,  which  finally  becomes 
so  great  that  the  patient  is  unable  to  follow  his  pursuit.  This,  after 
a  time,  is  associated  with  attacks  of  excitement  and  some  men- 
tal irritability,  but  rarely  with  any  active  mania  or  with  homicidal 
or  suicidal  manifestations.  In  some  instances  the  patients  become 
acutely  insane,  even  early  in  the  disease.  The  general  character  of 
the  mental  symptoms  is  depressive.  The  patients  are  a])athetic  and 
inclined  to  sit  by  themselves,  and  show  evidences  of  a  mild  type  of 

Fig.  62. 


Physiognomy  of  hereditary  chorea  in  the  fifth  year  of  the  disease.^ 

melancholia  (Fig.  62).  There  are  occasional  delusions,  but  none  that 
are  very  fixed  or  persistent.  The  patient  rarely  suflFers  from  any  serious 
muscular  weakness  or  sensory  troubles,  and  his  bodily  condition  is  good, 
so  that  the  disease  is  a  very  chronic  one,  and  some  patients  who  are 
attacked  at  the  age  of  thirty  have  lived  for  twenty  or  more  years.  In 
most  cases  the  duration  of  the  malady  is  ten  or  fifteen  years.  This 
seems  to  vary  somewhat  in  different  families. 

Pathology  and  Pathological  Anatomy. — A  sufficient  num- 

^  Writer's  case,  from  the  Journ.  of  New.  and  llent.  His.,  Sept.,  189o. 
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ber  of  autopsies  have  been  made  to  enable  one  to  speak  with  some 
certainty  as  to  the  nature  of  this  curious  disorder,  which  belongs  in 
strictness  to  the  province  of  teratology.  Hereditary  chorea  depends 
upon  a  congenital  defect  in  the  structure  of  the  brain.  The  patients 
are  born  with  nerve  cells  which  have  not  the  capacity  for  living 
more  than  a  certain  number  of  years.  A  short  time  after  adolescence 
these  cells  begin  to  degenerate  and  symptoms  of  chorea  and  dementia 
set  in.  Post-mortem  examination  shows  that  the  seat  of  the  disease 
is  in  the  cortex  of  the  cerebral  hemispheres,  and  that  here  it  espe- 
cially affects  the  cortical  motor  centres.  In  a  careful  study  of  the  rel- 
ative thickness  of  the  cortex  of  the  brain,  made  in  a  case  of  my 
own,^  I  found  the  central  convolutions  on  both  sides  very  markedly 
wasted  as  compared  with  the  convolutions  of  the  frontal  and  occipi- 
tal lobes.  Microscopical  examination  showed  that  the  degenerative 
process,  though  most  marked  in  this  area,  was  not  evenly  distributed, 
but  occurred  in  patches  throughout  the  affected  parts.  This  explains, 
perhaps,  the  irregular  motor  symptoms,  the  twitchings,  and  the  other 
spasmodic  movements.  The  brain  shows  no  signs  of  inflammation  or 
proliferation  of  connective-tissue  cells,  no  exudation  or  accumulation  of 
leucocytes.  The  process  seems  to  affect  primarily  certain  groups  of 
nerve  cells,  leading  to  their  decay  and  death.  In  the  case  observed  by 
myself  the  cells  of  the  second  and  third  layers  were  especially  affected ; 
they  stained  badly,  the  process  had,  in  many  instances,  dropped  off,  the 
outlines  were  irregular,  there  were  pigmentation  and  a  gradual  disin- 
tegration apparently  of  the  cell  body.  These  changes  correspond,  in 
general,  with  those  found  by  other  observers,  but  my  own  case  repre- 
sented a  less  advanced  stage  of  the  disease.  In  the  last  stage  very 
much  severer  degenerative  changes,  with  meningeal  thickening,  are 
observed. 

Diagnosis. — The  diagnosis  is  made  very  largely  upon  the  family 
history  of  the  case  and  the  presence  of  progressive  mental  changes.  The 
fact  that  the  disease  is  never  developed  in  childhood  enables  one  to  dis- 
tinguish it  more  easily  from  ordinary  chorea,  and  at  once  renders  the 
obvserver  suspicious  of  some  more  deep-seated  malady.  The  peculiar 
expressive,  purposeful  character  of  the  spasm,  such  as  we  see  in  tic,  is 
characteristic  also  of  the  disease. 

Prognosis. — The  disease  is  steadily  progressive  and  ultimately  fatal. 
Nothing  has  yet  been  discovered  which  can  long  stay  its  course,  although 
there  is  no  douljt  that  under  favorable  circumstances  the  progress  is 
made  slower. 

Treatment. — The  treatment  of  this  disease  really  belongs  to  tlie 
sphere  of  preventive  medicine.  Choreic  families  should  not  be  allowed 
to  marry,  and,  above  all,  not  to  intermarry.  As  for  the  treatment  of 
the  malady  itself,  we  can  only  delay  its  progress  by  having  the  jmtient 
live  a  quiet  life,  removed  from  excitement  and  stimulating  influences  of 
all  kinds.  No  drugs  produce  any  special  effect.  In  one  case  I  tre- 
phined the  patient,  with  the  result  tliat  there  was  an  improvement  for 
tliree  or  four  months,  and  then  the  patient  relapsed  to  his  former 
condition. 

^  Journ.  Nerv.  and  Ment.  Dis.,  Sept.,  1895. 


TETANY. 

By  CHARLES  L.  DANA,  A.  M.,  M,  D. 


Definition. — Tetany  is  a  functional  nervous  disease,  usually  sub- 
acute in  course,  and  characterized  by  attacks  of  bilateral  tonic  spasms, 
which  last  for  hours  or  days,  and  which  have  a  tendency  to  recur.  The 
attacks  affect  especially  the  extremities,  but  in  rare  cases  involve  the 
trunk  also.  They  are  accompanied  almost  uniformly  with  sensory 
disturbances,  such  as  parsesthesias  and  anaesthesias,  and  at  times  with 
pain.  The  disease  is  one  of  toxic  or  infectious  character.  It  occurs  in 
infants  and  young  children  with  especial  frequency,  but  is  often  seen  in 
adult  life  also.  It  is  associated  with  stomach  and  intestinal  disorders 
and  pregnancy,  and  appears  sometimes  as  a  prodome  or  in  the  course  of 
the  acute  infectious  diseases. 

Synonyms. — The  synonyms  for  the  disease  are  interesting,  as  show- 
ing, in  a  measure,  its  clinical  features.  It  was  called  by  Comte  tetanilla; 
by  Dance,  intermittent  tetanus ;  by  Trousseau,  rheumatismol  contracture 
of  infants.  Other  observers  have  spoken  of  it  as  partial  tetanus  (Cru- 
veilhier),  an  essential  contracture,  a  tonic  occupation  cramp  (Benedikt) 
and  an  idiopathic  muscular  spasm. 

History. — The  disease  was  first  described  by  Steinholm  in  1830, 
and  by  Dance  in  1831.  Frankl-Hochwart  cites  a  passage  in  Hip- 
pocrates which  shows  that  symptoms  resembling  those  of  tetany  were 
observed  by  the  Greek  physicians.  References  to  it  also  are  found  in  the 
medical  writings  of  the  seventeenth  and  eighteenth  centuries.  It  is  only 
in  the  last  twenty  years  that  thorough  and  scientific  observations  have 
been  made  upon  the  symptomatology  and  pathology  of  the  affection. 
Such  observations  have  been  made  chiefly  by  German  and  Austrian 
writers.  Until  recently  there  has  not  been  much  attention  paid  to  it  in 
this  country.  In  1894,  Griffith,  in  an  article  on  "Tetany  in  America," 
was  able  to  find  only  72  reported  American  cases.  A  good  many  have 
been  added  to  this  list  since  that  time,  especially  by  New  York  physi- 
cians, notably  Lewis  Smith,  McAlister,  Vaughn,  Lewi,  Peckham-Murray, 
and  Kraus.  The  disease  has  been  in  the  last  few  years  rather  frequently 
observed  in  this  city. 

Etiology. — Tetany  occurs  with  especial  frequency  in  the  second, 
third,  and  fourth  years  of  life.  It  is  seen  again  at  the  time  of  puberty 
and  adolescence.  Its  rate  of  frequency  then  decreases,  and  it  practically 
never  occurs  after  tlie  fiftieth  year.  It  affects  males  oftener  than  females 
in  the  young,  and  it  occurs  most  often  in  the  working-classes  and  in 
those  whose  conditions  of  life  are  such  as  tend  to  produce  malnutrition. 
While  rare  in  this  country,  it  has  of  late  been  seen  rather  often  amongst 
the  Italians  of  New  York  City  who  live  in  the  poorer  quarters.     Aside 
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from  these  predisposing  causes,  tetany  is  associated  with  four  different 
conditions,  which  may  be  looked  upon  as  the  exciting  causes  : 

1.  Infectious  and  Toxic. — It  attacks,  in  the  form  of  epidemics,  those 
who  are  apparently  healthy.  When  it  occurs  in  this  way  it  aifects 
especially  the  laboring  classes,  almost  always  men,  and  appears  espe- 
cially often  in  the  winter  and  early  spring.  In  Germany,  at  least,  shoe- 
makers, tailors,  and  cabinet-makers  suffer  from  the  disease  especially,  and 
it  attacks  these  classes  mostly  between  the  ages  of  sixteen  and  twenty- 
five.  It  has  been  observed  epidemically  in  asylums  and  prisons 
(Althaus).  Tetany  develops  also  as  one  of  the  advance  symptoms  of 
infection  by  an  acute  disease,  such  as  cholera,  typhus,  measles,  scarlet 
fever,  erysipelas,  rheumatism,  malaria,  and  influenza.  This  is  noted 
especially  in  children. 

Tetany  is  produced  by  poisoning  with  ergot,  alcohol,  carbonic  oxide, 
and  chloroform. 

2.  G astro-intestinal  and  Auto-toxic. — Tetany  occurs  in  connection  with 
disorders  of  the  stomach  and  intestines.  In  children  such  disorders  are 
generally  diarrhoea,  constipation,  and  the  presence  of  worms ;  in  adults, 
gastric  disturbances,  associated  with  dilatation  of  the  stomach,  are  espe- 
cially frequent  causes.  According  to  Bouveret  and  Devin,  gastric  dila- 
tation and  hyperacidity,  combined  with  the  ingestion  of  alcohol,  favor 
the  development  of  the  disease. 

Tetany  has  a  tendency  to  occur  in  pregnancy,  and  here  an  auto-tox- 
semia  may  be  suspected.  In  children  malnutrition  and  rickets  are  very 
often  present. 

3.  Thyroid  Tetany. — Tetany  may  be  artificially  produced  by  removal 
of  the  thyroid  gland.  This  has  been  observed  both  in  man  and  animals. 
The  disease  has  been  known  to  complicate  exophthalmic  goitre. 

4.  Hysterical  and  Symptomatic  Tetany. — Tetany  in  some  of  its  adult 
forms  may  be  simulated  by  hysteria  (Peckham-Murray),  and  some  French 
writers  have  regarded  the  disease  as  an  hysterical  manifestation  (Tou- 
rette).  I  have  seen  the  disease  in  an  hysterical  woman  who  was  ad- 
dicted to  the  excessive  use  of  nux  vomica. 

In  general,  it  may  be  said  that  tetany  in  children  is  produced  by 
malnutrition,  rickets,  digestive  disturbances,  and  infections.  In  adults 
it  is  generally  produced  by  infections  and  toxaemias  of  one  kind  or  another, 
combined  also  with  bad  conditions  of  nutrition. 

Symptoms. — The  disease  may  begin  rather  suddenly  with  spasmodic 
contractions  of  the  extremities,  but  usually  these  symptoms  are  preceded 
by  prodromal  sensations  of  prickling,  numbness,  and  heaviness  of  the 
arms  and  legs ;  after  which  the  muscular  contractions  set  in.  These 
contractions  affect  most  often  the  ends  of  the  upper  extremities.  The 
thumb  is  adducted  into  the  palm,  the  fingers  flexed  at  the  metacarpo- 
phalangeal joints  and  extended  at  the  other  joints,  producing  a  condition 
known  as  the  "  accoucheur's  hand."  This  form  of  contraction,  however, 
is  not  always  present.  Sometimes  the  fingers  and  thumbs  are  all  tightly 
flexed,  as  shown  in  Fig.  63.  The  wrist  is  flexed  upon  the  forearm  and 
the  forearm  flexed  somewhat  on  the  arm.  The  upper  arms  are  gen- 
erally held  tightly  to  the  trunk.  The  thighs  and  knees  are  extended, 
the  toes  are  flexed,  and  the  foot  is  inverted.  The  contractions  are  tonic 
and  the  muscles  are  hard.    Some  pain  may  be  felt  in  connection  with  the 
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contractions,  but  this  is  not  always  present.  In  mild  cases  the  spasms 
affect  only  the  arins,  and  perhaps  the  legs.  In  children  spasm  of  the 
glottis  almost  always  occurs.  In  severe  cases  the  trunk  may  be  involved 
and  a  condition  of  opisthotonos  may  be  present ;  in  fact,  the  whole  body 
may  be  made  for  a  time  rigid,  as  in  tetanus ;  even  the  muscles  of  the 
face  and  jaw  may  become  contracted,  and  the  patient  in  these  severer 
types  presents  very  much  the  appearance  of  a  case  of  true  tetanus ;  but 
trismus  is  rare,  and  occurs  only  late  in  the  disease.  The  attacks  last 
from  a  few  minutes  to  several  hours,  or  even  for  many  days.  They  are 
not  accompanied  with  fever  or  with  any  serious  disturbance  of  the  other 
bodily  functions.  The  seizures  remit  for  several  days  or  weeks,  and 
then  return,  and  the  patient  may  suiFer  from  attacks  of  tetany  in  this 

Fig.  63. 


The  hand  in  tetany. 

way  for  months  or  even  years,  though  this  is  most  unusual,  the  duration 
being  commonly  only  a  few  weeks.  During  the  course  of  the  disease 
epileptic  attacks  have  been  known  to  occur. 

The  characteristics  of  an  attack  are  best  understood  by  the  follow- 
ing description  of  a  case  of  tetany  in  pregnancy  reported  by  H.  M. 
Thomas :  ^  "  The  attacks,  the  patient  said,  begin  with  a  tired,  aching 
sensation  of  her  hands,  which  is  soon  followed  by  the  fingers  be- 
coming stiff  and  drawing  shut,  the  feet  also  becoming  stiff  and  drawn. 
In  a  severe  attack  the  pain  is  intense,  and  the  fingers  are  so  tightly 
closed  that  the  nails  cut  though  the  skin,  the  arras  being  stiff  and 
held  close  to  the  chest,  and  the  hands  blue  and  swollen.  At  times 
the'  spasm  spreads  to  many  other  muscles ;  the  whole  of  the  body  be- 
comes stiff  and  the  face  and  eyes  are  drawn,  and  even  the  muscles  of 
the  larnyx  are  affected,  stopping  respiration  for  a  moment  or  two  and 
causing  her  to  feel  as  if  she  were  going  to  strangle.  The  patient  has 
never  lost  consciousness  in  an  attack.  The  duration  of  the  attack  varies 
very  greatly,  from  a  few  minutes  to  several  hours,  or  even  days,  and  she 
has  never  found  anything  that  seemed  to  shorten  them,  although  the 
pain  can  be  controlled  to  a  certain  extent  by  repeated  doses  of  mor- 
phine." 

In  another  case,  that  of  a  man  aged  forty-eight,  reported  by  J. 
P.  C.  Griffith,  "  the  feet  would  be  drawn  into  dorsal  flexion,  the  knees 

*  Johns  Hopkins  Bulletin. 


528  TETANY. 

and  hips  extended  and  stiif,  the  thumbs  bent  into  the  palms  and  the 
fingers  closed  tightly  over  them,  the  wrists  flexed,  the  elbows  flexed  and 
drawn  to  the  sides,  and  the  head  held  stiff.  The  jaws  would  be  tightly 
closed,  or  sometimes  could  be  opened  and  not  shut  again.  The  breathing 
would  be  painful  and  difficult,  and  the  man  feel  as  though  each  moment 
would  be  his  last.  The  attack  would  come  on  slowly  and  increase  in 
severity.  At  its  height  the  spasms  would  be  somewhat  remittent, 
lasting  some  minutes,  and  then  partially  relaxing,  while  the  greatest 
intensity  pf  the  pain  shifted  from  one  part  of  the  body  to  another. 
The  whole  duration  of  an  attack  would  be  four  or  five  hours." 

In  another  case,  that  of  a  single  woman  of  twenty-six,  reported 
by  Henry  Hun,  the  patient  after  exposure  to  a  rain-storm  began  to 
feel  a  stiffness  in  her  right  hand.  This  continued,  and  "  two  weeks 
later  the  muscles  of  the  calf  of  the  leg  became  cramped  and  hard,  con- 
tinuing so  for  about  half  an  hour,  during  which  time  she  was  unable  to 
stand.  The  next  day  the  spasms  returned,  and  subsequently  they  re- 
curred more  and  more  frequently  and  attacked  the  arms  also,  and  finally 
involved  all  the  muscles  of  the  body.  These  spasms  have,  from  the 
first,  presented  an  intermittent  character,  but  during  the  past  six  or 
eight  months,  even  in  the  intervals  of  the  spasms,  the  muscles  do  not 
completely  relax,  but  continue  stiff.  At  times,  especially  when  in  bed 
in  the  morning,  she  thinks  that  she  is  perfectly  well,  but  very  soon  the 
rigidity  comes  on.  The  acute  attacks  of  spasm  are  usually  confined  to 
her  arms  and  legs,  but  on  several  occasions  the  muscles  of  respiration 
have  been  slightly  involved.  She  has  no  pain  in  any  part  of  her  body^ 
although  the  acute  attacks  of  spasm  are  somewhat  painful.  She  always 
feels  very  hot,  and  even  in  the  coldest  weather  likes  to  sit  without  any 
extra  clothing  by  an  open  window." 

These  individual  records  show  better  than  any  general  description  the 
peculiar  clinical  characteristics  of  the  disease. 

Tetany,  however,  has,  in  addition,  certain  special  symptoms  that  are 
peculiar  to  it  and  which  need  separate  notice. 

The  first  of  these  is  the  peculiar  irritability  of  the  motor  nerves. 
This  is  so  marked  that  striking  on  a  motor  point  brings  out  a  mus- 
cular contraction  which  may  remain  for  several  seconds.  When  the 
motor  point  of  the  facial  nerve  is  struck,  for  example,  a  spasm  of 
the  muscles  of  that  side  of  the  face  is  produced,  which  is  known  as 
the  ''facial  phenomenon"  or  "  Chvostek's  symptom."  Furthermore,  by 
pressing  upon  the  artery  of  the  arm  or  leg,  and  sometimes  by  pressing 
upon  one  of  the  nerves  of  either  extremity,  a  tonic  contraction  can  be 
brought  out  in  the  muscles  of  that  extremity.  This  is  known  as  "  Trous- 
seau's symptom." 

Second,  the  electrical  irritability  of  the  muscles  and  nerves  is  in- 
creased, especially  to  the  galvanic  current  (known  as"  Erb's  symptom"). 
A  negative-pole  closure  contraction  is  !)rouglit  out  by  a  very  weak  current 
of  a  fraction  of  a  milliampere,  and  if  this  current  is  made  stronger,  the 
contraction  becomes  tonic.  The  positive-pole  opening  may  also  be  tonic, 
and  tliere  may  be  also  an  opening  tetanus  Avith  the  cathode.  Thomas 
describes  a  ])eculiar  electrical  condition  in  whicli  the  cathode,  when 
placed  over  tlie  ncn've,  produced,  first,  fibrillary  and  then  tonic  contrac- 
tions  ill   the   muscles  supplied  by  the  nerve,  but  when  the  anode  was. 
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substituted  for  the  cathode,  no  contraction  took  place.  On  the  contrary, 
even  a  strong  current  of  five  or  seven  milliamperes  could  be  applied  with- 
out producing  any  tetanus.  This  peculiar  reaction  has  also  been  noticed 
by  Bechterew. 

A  third  characteristic  of  tetany  is  the  peculiar  increase  of  irritability 
of  the  sensory  nerves.  This  is  shown  by  pressing  upon  them,  M'hen 
sensations  of  prickling  and  formication  will  be  felt  along  their  course 
(known  as  "  Hoffmann's  symptom  ").  There  is  an  increase  also  in  the 
electrical  sensibility,  shown  in  the  passage  of  very  weak  galvanic  cur- 

FiG.  64. 


Showing  facial  si)asni  on  the  right  side,  the  result  of  percussing  the  cheek  at  the  point  of 
exit  of  the  facial  nerve  (Chvostek's  symptom)  (Thompson). 

rents.  The  auditory  nerve  also  reacts  much  more  easily  to  galvanic 
stimulation  than  normally. 

Pathology  and  Pathological  Anatomy. — There  is  no  known 
anatomical  basis  to  the  disease,  and  i't  is  only  assumed  that  there  is  prob- 
ably a  congested  condition  of  the  gray  matter  of  the  spinal  cord  and 
medulla.  There  is  hardly  any  doubt  that  underlying  this  there  is  some 
infection  or  some  auto-toxsemia. 

Post-mortem  examination  of  one  case  showed  the  presence  of  a  cys- 
tocercus  in  the  right  supramarginal  gyrus.  In  another  case  an  effusion 
of  blood  was  found  on  the  anterior  surface  of  the  cauda  equina  and  the 
upper  cervical  cord.  Other  examinations  have  been  negative,  except  as 
showing  dilated  stomach  or  evidence  of  some  toxic  or  infected  condition. 
In  one  case  a  syringomyelia  was  found. 

The  fact  that  tetany  may  be  produced  artificially  by  the  removal  of 
the  thyroid  gland  would  indicate  that  in  some  cases,  at  least,  a  defect  in 
the  activity  of  this  gland  may  be  a  factor  in  the  disease. 

Diagnosis. — The  disease  is  usually  easily  recognized,  because  it 
closely  resembles  tetanus,  and  yet  has  not  the  persistence  or  serious  cha- 
racter or  extent  of  that  disease.  The  spasms  are  usually  limited  to  the 
extremities,  and  are  of  moderately  short  duration,  and  there  is  no 
violent  or  painful  opisthotonos  or  trismus.  The  spasms  in  tetany  also 
begin  in  the  extremities  and    extend  up  to  the  trunk.      There  is  no 
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trismus,  and  the  neck  and  facial  muscles  are  rarely  aiFected.  The 
absence  of  fever,  absence  of  trauma  or  a  wound,  the  long  and  intermit- 
tent course,  and  the  presence  of  Trousseau's,  Erb's,  and  Chvostek's 
symptoms,  should  be  sufficient  for  the  diagnosis. 

From  hysteria  the  disease  is  distinguished  by  the  age  of  the  patient, 
or,  if  the  disease  occurs  in  an  adult,  by  the  peculiar  bilateral  spasms 
and  the  remittent  character,  the  absence  of  hysterical  stigmata,  and  the 
presence  of  the  peculiar  forms  of  sensory  and  motor  irritability  de- 
scribed above. 

Prognosis. — The  prognosis  is  favorable  in  most  cases.  In  adults, 
however,  when  the  disease  is  due  to  gastric  dilatation  and  auto-toxaemia, 
a  rapidly  fatal  issue  has  been  often  seen.  The  disease  usually  lasts  a 
few  weeks,  but  in  adults  it  is  liable  to  recur  unless  the  conditions  of  life 
are  changed. 

Treatment. — The  most  important  thing  is  to  attend  to  the  nutri- 
tion and  digestive  functions  of  the  patient  and  rid  him  of  any  possible 
toxins  that  may  be  in  the  system.  Rest,  nourishing  food,  and  tonics 
therefore  are  indicated.  Symptomatically,  the  valerianate  of  zinc,  in  cap- 
sules containing  3  gr.,  may  be  given  three  times  a  day,  combined  with 
20  gr.  of  bromide  of  potassium  three  times  a  day,  and  warm  baths  at  a 
temperature  of  93°  F.  for  twenty  minutes.  During  the  attacks  chloral, 
in  doses  of  20  gr.,  is  indicatecl.  In  very  severe  seizures  chloroform 
inhalations  are  recommended  by  Trousseau.  Hypodermic  injections  of 
morphine  may  also  be  given  then.  The  relation  of  the  disease  to  thy- 
roid toxaemia  has  suggested  the  use  of  thyroid  extract,  and  in  one  case 
implantation  of  a  piece  of  the  thyroid  gland  in  the  abdominal  cavity 
has  been  tried  without  result.  Bramwell  gave  the  thyroid  extract  in 
one  case  with  success.  Schultze  and  Masshner  have  used  it  in  six  cases 
with  negative  results.  Hoche  has  recommended  the  use  of  curarine  in 
doses  of  gr.  -g^-g-  to  -^-j.  Vaughn  saw  excellent  results  from  the  use  of 
quinine,  but  his  results  were  not  corroborated  by  Macalester,  so  that, 
after  all,  the  later  attempts  at  treating  the  disease  have  not  added 
as  yet  to  our  therapeutical  resources. 
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NEURALGIA. 


Neuralgias  are  pains  which  are  not  due  to  inflammation  or  to 
pressure  or  to  tension  of  nerves.  Not  only  are  we  thus  obliged  to  define 
neuralgia  negatively,  but  so  much  confusion  results  both  in  diagnosis 
and  in  treatment  from  the  vague  use  of  terms  that  it  is  necessary  still 
further  to  distinguish  neuralgic  from  other  varieties  of  pain  by  a  brief 
statement  of  their  respective  contrasting  features.  Thus,  the  three  great 
characteristics  of  an  inflammatory  pain  are  that  it  is  increased  by  pres- 
sure or  by  handling  of  the  part ;  that  it  is  increased  by  movement  of  the 
part,  not  excepting  its  own  proper  functional  movements ;  and  that  it  is 
always  accompanied  by  specific  disturbance  of  the  normal  function  of 
the  inflamed  part.  With  a  neuralgic  pain  there  is  no  objection  to  firm 
pressure,  but  usually  the  reverse ;  likewise  none  to  movement,  but  here 
also  often  the  reverse  ;  and  it  is  not  accompanied  by  any  characteristic 
disturbance  of  function  in  the  part  which  it  affects.  On  this  account 
we  would  exclude  most  cases  of  so-called  trigeminal,  cervico-occipital, 
cervico-brachial,  and  intercostal  neuralgia  as  no  more  entitled  to  this  term 
than  sciatica  is,  because  they  commonly  partake  of  the  characters  of 
neuritis  rather  than  of  neuralgia,  and  hence  are  best  treated  as  inflam- 
mations. Owing,  however,  to  their  ordinary  designation  as  neuralgias, 
we  shall  treat  of  them  in  this  article  according  to  their  symptomatology 
and  nature.  Pains  due  to  pressure,  as  by  tumors,  aneurysms,  etc.,  do 
not  have  the  above-mentioned  characters  of  inflammatory  pains,  and 
hence  are  often  mistaken  for  neuralgias,  especially  when  they  radiate 
widely  along  the  course  of  nerve  trunks  implicated  in  the  pressure.  It 
is  useful,  therefore,  for  diagnosis  to  note  that  they  differ  from  neuralgia 
in  the  constancy  of  pain  at  the  seat  of  the  organic  lesion  which  causes 
them.  However  extensively  and  changeably  they  may  radiate  from  it, 
yet  there  always  remains  some  uneasiness  or  pain  at  the  primary  focus, 
whereas  true  neuralgias  are  characterized  by  their  tendency  to  shift  from 
one  nerve  region  to  another  or  to  intermit  altogether. 

Pains  due  to  tension  of  nerves,  as  in  the  passage  of  a  calculus  through 
a  narrow  duct,  or  in  sprains,  are  characterized  by  their  sudden  onset 
and  by  their  tendency  to  cause  nausea  and  faintness. 

Pains  which  do  not  present  the  distinctive  features  of  the  above- 
mentioned  varieties  may  then  be  termed  neuralgic,  and  this  term  Avill  be 
further  found  applicable  because,  though  they  are  of  numerous  kinds, 
yet  they  possess  certain  general  characters  in  common.  The  first  of  these 
has  been  already  adverted  to,  in  that  they  are  all  prone  to  wander  about, 

531 


532  NEURALGIA. 

disappearing  from  one  locality  to  develop  with  the  same  symptoms  and 
severity  in  another  part.  They  are  also  much  less  local,  and  are  seldom 
referred  to  the  skin,  but  rather  to  nerve  trunks  or  their  deeper  distribu- 
tions. Another  marked  peculiarity  of  neuralgic  pains  lies  in  the  significant 
fact  of  intermittency.  Neither  an  inflammatory  nor  a  pressure  nor  a  ten- 
sion pain  can  intermit ;  such  pains  can  only  remit  or  else  cease  with  the 
cessation  of  their  cause.  Neuralgic  pains,  on  the  other  hand,  may  come 
and  then  go  entirely,  leaving  the  patients  as  free  from  them,  temporarily 
at  least,  as  if  they  had  never  experienced  them.  This  fact  of  inter- 
mittency about  many  neuralgias  is  suggestive  of  their  toxic  origin,  as  it 
is  in  chronic  toxaemia  that  we  have  similar  cumulative  effects  leading 
to  nervous  explosions,  so  to  speak,  as  ursemic  convulsions  or  rigors  from 
infections. 

Though  the  above-mentioned  characteristics  are  common  to  neuralgic 
pains  in  general,  yet  they  differ  so  much  from  each  other  in  their  origin 
that  a  serviceable  classification  of  the  varieties  of  neuralgia  ought  to  be 
based  upon  the  causes  rather  than  upon  the  symptoms  of  the  complaint, 
more  especially  as  the  treatment  should  vary  accordingly ;  for  we  can  no 
more  speak  of  the  treatment  of  neuralgia  than  we  could  speak  of  the 
treatment  of  pain  itself  as  if  it  were  a  single  disease.  Instead,  there- 
fore, of  deferring  the  subject  of  treatment  to  the  end  of  the  article,  we 
prefer  to  enumerate  the  various  forms  of  neuralgia  according  to  their 
etiology,  and  mention  the  remedial  measures  which  on  that  account 
seem  appropriate  to  each. 

Toxic  Neuralgias. 

First  in  order  come  the  neuralgias  due  to  some  form  of  toxaemia,  of 
which  the  pains  in  the  head,  back,  and  limbs  caused  by  the  febrile  infec- 
tions are  familiar  illustrations.  They  are  in  no  sense  inflammatory,  for 
they  cause  great  restlessness,  the  patients  tossing  about  in  bed  on  their 
account,  and  not  on  account  of  the  fever.  This  fact  is  of  some  import 
in  diagnosis  from  like  pains  in  meningitis,  but  which,  being  inflamma- 
tory, forbid  movement  of  the  body.  Febrile  neuralgias  usually  cease 
much  before  the  fever  ceases,  except  in  the  case  of  epidemic  influenza, 
for  these,  like  other  sequelae  of  this  infection,  are  often  prolonged  and 
obstinate.  The  best  remedy  for  febrile  pains  is  aconite  administered 
Mdth  ammonium  bromide  and  phenacetine. 

Periodical  Neuralgias. — Among  the  non-febrile  members  of  this 
class  we  have  the  truly  periodical  neuralgias,  or  those  which  come  on 
at  definite  times  and  then  subside,  like  an  attack  of  ague.  It  is  natural 
to  surmise  that  they  have  some  connection  with  malarial  infection,  but  in 
many  cases  this  is  not  plainly  demonstrable,  and,  moreover,  notwith- 
standing they  may  be  very  severe,  they  commonly  are  not  accom- 
panied by  rise  of  temperature.  They  may  attack  the  head,  the  sides 
of  the  chest  or  abdomen,  or  be  located  anywhere  along  the  spine  or  in 
the  pelvis. 

I  have  not  met  with  more  violent  cases  of  jiain  than  in  some  of 
these  patients  whom  I  have  seen  both  in  my  own  practice  and  frequently 
in  consultation.  In  the  latter  cases  I  have  learned  that  quinine,  War- 
burg's tincture,  arsenic,  and  the  coal-tar  analgesics  had  been  adminis- 


TOXIC  NEURALGIAS.  533 

tered,  often  in  heroic  closes,  without  effect  toward  preventing  or  mitigat- 
ing the  attacks ;  and  hence  I  am  glad  to  say  that  I  consider  ergot  in 
full  doses  to  be  a  true  specific  for  periodical  neuralgias,  whatever  their 
seat  be.  A  drachm  of  the  fluid  extract  should  be  taken  every  two 
hours  with  a  drachm  of  elixir  of  cinchona,  in  water,  to  prevent  nausea. 
If  the  stomach  does  not  tolerate  the  ergot,  it  may  be  administered  per 
rectum  in  two  ounces  of  water.  The  first  dose  should  be  taken  at  the 
beginning  of  the  onset  of  the  pain,  and  if  that  suffices  to  arrest  it,  a 
second  dose  is  not  needed,  but  with  some  it  requires  three  doses. 

Migrainous  headaches  I  regard  as  essentially  toxic  in  their  origin, 
and  best  treated  accordingly  (see  Migraine). 

Neuralgias  -with  Tachycardia. — Patients  with  a  persistent  rapid 
action  of  the  heart,  without  fever,  and  without  cardiac  or  renal  disease, 
and  also  without  any  affection  of  the  brain  or  spinal  cord  to  account  for 
the  tachycardia,  are  very  commonly  great  sufferers  from  nenralgic  pains 
in  various  parts  of  the  body.  This  is  well  shown  in  many  cases  of 
Graves's  disease  both  before  and  after  the  development  of  thyroid 
enlargement;  but  such  neuralgias  may  be  equally  present  in  patients 
with  such  tachycardia  who  never  show  either  exophthalmia  or  goitre. 
These  pains  are  particularly  apt  to  affect  the  ears,  also  the  eyes  and  the 
tips  of  the  fingers  and  toes. 

Muscular  pains  are  also  common,  which  may  be  mistaken  for  rheu- 
matism but  for  their  tendency  to  shift  often  by  mere  change  of  position. 
These  patients  always  give  a  history  of  chronic  digestive  troubles,  both 
gastric  and  intestinal,  long  preceding  the  access  of  the  pains.  Here 
intestinal  antiseptics,  with  frequent  mercurial  laxatives,  perseveringly 
followed  up  by  phenol-  or  naphthol-bismuth,  bismuth  and  strontium 
salicylate,  salol,  etc.,  and  total  abstinence  from  butcher  meat,  taking 
milk  instead,  will  cure  both  the  neuralgias  and  the  over-action  of  the 
heart.  Many  cases  of  gastralgia  and  of  enteralgia  are  presumably  due 
to  like  conditions  in  the  alimentary  canal,  though  not  accompanied  by 
tachycardia.  The  relief  following  upon  the  administration  of  ^-grain 
doses  of  arsenious  acid  in  gastralgia  would  seem  to  indicate  its  causation, 
for  arsenic  quickly  arrests  any  form  of  fermentation. 

Under  the  head  of  toxic  neuralgias  would  come  those  occasioned  by 
chronic  metallic  poisoning,  especially  that  by  lead,  in  which  wandering 
pains  occur  which  are  apt  to  be  mistaken  for  rheumatism,  though  un- 
doubtedly they  have  more  relationship  to  gouty  neuralgias,  as  lead- 
poisoning  is  one  of  the  recognized  causes  of  the  gouty  state.  On  the 
other  hand,  the  abdominal  cramps  are  just  as  specific  effects  of  plumb- 
ism  as  its  special  paralyses  are.  Gouty  patients,  especially  women  with- 
out pronounced  articular  symptoms,  are  very  liable  to  neuralgias,  which 
may  long  fail  to  be  relieved  until  their  relation  to  the  blood  state  is 
detected.  A  high-tension  pulse,  with  a  history  of  frequent  attacks  of 
subacute  ophthalmia  or  of  bronchitis,  or  the  presence  of  the  "  gouty 
beads  "  on  the  external  ears,  will  give  the  clue  to  the  proper  treatment 
of  the  pains.  Lastly,  among  the  toxic  neuralgias  are  those  occurring  in 
Bright's  disease  and  in  diabetes.  Pain  in  the  back  of  the  head  is  com- 
mon in  Bright's  disease,  and  is  not  necessarily  of  dangerous  import. 
Not  so,  however,  when  general  pains  are  complained  of  throughout  the 
body,  for  these  may  presage  a  near  fatal  issue,  as  their  frequent  associa- 
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tion  with  convulsions  shows.     On  the  other  hand,  the  local  pains  occur- 
ring in  diabetes  not  infrequently  are  due  to  actual  neuritis. 

Ansemic  Neuralgias. — Anaemia  is  often  stated  to  be  a  cause  of  neur- 
algia. I  would  rather  say  that  neuralgic  pains  are  very  common  in 
anaemic  persons ;  but  that  anaemia  j^e/-  se  causes  neuralgia  I  doubt,  because 
of  its  frequent  absence  in  many  of  the  worst  cases  both  of  primary  and 
secondary  anaemias.  Thus,  I  have  met  with  instances  of  pernicious 
anaemia  in  which  there  was  no  neuralgia  complained  of  from  the  begin- 
ning to  the  fatal  end  of  the  disease.  On  the  other  hand,  blood  impover- 
ishment is  often  the  direct  result  of  the  toxaemias  which  also  cause  toxic 
neuralgias,  and  hence  I  would  paraphrase  the  saying,  that  "  neuralgia 
is  the  cry  of  the  nerve  for  more  blood,"  into  a  cry  for  purer  blood. 
Iron,  quinine,  cod-liver  oil,  etc.  are  good  remedies  in  such  cases  by 
improving  that  general  nutrition  which  is  Nature's  most  effective 
antiseptic. 

Non-toxic  Neuralgias. 

Reflex  Neuralgias. — The  second  class  of  neuralgic  pains  is  the  non- 
toxic, under  which  head  may  come,  first,  reflex  neuralgia,  a  good  exam- 
ple of  which  I  can  cite  of  a  true  trigeminal  neuralgia  due  to  a  necrosed 
piece  of  bone  in  the  nares,  and  which  was  cured  by  its  removal.  Re- 
Bex  neuralgias  should  be  distinguished  from  the  pains  which  radiate 
from  an  inflammatory  irritation,  as  in  toothache,  or  aching  in  the  right 
shoulder  in  hepatitis,  or  at  the  head  of  the  penis  from  calculus  in  the 
bladder,  etc.,  or  from  pains  radiating  from  a  pressure  focus,  by  the 
absence  of  these  causes.  When  this  is  done  the  instances  of  true  reflex 
neuralgia  are  found  to  be  comparatively  few,  but  they  undoubtedly 
do  occur,  and  commonly  .as  a  result  of  a  traumatic  injury  of  a  nerve. 
Beginning  with  pain  in  the  nerve  first  affected,  it  may  pass  up  and  im- 
plicate one  nerve  distribution  after  another  through  some  intervening 
plexus  or  regional  association.  One  of  the  severest  cases  in  my  experi- 
ence followed  upon  treading  barefoot  on  a  piece  of  glass,  which  in  time 
was  accompanied  by  severe  pain,  not  only  extending  up  the  leg,  but 
finally  involving  equally  the  other  leg.  Ascending  neuritis  will  account 
for  some  of  these  cases,  but  not  for  all  of  them,  as  many  are  explicable 
only  on  the  theory  of  a  central  disturbance  being  set  up  by  the  })cripli- 
eral  lesion,  but  which  becomes  independent  of  it,  as  evidenced  by  the 
neuralgia  persisting  in  some  of  these  patients,  though  the  nerve  first 
implicated  be  cut.  Sometimes  the  neuralgia,  though  originally  due  to 
a  peripheral  traumatism,  affects  by  central  transfer  quite  another  terri- 
tory, as  in  a  case  reported  by  Anstie  of  injury  to  the  ulnar  nerve  causing 
neuralgia  in  the  trigeminus. 

The  treatment  of  reflex  neuralgias  varies  according  to  the  accompany- 
ing conditions.  Where  there  is  a  history  of  traumatism  the  most  effec- 
tive resource  is  a  persevering  use  of  the  hot-water  douche  to  the  parts 
first  affected.  I  have  seen  some  striking  results  from  this  procedure, 
particularly  if  chronic  muscular  contractions  accompany  the  pain.  The 
douche  should  be  kept  u]>  for  an  hour  at  a  time  three  times  a  day,  to  be 
followed  by  hypodermics  of  morphine  and  atropine.  In  some  of  these 
cases  the  original  irritation  a])pears  to  induce  an  arterial  anaemia  of  the 
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part  by  reflex  vasomotor  irritation,  as  shown  by  local  coldness  and  wast- 
ing. Here  nitroglycerin  given  every  three  hours  is  often  of  signal  ser- 
vice. Where  the  pain  has  become  chiefly  central  in  its  origin,  general 
constitutional  treatment  is  required,  and,  particularly,  free  out-door  life. 

Mental  Strain. — Another  form  of  neuralgia  which  is  probably  always 
of  central  origin  appears  to  be  caused  by  emotion,  whether  in  the  form 
of  sudden  mental  shock  or  developing  gradually  under  continued  con- 
ditions of  grief  or  anxiety,  when  the  pain  may  ultimately  become  very 
severe.  If  following  mental  shock,  no  remedy  is  equal  t«  opium  given 
freely  for  a  week  and  then  stopped  altogether,  to  be  followed  by  ammo- 
nium bromide  with  spts.  amnion,  arom.  and  brandy.  As  the  general 
health  is  usually  much  impaired  in  these  patients,  a  strengthening  regi- 
men is  indicated,  while  change  of  surroundings  appears  to  be  very  effec- 
tive by  displacing  morbid  nervous  habits. 

Hysterical  Neuralgias. — As  the  sensation  of  pain  is  itself  a  centric 
function,  so  it  is  natural  to  infer  that  its  origin  may  in  many  cases  be 
due  to  a  primary  disturbance  of  the  pain  centres  themselves,  without  an 
antecedent  peripheric  irritation.  Many  writers  hold  that  all  true  neural- 
gias are  centric,  and  in  support  of  this  view  adduce  instances  of  central 
organic  disease  causing  neuralgia  at  the  periphery,  as  in  a  case  of  mine 
where  a  small  intercranial  sarcoma  caused  a  severe  pain  in  the  foot.  Also, 
neuralgic  pains  may  occupy  adjacent  parts  of  different  nerve  distribu- 
tions, or  as  in  reflex  neuralgia,  where  the  pain  may  be  felt  in  another 
place  than  the  nerve  irritated.  The  most  conclusive  examples  of  central 
neuralgias,  however,  are  the  numerous  painful  affections  of  hysterical 
patients.  They  are  of  every  variety,  cephalic,  spinal,  and  visceral. 
About  the  head  they  do  not  often  follow  the  course  of  a  nerve,  but  are 
local,  as  in  the  so-called  hysterical  clavus,  or  they  may  be  limited  to 
special  points  on  the  spine.  The  visceral  pains  may  be  referred  to  the 
heart,  stomach,  bowels,  bladder,  ovaries,  peritoneum,  etc.,  and,  as  may 
be  readily  supposed,  are  more  migratory  than  any  other  kinds  of  pain. 
Like  other  developments  of  hysteria,  its  neuralgias  are  often  puzzling 
to  the  practitioner,  especially  when  complained  of  about  the  joints  or  in 
the  abdomen.  As  pain  is  such  a  subjective  symptom  in  any  case,  and 
therefore  must  be  gauged  by  the  statement  of  the  patient,  the  highly 
wrought  accounts  of  suffering  by  hysterical  patients  might  readily 
deceive  but  for  a  careful  observation  of  the  mental  accompaniments  of 
the  pain.  Thus,  real  objective  pains  are  very  concisely  described  with 
a  few  characteristic  gestures  and  equally  few  words.  Hysterical  pains, 
on  the  other  hand,  are  described  with  demonstrative  gestures  and  with 
a  copious  variety  of  terms,  which  go  to  show  how  much  the  patients 
occupy  their  minds  with  dwelling  upon  them. 

The  TREATMENT  of  hysterical  pains  is  on  the  lines  of  treatment  for 
hysteria  itself.  Among  single  measures  I  have  found  much  benefit  from 
frequent  recourse  to  mercurial  and  aloetic  purgatives. 

Degenerative  Neuralgias. — One  important  form  of  neuralgic  pains 
is  that  due  to  degenerative  processes  set  up  in  sensory  nerves  and 
nerve  roots,  such  as  the  lightning  pains  of  tabes.  The  degenerative 
processes  themselves  may  have  been  due  originally  to  a  toxic  infection, 
such  as  syphilis,  but  this  no  longer  operates  as  a  cause  of  the  pain. 
That  these  pains  are  not  peripheric  is  shown  by  their  contrast  to  the 
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peripheric  pains  of  tic  douloureux,  for  in  the  latter  the  peripheral 
nerves  are  exquisitely  tender,  while  in  tabes  the  slcin  area  of  distribu- 
tion of  the  affected  nerves  is  anaesthetic.  The  patients  rub,  seize,  or 
grab  the  affected  part  as  if  they  were  desperately  bent  on  arresting  the 
pain  in  its  flight.  One  of  the  drawbacks  of  naming  diseases  after 
common  but  not  invariable  symptoms  is  often  illustrated  in  patients 
with  tabes,  who  may  suffer  for  months  or  years  from  the  severe  neural- 
gic pains  of  this  disease  without  the  cause  being  recognized,  on  account 
of  the  absence  of  the  motor  symptoms  of  ataxia.  It  is  therefore 
always  advisable  in  any  case  of  obscure  neuralgic  pains  to  make  a  care- 
ful examination  of  the  reflexes,  particularly  of  the  knee  and  of  the 
pupil.  The  pains  of  tabes  are  commonly  described  as  shooting  or  lanci- 
nating, and  are  very  variable  both  as  regards  duration  and  seat.  Some- 
times, however,  they  are  mainly  visceral  or  very  definitely  localized,  in 
which  case  they  may  be  described  as  boring  or  compressing. 

For  the  pains  of  tabes  the  coal-tar  analgesics  are  often  very  effective, 
particularly  acetanilid.  Nitrate  of  silver  also  occasionally  affords 
decided  relief,  and  it  is  curious  that  this  drug  will  sometimes  unmistak- 
ably mitigate  pressure  pains  caused  by  a  tumor  involving  the  roots  of  a 
spinal  nerve,  as  I  have  had  occasion  to  note  in  several  instances. 

True  angina  pectoris  might  come  properly  under  the  head  of  degen- 
erative pains,  though  many  anginose  pains  about  the  heart  are  of  dif- 
ferent causation  (see  Angina  Pectoris,  Vol.  II.  p.  503). 

Herpetic  Neuralgias. — Herpes  zoster,  or  zona,  is  due  to  an  organic 
change  in  special  areas  which  are  definitely  associated  with  certain  vis- 
ceral nerves.  It  is  probable  that  in  the  last  case  the  visceral  precedes  and 
induces  the  special  nervous  lesion,  for  in  the  majority  of  patients  neural- 
gic pains  are  felt  for  some  time  before  the  herpetic  eruption  makes  its 
appearance,  and  not  infrequently  the  pains  continue,  particularly  in 
elderly  persons,  long  after  the  eruption  has  disappeared.  Wlien  zona 
attacks  the  eye  the  pain  is  not  only  very  great,  but  the  attack  may  de- 
stroy vision. 

I  have  found  ergot  in  full  doses  much  the  best  remedy  in  the  ocular 
attacks,  both  for  the  pain  and  for  the  accompanying  inflammation.  It 
is  useful  also  in  these  pains  when  developed  in  other  regions,  and  for 
the  post-hcrpetic  stage  may  be  usefully  combined  with  plienacetine.  In 
elderly  patients  the  pills  of  phosphorus,  ^Iq  ^q  gr.,  with  strychnine  are 
often  beneficial. 

Neuritic  Neuralgias. — Under  this  head  is  grouped  an  important 
class  of  })ains  generally  termed  neuralgias,  but  which,  as  remarked 
above,  partake  more  of  the  characters  of  inflammatory  pains  in  that 
they  are  usually  permanently  local  and  not  shifting,  as  they  may  affect 
certain  nerves  or  their  branches  without  change  for  prolonged  periods. 
The  nerve  trunks  themselves  become  tender  to  pressure,  as  shown  by 
the  specific  points  named  after  Valleix,  where  the  nerves  in  their  course 
are  superficial  enough  to  be  pressed  against  underlying  bone.  At  their 
cutaneous  expansion  also  they  become  exquisitely  sensitive  to  pressure  or 
to  touch  during  the  paroxysms.  Likewise,  movement  may  excite  the 
worst  paroxysms,  as  those  of  the  muscles  of  mastication  or  of  facial 
expression  in  trigeminal  neuralgia,  rendering  chewing,  or  even  opening 
the  mouth  for  speaking,  extremely  painful.     Finally,  like  neuritis  in 
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general,  trophic  and  vasomotor  sequelse  are  not  uncommon  in  long-con- 
tinued affections  of  the  kind.  They  differ,  however,  from  most  forms  of 
neuritis  in  the  primary  seat  of  the  inflammation,  which  appears  esj)eeially 
to  implicate  the  nervi  nervorum.  These  nerves  are  abundantly  dis- 
tributed to  the  fibrous  sheaths  of  the  nerves,  ramifying  and  ending  in 
them,  without  penetrating  the  interfascicular  septa,  and  yet  evidently 
entering  into  a  close  relationship  with  the  fibres  proper  of  the  nerve, 
as  the  conduction  of  a  local  irritation  of  the  trunk  to  its  peripheral  dis- 
tribution shows.  So  inflammation  of  the  nervi  nervorum  renders  the 
trunk  itself  first  tender,  and  then  leads  to  its  peripheral  ends  becoming 
hypersesthetic  as  well.  Their  inflammation,  however,  is  not  likely  to  be 
attended  with  as  much  local  effusion  or  infiltration  as  in  ordinary  neur- 
itis, which  explains  why,  though  the  skin  may  become  highly  sensitive 
to  touch  during  the  paroxysms,  yet  the  patients  often  attempt  to  relieve 
the  severity  of  the  pain  by  firm  pressure.  Another  difference  from  ordi- 
nary neuritis  is,  that  the  implicated  nerves  do  not  degenerate  nor  lose 
their  reflex  functions,  nor  does  their  affection  cause  muscular  wasting. 
Trigeminal  Neuralgia. — By  far  the  chief  member  of  this  class  of 
neuralgias  is  the  trigeminal,  or  tic  douloureux,  as  it  is  an  affection  of  the 
most  important  as  well  as  the  most  exposed  of  the  nerves  of  common 
sensibility  of  the  body.  One  of  the  most  frequent  of  its  exciting  causes, 
and  which  supports  the  view  of  its  inflammatory  character,  is  exposure 
of  the  face  to  cold  winds,  especially  in  cities,  from  the  greater  likelihood 
in  them  of  sudden  changes  to  persons  from  warm  air  in-doors.  Another 
common  cause  is  from  the  irritation  of  retained  roots  of  decayed  teeth, 
which  may  initiate  a  trouble  which  will  persist,  as  in  other  instances  of 
nerve  irritation,  after  the  original  cause  has  been  removed.  One  predis- 
posing cause  in  elderly  persons  appears  to  be  lowered  resistance  from 
the  malnutrition  following  upon  arterial  degeneration.  It  is  in  them 
that  it  sometimes  takes  the  form  of  Trousseau's  epileptiform  neuralgia, 
which  is  characterized  by  sudden  extremely  severe  pains,  which,  though 
of  short  duration,  may,  however,  succeed  one  another  so  often  during 
the  day  that  life  becomes  unbearable.  In  others  the  pain  in  the  affected 
branch  begins  more  gradually,  then  grows  worse  on  movement  of  the 
facial  muscles,  and  then  comes  on  spontaneously  in  paroxysms  which 
succeed  one  another  like  waves.  The  pains  usually  dart  centrifugally, 
though  when  caused  first  by  a  peripheral  irritation,  such  as  a  decayed 
tooth,  the  direction  may  be  the  reverse.  Like  inflammatory  pains  also, 
extensive  radiations  may  occur  from  the  face  to  the  occiput,  to  the 
shoulder,  or  down  the  neck.  Trigeminal  neuralgia  does  not  often  affect 
all  three  of  the  main  branches  of  the  nerve  at  once,  though  not  uncom- 
monly two  of  them  ;  and  it  is  rarely  bilateral,  which  is  another  proof 
of  its  peripheral  inflammatory  origin.  When  attacking  the  supraorbital 
branch  the  pain  radiates  over  the  forehead  to  the  eyelids  and  to  the  side 
of  the  nose,  with  special  points  of  tenderness  at  the  supraorbital  notch, 
at  the  external  angle  of  the  bony  orbit,  and  at  the  exit  of  the  nasal 
branch  at  the  lower  edge  of  the  nasal  bone.  Pains  in  the  frontal  sinuses 
and  in  the  eyeball  itself  are  not  usually  due  to  trigeminal  neuralgia, 
but  to  other  local  causes,  as  their  frequent  bilateral  development  indi- 
cates. Infraorbital  neuralgia  is  often  very  severe  on  the  malar  bone, 
but  sometimes  the  pain  is  worst  at  the  side  of  the  nose  or  along  the 
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gums  of  the  upper  teeth,  and  at  the  height  of  the  paroxysm  it  may 
involve  the  whole  cheek.  The  most  extensive,  however — and,  in  my 
experience,  the  severest — pains  accompany  aifections  of  the  third  divis- 
ion of  the  trigeminus,  radiating  above  up  to  the  region  just  anterior  to 
the  tragus  of  the  ear,  or  into  the  meatus  itself,  or  to  the  temple,  or  to 
the  parietal  bone,  with  tender  points  corresponding;  or  it  may  dart  into 
the  tongue  or  be  felt  deep  in  the  neck  under  the  jaw,  with  severe  wrench- 
ing pain  radiating  from  the  inferior  dental  foramen.  When  the  par- 
oxysms of  pain  occur  in  trigeminal  neuralgia,  vasomotor  symptoms  are 
very  common,  such  as  flushing,  sweating,  lachrymation,  flow  of  nasal 
mucus,  salivation,  or  even  local  nutritive  changes,  such  as  grayness  or 
loss  of  hair  or  thickening  of  the  periosteum.  As  might  be  expected 
from  the  inflammatory  nature  of  the  complaint,  the  foci  of  pain  are  very 
uniform  in  each  particular  case,  corresponding  to  the  special  seat  of  the 
process. 

Treatment. — Trigeminal  neuralgia  is  best  treated  according  to  the 
principles  of  treatment  of  inflammation.  The  first  indication,  therefore, 
is  absolute  rest  of  the  affected  part.  It  is  to  neglect  of  this  principle, 
in  my  opinion,  that  the  intractable  course  of  this  afl^ection  is  most  com- 
monly due.  Unless  the  patient  will  agree  to  remain  in  bed,  as  he  would 
with  a  fractured  leg,  and  take  special  precautions  to  avoid  all  movement 
of  the  face  as  much  as  possible,  as  well  as  all  exposure  of  it,  every  other 
measure  of  relief  is  apt  to  fail  of  its  particular  efficacy.  In  severe 
cases  wearing  a  light  mask  of  cotton  will  diminish  both  the  frequency 
and  the  severity  of  the  paroxysms.  The  food  should  be  liquid,  neither  too 
hot  nor  too  cold,  and  when  the  third  branch  is  involved  should  be  taken 
through  a  tube  introduced  on  the  unaffected  side  into  the  mouth.  Me- 
dicinally, I  would,  with  Trousseau,  put  opium  in  the  first  rank,  but  its 
specific  operation  will  be  secured  only  according  to  the  mode  of  its 
administration.  Occasional  doses  of  the  drug  to  relieve  the  agony  of 
the  paroxysms  are  of  little  avail.  To  be  curative  the  opium  (preferable 
to  morphine)  should  be  given  continuously  and  at  definite  intervals  by 
night  as  well  as  by  day,  in  sufficient  doses  to  suspend  all  returns  of  the 
pain,  however  slight.  In  other  words,  the  patient  should  not  be  allowed 
to  emerge  from  the  effects  of  the  drug  throughout  the  twenty-four  hours 
— a  condition  which,  it  must  be  admitted,  becomes  very  irksome  to  the 
patients,  who  often  beg  that  the  continuous  dosing  be  intermitted.  This 
must  not  be  allowed,  however,  for  the  success  of  the  treatment  depends 
upon  its  not  being  interrupted,  even  by  ordinary  sleep.  I  have  never 
seen  any  injury  result  from  this  course,  and  on  recovery  the  patients 
are  only  too  glad  to  be  rid  of  opium  to  ever  take  it  again  for  anything 
but  pain. 

By  tliis  treatment  I  have  cured  cases  of  epileptiform  tic  which  had 
resisted  all  otlier  measures,  in  one  case  for  five,  in  another  for  six, 
and  in  a  third  for  nine,  years.  The  duration  of  the  opium  course 
in  these  three  patients  averaged  twenty-one  days.  The  jiatients,  how- 
ever, should  keep  their  beds  for  six  weeks,  and  with  iufraorbital  and 
inframaxillary  affections  should  avoid  chewing  for  two  months,  if  not 
longer. 

Aconitine  has  considerable  reputation  in  the  treatment  of  trigeminal 
neuralgia,  beginning  with  doses  of  ^1)0  ^^^  ^  grain,  and  increasing  until 
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decided  physiological  effects  of  the  drug,  such  as  lowering  of  the  pulse 
to  60  or  50,  are  experienced.  It  requires  to  be  kept  lip  for  prolonged 
periods,  and  acts  best  when  the  paroxysms  seem  by  it  to  be  gradually 
lessening  and  the  pain  changing  into  a  continuous  sense  of  soreness, 
when  antipyrine  may  be  further  added,  along  with  spts.  amnion,  arom. 
The  fluid  extract  of  gelsemium,  in  doses  of  7  to  10  drops  every  four 
hours,  may  also  be  tried,  particularly  in  superorbital  neuralgia.  In 
some  patients  a  vasomotor  condition  is  in  time  established  in  which  the 
affected  side  becomes  paler  and  cooler  than  its  fellow,  at  least  between 
the  attacks.  In  such  cases  the  administration  of  nitroglycerin  every 
three  hours  is  often  followed  by  a  marked  relief  from  the  neuralgia. 
Arsenic  and  phosphorus  are  very  uncertain  remedies  in  this  complaint, 
but  now  and  then  seem  to  benefit  individual  cases.  Gowers  recommends 
a  combination  of  arsenic,  quinine,  and  Indian  hemp.  Dana^  reports 
thirteen  cases  of  severe  tic  douloureux  treated  by  a  prolonged  course  of 
rest  in  bed  and  hypodermic  injections  of  nitrate  of  strychnine,  given  in  a 
single  dose  daily.  He  begins  with  -^  of  a  grain,  and  slowly  increases 
till  by  the  fifteenth  or  tw^entieth  day  -^  to  ^  of  a  grain  is  administered. 
After  reaching  the  maximum  dose  which  the  patient  can  bear,  it  is  con- 
tinued for  a  week  or  ten  days,  and  then  gradually  reduced,  so  that  by 
the  end  of  four  or  six  weeks  the  beginning  dose  is  reached.  The  drug 
is  then  stopped  and  replaced  by  a  full  course  of  potassium  iodide  and 
tincture  of  iron.  Of  his  13  cases,  10  were  so  relieved  as  to  be  considered 
cured,  while  in  3  the  treatment  failed. 

Surgical  measures,  such  as  dividing  or  resecting  branches  of  the 
trigeminus,  have  been  tried  for  many  years.  The  drawback  to  these 
operations  is,  that  in  a  large  proportion  the  relief  is  but  temporary,  for 
the  pain  is  apt,  after  varying  intervals,  to  recur  as  bad  as  ever.  I  had 
a  patient  once  who  had  three  such  operations  on  the  inframaxillary 
nerve,  but  after  a  fourth  recurrence  he  appeared  to  be  cured  by  30- 
grain  doses  of  ammonium  chloride  taken  in  infusion  of  horseradish.  He 
still  remained  free  after  six  months,  but  was  then  lost  sight  of.  There 
can  be  little  doubt  that  the  prolonged  irritation  of  such  nerves  as  the 
primary  branches  of  the  trigeminus  is  capable  of  establishing  a  perma- 
nent lesion  in  the  Gasserian  ganglion,  so  that  nothing  short  of  the  de- 
struction or  extirpation  (if  that  be  possible)  of  this  ganglion  will  afford 
a  prospect  of  radical  cure.  Marchant  and  Herbert^  have  collected  95 
recorded  cases  of  this  operation,  17  of  which  proved  fatal;  but,  though 
relapses  are  reported  even  after  this  severe  measure,  the  proportion  of 
cures  is  much  above  that  of  other  surgical  procedures. 

Cervico-occipital  Neuralgia. — The  pain  in  this  form  is  oftenest  in 
the  great  occipital  nerve,  with  the  characteristic  tender  points  midway 
between  the  mastoid  and  the  median  line,  where  pressure  can  readily  be 
made  on  the  trunk  of  the  nerve.  It  is  sometimes  accomjxanied  with 
tinnitus  and  deafness,  and  it  may  radiate  over  the  occiput  to  the  parietal 
eminence  or  extend  down  the  back  of  the  neck  to  the  vertebra  promi- 
nens.  It  is  bilateral  much  oftener  than  trigeminal  neuralgia,  and 
usually  more  of  a  continuously  dull  than  paroxysmal  character.  It  may 
be  originally  excited  by  cold  draughts  on  the  back  of  the  neck,  but  I 

1  TraTis.  Asf^oc.  Amer.  Phys.,  1896,  and  N.  Y.  Med.  Record,  May  1,  1897. 
"-'  Mev.  de  Chir.,  Apr.,  1897. 


540  NEURALGIA. 

have  been  struck  with  its  frequent  association  in  patients  with  severe  or 
depressing  mental  strain. 

Cervico-brachial  or  brachial  neuralgia  is  located  in  the  nerves 
arising  from  the  four  lower  cervical  and  first  dorsal  segments,  which 
make  up  the  brachial  plexus.  The  commonest  seats  of  the  pain  are  in 
the  axilla  and  along  the  course  of  the  ulnar  nerve.  As  might  be  ex- 
pected, the  tender  points  over  such  extensive  areas  of  distribution  are 
very  numerous,  but  as  frequent  sites  as  any  are  at  the  exit  of  the  cir- 
cumflex nerve,  under  the  olecranon,  and  in  front  of  the  wrist.  The 
movements  of  the  upper  extremity,  either  general  or  special,  are  likely 
to  be  so  interfered  with  that  this  affection  is  very  disabling,  the  acts  of 
sewing  or  writing  being  particularly  prone  to  start  the  pains.  Trau- 
matism, such  as  from  falls  or  blows,  is  a  more  common  cause  than  all 
others  together. 

Intercostal  neuralgia  is  a  very  common  affection,  and  closely  re- 
sembles sciatica  in  its  pathology.  The  tender  points  to  pressure  are 
found  from  the  exit  of  the  nerves  beside  the  vertebrae,  then  along  the 
lower  edge  of  the  rib,  and  then  near  the  middle  line  in  front.  It  is 
commonest  on  the  left  side,  and  often  causes  apprehension  in  the  patients 
of  heart  disease.  Under  the  scapulae  the  pain  is  apt  to  be  constant,  dull, 
and  wearing,  worse  at  night  and  on  changes  of  the  weather.  It  is  the 
form  of  neuralgia  which  is  oftenest  associated  with  rheumatism,  though 
occasionally  it  results  from  traumatism  or  muscular  wrenching.  It  is 
frequently  mistaken  for  pleurisy,  owing  to  the  pain  being  aggravated 
by  the  movements  of  the  ribs  in  respiration,  but  it  is  readily  distinguish- 
able from  that  affection  by  the  fact  that  the  pain  on  full  respiration  does 
not  excite  cough.  Sometimes  the  pain  is  not  accompanied  by  tender- 
ness on  pressure  along  the  trunk  of  an  intercostal  nerve,  but  is  localized 
at  some  one  spot.  Some  writers  therefore  make  of  this  a  distinct  form, 
to  which  they  would  restrict  the  term  pleurodynia,  with  the  theory  that 
the  seat  of  the  pain  is  in  the  nerves  of  the  pleura.  I  doubt  this  expla- 
nation, chiefly  because,  however  the  patient  may  aggravate  the  pain  by 
inspiration,  yet  it  never  excites  cough,  and  careful  manipulation  is  gen- 
erally sufficient  to  connect  it  with  the  peripheral  distribution  of  a  nerve 
in  the  thoracic  wall. 

True  neuralgic  affections  of  the  spinal  column  are  rare,  except  those 
already  referred  to  as  due  to  toxaemia  or  to  radiated  inflammatory  pains 
or  to  hysteria.  Pain  referred  to  the  spine,  therefore,  should  be  carefully 
examined  for  these  causes  before  pronouncing  it  neuralgic.  The  chief  ex- 
ception to  this  statement  is  in  a  puzzling,  and  not  infrequently  a  serious, 
condition  resulting  from  concussion,  as  in  the  well-known  "  railway 
spine,"  where  neuralgic  pains  may  develop,  often  at  a  considerable  in- 
terval after  the  accident.  They  may  then  become  extremely  obstinate 
in  tlieir  continuance  and  in  their  effects,  and  there  can  be  no  doubt  that 
the  primary  traumatism  sets  up  in  some  of  these  cases  slow,  progressive 
changes  in  tlie  spinal  centres  which  may  lead  to  very  untoward  results. 

The  TiiEAT.MENT  of  thcsc  different  forms  of  neuritic  neuralgias  fol- 
lows the  general  principles  outlined  in  the  treatment  of  trigeminal  neur- 
algia, except  that  we  can  in  them  often  resort  more  readily  to  various 
measures  of  counter-irritation.  Thus  the  active  irritation  caused  by  the 
ointment  of  the  biniodide  of  mercury  applied  to  the  mastoid  processes 
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and  to  the  back  of  the  neck  in  cervico-occipital  neuralgia  is  of  much  ser- 
vice, also  along  the  track  of  the  nerve  in  intercostal  neuralgia  or  along 
the  vertebrae  in  railway  spine.  Narrow  blisters  are  likewise  beneficial. 
The  actual  cautery,  however,  is,  on  the  Avhole,  the  most  effective,  the 
simplest,  and  the  best  method  for  applying  which  is  by  heating  the  tip 
of  a  glass  tube  to  redness  in  the  flame  of  an  alcohol  lamp,  and  then  mak- 
ing quick  touches  with  it  on  dots  of  ink  in  line,  half  an  inch  apart,  on 
the  skin  along  the  track  to  be  cauterized.  The  hot-water  douche  is 
often  beneficial  in  brachial  neuralgias,  but  the  principle  of  rest  is  here 
equally  imperative,  in  bad  cases,  as  it  is  in  tic  douloureux.  It  may  be 
resorted  to  also  in  intercostal  cases  by  firmly  strapping  the  affected  side. 
Local  anodyne  applications  may  be  used  at  times  with  considerable 
benefit,  such  as — 

^.  Menthol,  3ij  ; 

Chloral,  3j ; 

Morphinse  hydrochloratis,  gr.  vj  ; 

Tincturse  aconiti,  3j  ; 

Lanolini,  §j. — M. 
Fiat  unguentum. 

I  have  found  this  a  good  application  also  in  coccygodynia  when  used 
after  a  hot-water  douche. 


MIGRAINE. 


Synonyms. — Owing  to  its  frequently  affecting  one  side  of  the  head 
the  Greeco-Latin  term  hemicrania  has  been  applied  to  this  affection, 
modified  in  several  languages  into  the  French  migraine,  German 
migran,  and  English  megrim.  The  French  term,  being  closest  to  the 
original,  is,  on  the  whole,  preferable. 

Symptoms. — While  its  chief  symptom  is  headache,  its  other  accom- 
paniments are  so  distinctive  and  significant  that  they  should  be  regarded 
as  equally  entitled  to  consideration  as  respects  both  the  etiology  and 
pathology  of  the  affection  itself. 

The  first  characteristic  of  migraine  is  its  intermittency,  resembling  in 
this  respect  epilepsy.  During  the  intervals  the  great  majority  of  the 
patients  are  as  free  from  headache  as  any  other  persons  in  good  health. 
The  attacks  themselves  often  begin  with  a  feeling  of  general  malaise  or 
of  heaviness  about  the  head,  the  countenance  wearing  a  peculiarly  de- 
jected aspect.  This  is  succeeded  by  a  distinct  pallor,  the  vasomotor  spasm 
which  this  indicates  being  further  shown  by  the  smallness  of  the  pulse 
and  by  a  sense  of  coldness,  particularly  of  the  extremities.  As  the 
paroxysms  of  pain,  how'ever,  come  on,  local  flushings  of  the  face,  with 
redness  of  the  ear,  may  succeed  the  paleness.  Occasionally  the  eye  on 
that  side  is  retracted,  and  the  pupil  distinctly  smaller  than  its  fellow,  or 
it  may  oscillate  in  size.  Evidence  that  the  spasm  is  limited  to  the  arte- 
rioles may  be  noted  by  the  temporal  artery  on  the  affected  side  remain- 
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ing  thonghout  the  attack  overfull  and  hard,  and  then  returning  to  its 
natural  state  on  its  subsidence.  Repeated  attacks  may  result  in  a  per- 
manent enlargement  of  this  artery,  as  has  occurred  with  the  left  temporal 
in  the  case  of  the  present  writer,  who  for  many  years  suffered  severely 
from  migraine.  Thomas  has  shown  that  this  may  be  due  to  a  local 
arterio-sclerosis  independent  of  a  general  affection  of  that  kind  elsewhere. 
Other  trophic  changes  have  also  been  noted.  Thus,  Anstie  in  his  own 
case  observed  a  distinct  patch  of  grayness  on  the  hair  of  his  eyebrow 
over  the  supraorbital  notch  during  severe  attacks,  which  disappeared 
on  their  cessation.  Permanent  local  grayness  of  the  hair  on  the  temple 
has  been  frequently  observed,  and  Hutchinson  draws  attention  to  the 
supervention  of  xanthelasma  at  the  inner  canthus  of  the  eyelid  as  more 
common  in  those  who  have  suffered  from  migraine  than  in  other  persons. 

In  a  large  pi'oportion  of  the  cases — probably  one  half — the  onset  is 
marked  by  peculiar  disturbances  of  vision,  such  as  are  characteristic  of  no 
other  nervous  affection.  Their  duration  is  temporary,  from  ten  minutes 
to  half  an  hour,  but  in  some  cases  the  symptoms  are  so  pronounced,  or 
may  occur  without  any  headache  following,  that  their  nature  may  be 
misinterpreted.  I  had  a  lady  sent  to  me  by  an  oculist  for  my  opinion 
as  to  the  cause  of  the  attacks  of  what  she  described  as  total  blindness, 
beginning  with  brilliant  flashes  of  colored  lights  and  ending  with  tran- 
sient delirium,  the  optic  disks  during  them  being  observed  as  quite 
normal.  These  attacks  proved  to  be  simply  accompaniments  of  migraine, 
for,  however  peculiar  the  visual  symptoms  may  be,  the  state  of  the 
retina  rarely  gives  any  indication  of  disturbance.  In  most  patients 
there  is  only  a  blurring  or  indefiniteness  of  sight,  particularly  of  near 
or  small  objects,  such  as  the  point  of  a  pen.  In  others  there  is  com- 
plete hemiopia,  which  may  come  on  very  suddenly — often,  as  the  patients 
mistakenly  imagine,  first  in  one  eye  and  then  in  the  other.  In  others 
it  uniformly  begins  as  a  dim  spot,  which  may  appear  anywhere  in  the 
field  of  vision  and  then  enlarge  like  a  cloud  as  it  does  so,  clearing  in  the 
centre  and  having  on  one  side  an  irregular,  zigzag,  or  angular  periphery 
which  may  be  brightly  colored.  These  colored  spectra  may  assume  very 
varied  shapes  or  else  appear  as  moving  bright  spots  on  a  dark  ground.  As 
these  visual  symptoms  pass  off  the  headache  usually  begins,  but  in  some 
cases  other  sensory  disturbances,  equally  transient,  accompany  them,  such 
as  sensations  of  numbness  and  tingling,  usually  in  the  arm  of  the  affected 
side,  which  may  simulate  an  epileptic  aura  passing  up  from  the  fingers, 
or  there  may  be  a  feeling  of  paralytic  numbness  in  the  tongue,  extending 
to  the  lips,  cheeks,  and  throat,  sometimes  accom])anied  by  a  sensation  of 
impending  syncope.  With  some  the  attack  begins  with  a  feeling  like  a 
commencing  coryza  and  stopjiage  in  the  uj^pcr  nasal  passages.  Cerebral 
symptoms,  such  as  transient  delirium  or  aphasia,  both  sensory  and  motor^ 
also  occur,  but  usually  only  in  those  who  were  subject  to  severe  attacks. 
In  a  very  few  cases  choreic  movements  occur  in  the  extremities,  usually 
excited  by  some  start.  Photophobia  is  very  common,  with  intolerance 
of  noise,  and  occasionally  tinnitus  with  vertigo. 

Tlic  ocular  syni))toms  arc  usually  the  earliest  to  occur,  and  in  most 
patients  precede  by  a  definite  interval  the  development  of  the  headache. 
This  begins  quit(!  habitually,  in  the  majority,  in  a  definite  area,  either  in 
the  temple,  in  the  eye,  on  the  forehead,  or  the  occiput.     With  many 
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women,  who  have  the  attacks  about  the  menses  or  during  the  menopause, 
the  pain  begins  near  the  vertex.  From  its  first  local  seat,  however,  it 
usually  spreads  till  the  whole  side  of  the  head  is  affected,  and  then  the 
pain  may  extend  down  the  neck.  In  a  large  proportion  the  pain 
involves  the  other  side  of  the  head  also,  or  it  may  affect  one  side  in  one  at- 
tack and  the  opposite  in  another.  The  pain,  however  severe,  is  purely 
neuralgic,  and  seems  eased  by  pressure,  so  that  many  patients  try  to  get 
relief  by  tightly  tying  a  handkerchief  about  the  head.  The  sense  of 
mental  and  physical  depression  is  extreme,  and  usually  so  much  worse 
when  sitting  up  or  standing  that  the  sufferers  take  to  their  beds  and  try 
to  keep  very  quiet,  dreading  the  waves  of  pain  which  the  least  move- 
ment seems  to  start.  The  headache  may  last  from  a  few  hours  to  a  whole 
day  and  into  the  night,  gradually  developing  a  symptom  which  may 
finally  replace  the  headache  altogether,  and  which  is  a  wretched  nausea. 
At  first  it  seems  to  be  like  an  ordinary  disturbance  of  the  stomach, 
causing  a  total  disinclination  to  take  anything  into  it.  This  is  followed 
by  attempts  to  bring  up  flatus,  then  sickening,  retching,  and  finally 
vomiting.  Some  are  so  unfortunate  as  not  to  be  able  to  get  beyond 
repeated  retching,  which  in  turn  aggravates  the  headache.  Free  vomit- 
ing is  often  followed  after  a  short  interval  by  relief  of  the  cephalalgia. 
In  some  the  vomiting  does  not  occur  until  some  time  after  the  headache 
has  subsided,  and  then  is  very  copious,  showing  in  the  matters  ejected 
that  all  digestion  had  been  arrested  for  hours  in  the  stomach  before  the 
headache  commenced.  The  urine  passed  during  the  attack  is  scanty 
and  high  colored,  diuresis  becoming  very  free  on  its  subsidence.  In 
many  cases  the  complexion  becomes  quite  sallow  for  one  or  two  days 
afterward,  and  this  fact,  along  with  the  quantities  of  bile  brought  up  by 
repeated  retching,  affords  good  ground  for  these  headaches  being  com- 
monly termed  "  bilious." 

Etiology. — Females  suffer  more  frequently  than  males,  in  about  the 
proportion  of  three  to  one.  The  disease  begins  in  childhood  as  early  as 
the  fourth  or  fifth  year,  but  becomes  increasingly  rare  after  fifty. 
Certainly  more  than  three  fourths  of  the  cases  begin  before  thirty  years 
of  age,  and  more  than  a  half  before  twenty.  On  the  other  hand, 
wholly  unlike  epilepsy,  it  is  a  disease  which  patients  definitely  outgrow, 
for  after  forty  it  rapidly  decreases  in  the  number  of  its  visitations,  so 
that  it  becomes  relatively  uncommon  after  fifty  even  in  those  who  have 
suffered  from  it  in  its  worst  forms.  Heredity  is  very  strongly  marked  in 
migraine,  and  in  ray  experience  more  often  in  the  maternal  than  in  the 
paternal  line  of  descent.  Some  writers,  however,  have  exaggerated  its 
association  with  other  neuroses  in  its  family  history,  as  if  it  bore  a 
relation  to  epilepsy  or  to  insanity.  As  far  as  the  numerical  method  goes, 
it  can  much  more  readily  be  shown  to  be  associated  with  hereditary  gout, 
but  in  neither  case  is  the  relationship  direct,  for  the  majority  is  alto- 
gether too  large  in  which  none  of  these  affections  can  be  traced  in  the 
family  history.  On  the  other  hand,  digestive  disturbances  are  common 
in  connection  with  all  functional  neuroses,  and  this  fact  will  sufficiently 
account  for  migraine  being  also  common  in  neurotic  families. 

Pathology. — Facts  belonging  to  the  etiology  of  migraine  seem  to 
have  a  distinct  bearing  also  upon  its  pathology.  Migraine  requires  an 
indoor  life  for  its  development,  even  among  children.     Men,  and  like- 
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wise  women,  who  work  in  the  fields,  sailors,  and  miners,  may  have  head- 
aches, but  not  migraine.  Among  the  poorer  classes  it  is  especially 
prevalent  among  needle-women,  shop-girls,  shoemakers,  and  tailors. 
Its  chief  victims,  however,  are  among  women  who  take  but  little  open- 
air  breathing  or  exercise,  and  who  are  by  temperament  susceptible  to 
worry,  and  among  men  with  sedentary  or  literary  pursuits.  Among  the 
common  exciting  causes  of  the  attacks  are  errors  of  diet,  with  many 
distinctly  associated  with  indulgence  in  certain  articles  of  food,  also 
mental  strain  and  fatigue,  and  with  some  exposure  to  a  hot  sun  when 
the  stomach  is  empty.  As  to  the  pathology  of  migraine,  a  view  gener- 
ally held  is  that  it  is  a  vasomotor  neurosis,  beginning  with  constricting 
spasm  of  the  arteries  of  theaifected  area,  followed  by  dilatation.  This, 
however,  is  merely  restating  certain  clinical  features  of  the  complaint. 
Liveing  regarded  it  as  the  sensory  equivalent  of  an  epileptic  discharge 
due  to  a  gradual  culmination  in  sensory  centres  of  the  morbid  tendency 
till  it  explodes  in  a  "  nerve  storm,"  as  epilepsy  explodes  in  motor  centres. 
This  analogy,  however,  does  not  hold  good  in  those  cases  of  epilepsy  in 
which,  instead  of  motor  symptoms,  there  are  only  deranged  states  of 
the  consciousness,  but  which  bear  no  resemblance  to  the  features  of 
migraine  notwithstanding  the  absence  of  spasms.  The  explosion  theory, 
however,  can  be  brought  into  close  analogy  with  similarly  developed 
nervous  derangements  occurring  in  toxic  states  of  the  blood.  In 
puerperal  eclampsia  we  have  an  example  of  a  definite  nervous  strain, 
that  of  parturition,  causing  a  poison,  which  had  been  accumulating  in 
the  circulation  for  weeks,  to  explode  in  convulsions.  The  same  may  be 
said  of  ursemic  convulsions  in  general,  that  the  poison  which  induces 
them  often  accumulates  without  any  nervous  symptoms  denoting  its  pres- 
ence until  a  certain  culminating  point  is  reached,  when  it  may  first  mani- 
fest itself  by  severe  neuralgic  symptoms,  notably  pain  in  the  head  and 
disturbances  of  vision,  and  then  eclampsia.  Asthmatic  attacks  occur- 
ring in  gouty  patients  afford  another  example  of  intermittent  nervous 
disturbance  dependent  upon  a  more  or  less  permanent  blood  poison. 
Even  the  peculiar  ocular  derangements  of  migraine  are  now  illustrated 
by.  the  remarkable  toxic  effects  of  the  mescal  button,  Anhelonium 
Lewinii,  described  by  Prentiss  of  Washington '  and  by  S.  Weir  Mit- 
chell,^ in  which  colored  spectra  of  the  most  wonderful  variety  are  seen 
by  persons  under  its  influence.  Instead,  therefore,  of  ascribing  mi- 
graine to  nerve  storms  in  a  molecularly  diseased  nervous  organization, 
we  have  a  more  ])robable  explanation  in  ascribing  it  to  a  toxaemia,  for  it 
is  in  toxaemias  that  we  meet  with  numerous  instances  of  both  cumulative 
and  intermittent  phenomena.  Many  facts,  both  clinical  and  therapeutic, 
point  to  absorption  from  the  gastro-intcstinal  tract  of  some  toxic  sub- 
.stance  as  the  specific  cause  of  migraine.  The  immediate  effect  of 
stomach  lavage  in  arresting  the  headache  is  now  attested  by  numerous 
observers.  C.  A.  Ilerter'*  found  in  seven  cases  in  which  the  contents 
of  the  stomach  were  examined  by  him  during  the  paroxysm  evidence  of 
complete  arrest  of  the  digestion,  in  one  case  nine  hours  after  dinner. 
Navarre^  reports  a  case  of  migraine  whicli  he  had  observed  for  eleven 
years,  in  which  the  attacks  supervened  exactly  fifteen  hours  after  every 

'  Therapeutic  Gazette,  Sept.,  189.5.  ^  Brit.  Med.  Jnurn.,  Dec.  5,  1896. 

*  Joum.  Nerv.  and  Mental  Din.,  I'Y'b.,  1897.         ■*  Lyon  mtdicak,  Mar.,  1892. 
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error  of  regimen.  Instances  in  which  digestive  derangements  seemed 
to  be  directly  connected  with  the  genesis  of  the  attacks  might  be  cited 
indefinitely — a  surmise  which  is  further  borne  out  by  the  beneficial  effect 
upon  the  affection  of  every  change  from  a  sedentary  to  a  more  active 
outdoor  life.  Nor  does  the  toxic  theory  of  migraine  militate  against 
the  clinical  fact  of  its  heredity,  any  more  than  the  dependence  of  gout 
upon  a  blood  poison  militates  against  its  heredity.  In  fact,  there  are 
no  hereditary  tendencies  more  pronounced  than  those  connected  with 
the  functions  of  digestion,  whether  normal  or  abnormal.  On  the  other 
hand,  the  predominantly  unilateral  character  of  migraine  has  been  urged 
against  its  being  due  to  a  toxaemia.  But  other  well-demonstrated  tox- 
aemias often  occasion  distinctly  localized  neuralgias,  due  probably  to 
some  predisposing  cause  of  structural  weakness  in  the  part,  and  it  may 
be  affirmed  of  nerve  poisons  in  general  that  they  are  characterized  by 
selective  affinities  for  certain  nervous  areas  which  with  our  present  know- 
ledge we  cannot  explain. 

Treatment. — The  treatment  of  migraine  comprises  both  the  manage- 
ment of  the  attack  itself  and  its  prevention.  As  above  mentioned, 
evacuation  of  the  contents  of  the  stomach  and  washing  that  viscus  out 
are  among  the  most  effective  measures  for  relieving  the  headache,  this 
being  also  in  keeping  with  the  common  experience  of  these  patients  that 
free  vomiting  generally  terminates  the  attack.  Many  drink  large  quan- 
tities of  warm  water  to  help  both  the  vomiting  and  the  headache  to- 
gether. Lavage  is  most  effective  when  the  stomach  is  full  of  undigested 
materials,  but  it  is  also  beneficial  if  the  stomach  is  empty.  Among 
medicines  my  own  experience  is  that  ergot  in  full  doses  is  superior  to 
any  other  agent  in  arresting  the  headache,  and  in  a  number  of  severe 
cases  of  long  standing  it  has  seemed  greatly  to  diminish  the  frequency 
of  the  attacks.  A  drachm  of  the  fluid  extract,  with  an  equal  quantity 
'  of  elixir  of  cinchona,  should  be  taken  on  the  first  symptoms  of  the 
attack,  the  patient  then  lying  down  and  abstaining  from  all  movement. 
A  second  dose  may  be  taken  in  two  hours  if  the  symptoms  are  not  re- 
lieved. Some  patients  cannot  take  the  ergot  by  the  mouth  on  account 
of  nausea,  when  the  same  dose  will  be  just  as  effective  if  taken  dissolved 
in  two  ounces  of  water  by  the  rectum.  The  coal-tar  series  of  drugs, 
such  as  anti])yrine,  acetanilid,  and  phenacetine,  have  a  just  reputation 
in  this  complaint,  particularly  if  taken  early  and  the  patients  observe 
perfect  quiet.  In  my  experience  the  simultaneous  administration  of 
ammonia  greatly  promotes  the  efficiency  of  these  remedies,  a  drachm  of 
spts.  ammon,  arom.  being  taken  in  water  just  after  10  to  15  grains  of 
antipyrine  or  of  phenacetine,  the  dose  of  both  being  repeated  in  three 
hours  if  necessary.  With  some  the  further  addition  of  -^  grain  of 
strychnine  nitrate  or  10  drops  of  the  tincture  of  nux  vomica  is  beneficial, 
particularly  after  the  antipyrine  or  phenacetine  seems  to  be  losing  its 
effect.  This  latter  result  is  common  to  all  the  remedies  which  are  recom- 
mended for  the  attacks  themselves,  and,  moreover,  individual  experience 
varies  greatly  in  the  response  to  different  drugs.  Some  derive  no  bene- 
fit from  the  antipyrine  class,  but  are  best  relieved  by  morphine ;  others 
by  full  doses  of  the  bromides  ;  with  others  caffeine  is  effective  in  doses 
of  2-3  grains,  or  guarana,  which  contains  a  large  percentage  of  caffeine, 
and  which  may  be  given  in  30-grain  doses  of  the  powder,  repeated  every 
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hour.  I  have  noticed  that  the  cases  of  headache  which  are  best  relieved 
by  caflfeiiie  are  those  which  suffer  least  from  nausea  and  vomiting  in  their 
attacks.  The  fluid  extract  of  gelsemium  in  doses  of  from  5-7  drops 
relieves  the  headache  in  many,  but  not  the  nausea.  A  dose  of  15-20 
grains  of  ammonium  bromide,  taken  with  it,  may  much  increase  the 
efficiency  of  the  gelsemium. 

The  most  important  therapeutic  indication  in  migraine,  however,  is 
to  prevent  the  attacks  by  correcting  the  conditions  which  occasion  them. 
For  this  purpose  no  course  is  so  effective  as  systematic  open-air  exercise 
of  a  pleasurable  kind.  Many  find  this  best  attained  by  the  moderate 
use  of  the  bicycle,  which  has  the  further  advantage  over  walking  of 
acting  more  directly  upon  the  portal  circulation.  Mere  muscular  exer- 
cise, as  in  a  gymnasium,  is  of  little  avail,  and  under  all  circumstances 
muscular  fatigue  is  to  be  avoided,  as  it  often  is  directly  responsible  for 
an  attack.  Attention  to  the  digestive  functions  should  begin  by  noting 
what  kind  of  food  seems  to  be  most  associated  in  time  with  the  super- 
vention of  the  attacks.  Some  patients  find  out  for  themselves  that  in- 
dulgence in  certain  articles  of  food  or  drink  is  pretty  sure  to  be  followed  by 
headache.  As  a  rule,  it  may  be  said  that  migrainous  patients  should  eat 
but  sparingly  of  red  meats.  This  is  especially  the  case  in  those  who 
have  a  lithsemic  diathesis,  whether  in  the  form  of  uric-acid  gravel  or 
gout.  Eating  heartily  at  night,  and  with  men  too  free  use  of  tobacco 
in  the  evening,  are  apt  to  make  them  wake  in  the  morning  with  symp- 
toms of  the  coming  approach  of  the  enemy.  Lauder  Brunton  lays 
much  stress  upon  correction  by  glasses  of  eye-strain  in  patients  with 
hypermetropia  or  astigmatism  as  a  cure  in  them  of  migraine,  but  it  is 
doubtful  if  it  be  true  migraine  which  is  relieved  by  such  means,  though 
undoubtedly  such  ocular  defects  in  migrainous  patients  would  tend  to 
aggravate,  though  not  to  cause,  this  affection. 

For  the  medicinal  treatment  which  would  be  both  prophylactic  and 
curative  the  guiding  principle  should  be  to  improve  gastric  digestion. 
Stomach  lavage,  which  is  so  beneficial  in  the  attacks  themselves,  I  have 
had  occasion  to  note  as  distinctly  injurious  when  resorted  to  in  the  inter- 
vals unless  there  is  evidence  of  gastric  catarrh — a  condition  whicli  in 
migrainous  patients  is  exceptional.  The  gastric  dyspepsia  in  them  is 
atonic  rather  than  inflammatory,  and  the  process  of  washing  appears  to 
depress  the  already  enfeebled  innervation  of  the  stomach.  The  stimu- 
lant effect  of  a  tumbler  of  hot  water  on  rising  in  the  morning,  with  a 
drachm  of  sodium  phosphate  and  a  grain  of  quinine  or  5  grains  of 
sodium  salicylate,  will  often  answer  botli  to  prevent  headaches  and  to 
arrest  their  first  beginnings.  Mikl  acidulated  preparations  of  phos- 
phorus are  beneficial,  especially  with  women,  a  common  prescription  of 
mine  being — 

I^.  Acidi  phosphorici  diluti,  .?jss  ; 

Tincturte  nucis  vomicie,  .?ij  ; 

Syrupi  hypopliosphitis,  q.  s.  ad  3vj. — M. 
Sig.   Two  teaspoonfuls  after  meals. 

Acidulated  liquid  preparations  of  pepsin  are  also  serviceable,  and  in 
the  majority  lactic  acid  is  preferable  to  hydrochloric  acid,  as  in — 
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^.  Acidi  lactici,  ^iv  ; 

Essence  pepsini,  ad  Ivj. — M. 

Sig.    Two  teaspoonfuls  in  water  after  meals. 

Gowers  recommends,  as  a  prophylactic,  nitroglycerin  y^  gr.,  not  in 
tablet  form,  but  in  solution,  to  be  taken  after  meals  along  with  bismuth 
and  pepsin,  and  claims  that  administered  during  the  intervals,  as 
bromides  are  taken  in  e})ilepsy,  it  lessens  the  severity  and  frequency  of 
the  attacks,  and  often  after  a  time  stops  them  altogether. 

The  prophylactic  treatment  in  all  cases  should  be  systematically 
directed  toward  increasing  the  muscular  tone  of  the  stomach,  and  the 
manifest  tendency  in  this  complaint  to  gastric  stasis  suggests  that  the 
benefit  claimed  by  some  from  abdominal  massage  is  well  founded.  With 
reference  to  intestinal  antisepties,  I  have  not  found  their  use  as  certain 
as  remedies  more  adapted  for  stomach  derangements.  An  exception 
should  be  made,  however,  in  the  case  of  mild  mercurial  purgatives. 
Many  of  the  severer  cases  are  apt  to  have  their  attacks  occur  pretty 
regularly  at  weekly  intervals,  and  I  have  repeatedly  broken  up  this 
habit  by  a  blue  pill  or  by  a  grain  and  a  half  of  calomel  in  six  fractional 
doses,  one  every  quarter  of  an  hour,  on  the  day  previous  to  the  expected 
return,  the  laxative  action  being  ensured  by  a  saline  draught  in  the  morn- 
ing. Where  the  patients,  however,  are  subject  to  intestinal  indigestion, 
with  an  habitually  brown-coated  tongue,  and  especially  if  accompanied  by 
gouty  symptoms,  the  mercurial  laxatives  are  certainly  indicated,  and  may 
be  very  advantageously  followed  by  a  systematic  course  of  10  grains 
each  of  bismuth  salicylate  and  sodium  benzoate  in  capsules  one  hour 
after  meals. 


NEURASTHENIA. 

By  JAMES  J.  PUTNAM,  M.  D. 


Definition  and  Natuee. — Neurasthenia,  in  the  strict  sense,  denotes 
that  special  sort  of  incompetence  of  the  central  nervous  system  in  con- 
sequence of  which  fatigue  occurs  with  undue  readiness,  while  recupera- 
tion is  abnormally  delayed ;  but  the  term  may  also  be  legitimately  used 
to  cover  the  symptoms  which  arise  indirectly  in  consequence  of  this 
primary  incompetency,  expressive  of  the  eiforts  which  the  damaged 
nervous  system  makes  to  establish  a  new  equilibrium. 

It  would  be  premature  to  assert  that  there  is  no  difference  between 
the  state  of  a  person  suffering  only  from  excessive  physiological  fatigue 
and  that  of  a  neurasthenic  patient.  Many  of  the  phenomena  and 
tendencies  of  these  two  states  are,  however,  strikingly  similar,  and  a 
familiarity  with  the  laws  of  fatigue  would  be  an  excellent  preparation 
for  the  study  of  neurasthenia.     (See  Symptoms,  p.  563.) 

The  extent  to  which  the  nervous  system  is  primarily  involved  prob- 
ably varies  greatly  in  different  cases,  but  it  must  not  be  assumed,  in  a 
given  instance,  that  the  actual  liability  to  exhaustion  involves  all  the 
nerve  centres  whose  functions  seem  disordered,  for  the  neurasthenic  con- 
dition is  pre-eminently  one  where  the  effects  of  impaired  inhibition  and 
co-ordination,  and  of  the  formation  of  abnormal  associations  and  nervous 
habits,  make  themselves  widely  felt.  The  results  of  this  disturbance 
of  co-ordination  of  the  nervous  centres  are  far-reaching,  and  even  of 
fundamental  significance.  It  is,  for  example,  probable  that  fatigue- 
results  occur  with  especial  readiness  when  nerve  functions  which  should 
reinforce  each  other  fail  to  do  so.  As  one  illustration  of  this  principle, 
the  obvious  importance  of  a  failure  in  the  working  of  the  mechanism 
which  should  secure  due  response  on  the  part  of  the  vasomotor  appa- 
ratus may  be  referred  to.  This  often  happens  in  neurasthenia,  and  as  a 
consequence  disorders  of  blood  supply  occur,  and  nervous  centres  not 
primarily  at  fault  may  be  forced  to  work  at  a  disadvantage,  and  may 
suffer  under  the  strain  to  which  they  are  subjected.  In  most  cases  it  is 
probably  the  higher  centres  of  the  cortex  cerebri  which  are  mainly  in- 
volved at  first,  as  shown  by  the  early  failure  of  the  powers  of  sustained 
intellectual  effort ;  but  the  effects  of  this  failure  may  make  themselves 
widely  felt  throughout  all  the  functions  of  the  body.  The  disease  is  there- 
fore a  psycho-neurosis. 

The  question.  What  meaning  is,  in  practice,  to  be  attached  to  the 
term  neurasthenia?  may  be  approached  in  the  interests  of  immediate 
clinical  convenience  or  in  those  of  scientific  analysis.  The  former  is  the 
more  practical  need,  but  the  attempt  to  meet  it  has  led  to  a  somewhat 
arbitrary  classification  of  symptoms. 
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Unless  we  apply  the  touchstone  of  "  exhaustibility  "  at  each  point, 
using  the  term  neurasthenic  as  the  equivalent  of  morbid  liability  to 
fatigue,  and  not  letting  it  cover  the  other  symptoms  so  often  associ- 
ated with  this  liability,  we  are  forced  to  divide  off  neurasthenia  by 
arbitrary  lines  from  hysteria,  melancholia,  hypochondriasis,  and  the 
insanity  of  doubt  and  functional  spinal  affections,  and,  still  more,  from 
the  large  number  of  unclassified  '*  mental  incompetences  "  '  that  occupy 
the  wide  borderland  between  mental  disease  and  health. 

If  we  use  the  term  in  the  sense  indicated,  it  may  be  said  that  any 
patient,  even  if  he  have  some  other  form  of  psycho-neurosis,  may  be, 
may  have  been,  or  may  become  neurasthenic,  and  require  treatment  as 
such.  But  if  we  use  the  term  neurasthenia  in  a  much  larger  sense  than 
this,  the  result  often  is  that  we  fail  to  grasp  the  trend  and  meaning  of  a 
patient's  life-history  regarded  as  a  whole.  Thus,  if  a  neurasthenic 
patient  should  go  insane,  we  might  be  tempted  to  conclude  too  readily 
that  the  insanity  was  based  on  the  neurasthenia,  though  we  ought  not  to 
draw  this  inference  without  carefully  reviewing  the  tendencies  which 
were  present  in  infancy  and  youth  before  the  neurasthenia  become  mani- 
fest. The  term,  in  short,  is  a  useful  one  in  so  far  as  it  is  used  to  denote 
the  symptoms  and  results  of  undue  exhaustibility,  and  it  may,  for  con- 
venience' sake,  be  allowed  to  cover  certain  symptoms  of  other  origin  fre- 
quently met  with  in  connection  with  states  of  chronic  exhaustibility, 
provided  no  better  classification  of  them  can  for  the  moment  be  sug- 
gested. 

Whether  we  consider  it  more  convenient  to  regard  neurasthenia  as  a 
disease  or  as  a  state,  it  is  important  to  recognize  that  its  symptoms  may 
be  present  in  very  different  degrees,  and  that  the  lighter  forms  are 
closely  like  health.  No  one's  nervous  strength  is  inexhaustible,  and 
every  neurasthenic  patient  has  a  certain  share  of  endurance.^ 

The  tendency  to  narrow  the  boundaries  of  neurasthenia,  and,  in 
general,  to  classify  more  carefully  the  related  affections  to  which  I  have 
referred  above,  has  made  itself  widely  felt  both  in  Europe  and  in 
America  during  the  past  few  years,  and  the  distinguishing  marks  pointed 
out  by  special  students  are  attracting  the  attention  of  neurologists  as 
helping  out  a  promise  of  some  fair  substitute  for  the  confused  and  irra- 
tional definitions  of  previous  decades.  The  brilliant  French  school,* 
of  which  Charcot  was  for  many  years  the  most  prominent  figure,  early 
strove  to  develop  the  doctrine  of  cerebral  "  degeneracy,"  and  to  claim 
as  among  the  signs  of  this  state  the  more  pronounced  forms  of  "  morbid 
fears"  which  had  by  Beard  been  considered  characteristic  of  neuras- 

^  Psychische  Minderwestir/keiten,  Koch. 

^  The  shading  from  neurasthenia  into  health  is  well  indicated  in  the  following  lines 
from  P^merson's  "  Essay  on  Power  :" 

"  With  adults,  as  with  children,  one  class  enter  cordially  into  the  game  and  whirl 
with  the  whirling  world  ;  the  others  have  cold  hands  and  remain  bystanders,  or  are  only 
dragged  in  by  the  humor  and  vivacity  of  those  wlio  can  carry  a  dead  weight. 

"  For  performance  of  great  mari<  it  needs  extraordinary  liealth.  If  P^ric  is  in  robust 
health,  and  lias  slept  well,  and  is  at  the  top  of  liis  condition,  and  thirty  years  old  at  his 
departure  from  (ireenland,  he  will  steer  west  and  iiis  sliijis  will  reacli  Newfoundland. 
But  tai<e  out  Eric  and  put  in  a  stronger  and  bolder  man — Biorn  or  Thorfin — and  the  ships 
will,  with  just  as  much  ease,  sail  six  hundred,  one  thousand,  fifteen  hundred  miles  farther, 
and  reach  Labrador  and  New  England." 

*  Compare  La  Neuraslhenie,  1891,  Le villain. 
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thenia,  while,  at  the  same  time,  the  attempt  was  made  to  show  that 
neurasthenia  was  characterized  by  fairly  definite  "  stigmata,"  of  which 
the  chronic  pains  in  the  head  and  elsewhere  were  the  chief. 

In  1891,  Koch  made  a  systematic  attempt  to  classify  all  the  neuro- 
pathic affections  lying  between  health  and  mental  disease  according 
to  their  severity,  their  relation  to  innate  tendencies  and  to  specific  causes, 
etc.,  and  accorded  to  neurasthenia  a  relatively  limited  place.  Strictly 
speaking,  the  neurasthenic  condition  does  not  correspond  to  any  single 
one  of  Koch's  clinical  groujjs,  but  crops  out  as  partly  characterizing 
several  of  them. 

In  1895,  Freud  ^  proposed  the  withdrawal  of  still  another  symp- 
tom-complex from  neurasthenia — that,  namely,  which  is  characterized 
by  the  occurrence  of  mental  states  of  hypersesthesia  and  apprehen- 
siveness,  and  a  variety  of  bodily  symptoms  with  which  these  states 
are  often  associated.  Freud  calls  attention  to  the  fact  that  Hecker  had 
already  pointed  out  the  relation  of  many  of  these  symptoms  to  each 
other,  though  without  discussing  the  propriety  of  separating  them  from 
the  neurasthenic  complex.  In  like  manner,  the  sexual  neuroses  are  now 
studied  and  classified  as  a  special  form  of  neurasthenia,  and  the  same 
might  be  said  of  the  "  traumatic  "  variety. 

The  conception  of  neurasthenia  as  the  7ieurosis  of  exhaustibility  has 
recently  been  re-stated  and  discussed  by  Knapp,^  who  points  out,  as 
the  present  article  also  attempts  to  do,  that  the  mental  obsessions  and 
morbid  fears  and  other  abnormal  mental  states  so  often  seen  in  neuras- 
thenic cases  do  not  form  integral  and  necessary  parts  of  die  affection. 
Traces  of  these  symptoms  are  seen  in  the  fears  and  anxieties,  partly  well 
grounded,  partly  groundless,  of  "  healthy  "  persons,  and  if  they  readily 
arise  and  grow  especially  rank  on  the  soil  of  neurasthenia,  the  fact  is 
not  to  be  wondered  at. 

Neurasthenia  may,  indeed,  as  Muller  and  others  have  pointed  out,  lead 
to  forms  of  true  insanity,  such  as  melancholia,  "  doubting  insanity," 
hypochondriasis,  or  paranoia,  but  if  the  insanity  actually  occurs,  it  usu- 
ally means  that  other  special  causes  were  active. 

In  accordance  with  this  recognition  of  the  propriety  of  confining  the 
conception  of  neurasthenia  to  "  morbid  exhaustibility,"  with  its  imme- 
diate consequences,  it  is  also  recognized  that  some  special  category  is 
needed  for  the  "  nervous  excitability  "  which  occurs,  not  as  an  outgrowth 
or  corollary  of  fatigue,  but  as  marking  a  departure  from  health  in  another 
direction. 

This  has  been  insisted  on,  among  others,  by  Krafft-Ebing  and  by 
Mobius,  who  suggest  the  term  ''  nervousness "  (Nervositiit)  for  this 
symptom-group.  Eventually,  some  more  rational  and  comprehensive 
classification  for  all  these  states,  such  as  that  of  Koch,  will  probably 
be  adopted,  but  for  the  present  the  terminology  indicated  must  suffice. 
The  essential  point,  after  all,  for  the  comprehension  of  these  various  but 
related  psycho-neuroses  is  to  recognize  their  close  relationship  to  each 
other  and  to  healthy  states.  If  a  series  of  triangles  be  imagined,  all 
having  the  same  base  but  divergent  apices,  one  of  them  may  be  supposed 

^  '•  Angstneurose,"  Neurol.  Oentralb.,  1895,  p.  50. 

^  Boi^ton  Med.  and  Surg.  Journ.,  1896,  p.  40/.  See  also  the  able  analyses  of  Krafft- 
Ebing,  Von  Hosslin  [Miillet^s  Handbook)  Lowenfeld,  etc. 
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to  stand  for  health,  while  each  of  the  others  stands  respectively  for  such 
affections  as  neurasthenia,  hysteria,  melancholia,  and  the  mental  states 
characterized  by  the  presence  of  dominant  ideas  of  anxiety,  terror,  false 
conception.  These  conditions  are  not  mutually  exclusive,  but  each 
represents  a  predominant  tendency. 

Etiology. — The  influence  which  most  strikingly  predisposes  to  the 
occurrence  of  neurasthenia  and  its  widespreading  results  is  indisputably 
a  morbid  inheritance,  though  it  may  be  admitted  that  the  simpler  and 
purer  forms  of  the  disease  are  those  which  are  acquired  as  the  result  of 
overstrain  in  an  ordinarily  healthy  person.  All  writers  are  agreed  that 
this  is  true  for  the  large  majority  of  cases,  though  the  patient  is  not  always 
willing  to  admit  that  his  case  belongs  in  that  category.  The  condition 
in  the  parent  which  gives  rise  to  neurasthenia  in  the  child  may  be  some 
instability  of  the  nervous  system  other  than  neurasthenia,  or  some 
acquired  or  inherited  nutritional  weakness. 

There  is  little  doubt  that  individuals  may  acquire  peculiarities  of 
nutrition  which  will  show  themselves  as  a  neurasthenic  tendency  in  their 
offspring.  This  seems  to  be  conspicuously  true  where  the  acquired  taint 
is  due  to  syphilis  or  alcohol  or  to  some  serious  impairment  of  the  general 
nutrition,  such  as  may  come  with  a  bacteriological  infection.  Phthisical 
parents  are  apt  to  have  hysterical  or  neurasthenic  children. 

There  is  some  reason  to  believe  that  the  temporary  condition  of  the 
parents  at  conception  (as  alcoholic  intoxication),  and  of  the  mother  during 
gestation,  may  affect  the  health  of  the  child.  Charrin  and  Nobecour  ^ 
have  contributed  some  interesting  clinical  observations  showing  that  the 
children  of  mothers  suffering  from  an  infectious  disease  are  liable  to  have 
a  relatively  feeble  power  of  growth,  and  Charrin  and  Gley  ^  have 
recently  reinforced  this  view  by  their  important  experiments  on  the 
effects  upon  the  offspring  of  rabbits  (anomalous  development)  of  inocu- 
lating the  parents  with  specific  toxins.  It  must,  however,  be  admitted 
that  the  time  is  not  yet  ripe  for  asserting  definite  opinions  as  to  just  how 
acquired  ill  health  of  the  parents  acts  upon  the  child — i.  e.  whether  it 
is  really  a  case  of  the  transmission  of  specific  cell  changes  or  a  case  of 
unfavorable  conditions  for  growth. 

Another  kind  of  hereditary  cause  of  neurasthenia  is  an  imperfect  pro- 
vision for  circukdion  of  the  blood  or  lymph,  as  one  form  of  which  the 
small  cardiac  and  arterial  system,  first  noted  by  Virchow,  may  be  men- 
tioned. Beneke  and  Lowenfeld  ^  have  also  claimed,  on  the  basis  of 
careful  experiments,  that  the  arterial  system  of  the  brain  may  be  of 
small  capacity  relatively  to  that  of  the  rest  of  the  body.  In  like  man- 
ner, it  may  be  found  that  other  inherited  peculiarities  of  the  circulatory 
organs,  of  the  blood  itself,  and  of  other  tissues  and  organs,  which  are 
generally  spoken  of  as  occurring  symptomatically  in  neurasthenia,  are 
really  of  causative  significance. 

In  most  cases  the  neurasthenic  condition  docs  not  develop  in  a  typ- 
ical form  until  at  or  after  the  age  of  puberty,  and  patients  are  apt  to  refer 
their  condition  entirely  to  some  special  cause — an  illness,  an  accident, 
a  long  strain,  a  severe  grief,  and  the  like.     In  so  doing  they  usually 

^  Arch,  de  Physiol.,  I,  1806. 

'  Neurasthenm  and  Hysteria,  and  Arch,  fiir  Psych,  u.  N.  Krankheiten,  Bd.  viii.,  and 
references  there  given. 
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fail  to  recognize  the  inherited  tendencies  which  were  at  work,  and  which, 
in  most  instances,  the  ordinary  strains  of  life  and  physiological  develop- 
ment would  have  made  active.  But  the  special  cause  does  usually 
precipitate  the  result,  and  is  also  apt  to  determine,  for  a  time  at  least, 
the  form  of  the  symptom-complex — a  circumstance  which  indicates  how 
large  a  part  accidental,  mainly  psychical,  associations  within  the  nervous 
system  may  play  in  producing  the  symptoms  of  neurasthenia,  though  it 
be  not  so  large  as  in  case  of  hysteria.  Thus,  if  a  patient  with  developing 
neurasthenia  suffers  injury  or  disease  of  one  or  another  part  of  the  body, 
the  back,  the  head,  a  joint,  the  pelvic  organs,  the  eyes,  etc.,  that  part 
often  remains  sensitive  and  painful  and  the  cause  of  prolonged  disability. 
Such  special  injuries  or  diseases  seem  at  times,  especially  in  connec- 
tion with  railroad  accidents  or  others  of  like  nature,  to  turn  a  neuras- 
thenic condition  into  one  more  like  hysteria. 

The  questions  are  often  asked.  To  what  extent  do  the  peculiarities 
of  our  modern  civilization  predispose  to  neurasthenia  ?  and,  Has  it  come 
to  pass  that  the  men  of  to-day  are  actually  less  competent  to  bear 
nervous  strain  than  their  remote  ancestors  were? 

There  are  no  sufficient  data  for  satisfactory  answers  to  these  ques- 
tions, and  deductions  from  false  premises  are  too  often  made  to  play  the 
part  of  a  reasoning  from  facts.  At  all  events,  it  is  only  a  matter  of 
more  or  less,  for  the  tendency  to  nervous  strain  must  always  have  been 
present,  since  it  is  by  changes  in  the  nervous  system,  induced  by  competi- 
tion, that  man  has  advanced  since  the  world  began.  We  see  the  dangers 
amidst  which  we  live,  but  cannot  easily  reproduce  in  imagination  the 
exact  conditions  of  the  world  without  and  within  the  brains  of  the  men 
of  centuries  ago. 

It  is,  on  the  whole,  the  opinion  of  the  best  writers  that  we  do  live  in 
a  nervous  age,  and  that  the  civilization  which  has  diffused  the  oppor- 
tunities for  education  and  communication  has  brought,  also,  temptations 
and  cares  to  many  who  were  ill  prepared  to  meet  them,  and  through 
them  to  their  children.  Yet  there  is  doubtless  too  strong  a  tendency  at 
the  present  time  to  recognize  degeneracy  and  to  despair  of  regeneration.^ 

These  are  problems  that  statistics  have  as  yet  failed  to  solve,  and 
another  of  like  difficulty  is  that  of  the  relation  of  race  to  neurasthenia. 
Beard,  whose  name  should  be  mentioned  with  respect  by  every  writer 
on  this  subject,  calls  it  the  American  disease.  But  if  he  had  been  a 
German,  he  would  surely  have  called  it  the  German  disease,  for  there 
is  no  country  that  has  contributed  to  the  literature  of  neurasthenia  so 
voluminously  or  spoken  of  it  more  as  a  national  evil.  It  is  probable 
that  the  psycho-neuroses  in  general  are  particularly  common  among  the 
Hebrew  and  the  Latin  races,  but  with  the  former  race,  at  least,  the  neuro- 
pathic tendencies  usually  pass  beyond  the  limits  of  simple  neurasthenia. 

Developmental  Epochs.  —  Neurasthenia  generally  shows  itself  first 
in  the  years  immediately  following  puberty.  This  is  probably  due, 
in  great  measure,  to  the  fact  that  this  period  is  the  epoch  of  new 
emotions,  temptations,  and  responsibilities  which  the  patient  is  often 
ill  prepared  to  bear  ;  but  if  one  may  judge  from  the  frequency  with 
which  the  symptoms  break  out  in  persons  who  have  led  an  apparently 
healthy  and  protected  life,  the  nervous  system  during  these  years  must 
^  Compare  W.  W.  Ireland:  Edin.  Med.  Joum.,  Sept.,  1895. 
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be  excessively  vulnerable.  "  Never  robust,  but  otherwise  well  until 
the  last  years  of  school,"  is  a  statement  which  one  hears  so  frequently 
as  to  make  it  probable  that  the  neurasthenic  condition  is  simply  a  modifi- 
cation by  natural  evolution  of  certain  neurotic  instabilities  of  childhood, 
and  owing  its  actual  appearance  to  causes  analogous  to  those  which 
make  this  period  of  adolescence  and  early  manhood  prolific  in  outbreaks 
of  epilepsy  and  hysteria. 

Although  neurasthenia  usually  develops  in  adolescence  or  early 
middle  life,  yet  neither  childhood  nor  the  period  of  advanced  years  is 
wholly  exempt.  At  the  time  of  the  menopause  and  during  senile  invo- 
lution groups  of  symptoms  are  often  met  with  which  belong  in  this 
general  category,  though  they  may  be  different,  in  one  or  another 
respect,  from  those  which  occur  at  an  earlier  epoch,  simple  exhausti- 
bility  usually  playing  only  one  part  in  their  characteristics. 

It  is  oftentimes  possible  to  recognize  in  childhood  the  tendencies 
which  will  come  out  as  neurasthenia  in  adolescence  or  adult  life.  The 
svmptoms  may  be  of  the  same  general  character  with  those  found  in 
typical  adult  cases — /.  e.  the  child  may  present  no  special  characteristics 
but  those  of  undue  exhaustibility,  or  his  nervous  system  may  show  a 
tendency  to  ill-working  in  other  respects,  and  may  thus  place  him  at  a 
disadvantage  when  brought  into  competition  with  those  who  work  with 
more  economy  of  force.  It  cannot  be  predicated  of  every  nervous  child 
that  he  will  grow  up  neurasthenic,  but  in  the  doubt  he  should  be  given 
the  benefit  of  a  training  calculated  to  develop  all  his  capacity  for  hardi- 
hood, healthiness  of  body  and  mind,  and  self-control. 

The  influence  of  2i  faulty  education  of  children  both  at  home  and  at 
school  is  very  important  in  this  connection,  but  to  save  space  its  discus- 
sion will  be  taken  up  in  the  section  on  Treatment  (p.  582). 

Sex. — Neurasthenia  is  far  more  common  among  men  than  typical 
hysteria  is,  and  some  writers  have  attempted  to  show  that  it  is  more 
common  among  men  than  among  women.  This  is  probably  incorrect, 
however,  unless  one  excludes  cases  occurring  in  women  where  there  is 
an  admixture  of  hysterical  symptoms.  Possibly  it  might  be  said  that  in 
women  as  a  class,  as  with  the  Hebrew  and  Latin  races,  a  mobility  and 
instability  of  temperament  are  often  present,  such  as  makes  it  less  likely 
than  in  the  case  of  men  that  the  neuropathic  tendency  will  arrest  itself 
at  the  stage  of  neurasthenia. 

Among  the  most  important  exciting  causes  of  the  neurasthenic  con- 
dition are  those  which  induce  a  severe  or  prolonged  strain,  especially 
those  of  an  emotional  sort.  Strains  of  this  kind  are  often  due  to  cere- 
bral perturbations  which  cannot  work  themselves  out  in  adequate  co- 
ordinated reactions  of  an  outward  kind,  but  excite  inco-ordinatcd  and 
mischievous  disorderly  inward  reactions,  of  which  serious  disturbances 
of  the  cardiac  and  vascular  innervation  often  form  a  part.  It  is  by  no 
moans  necessary  for  the  result  that  the  emotional  strain  should  be  con- 
sciously felt  as  such  or  in  its  full  intensity,  and,  indeed,  it  appears  some- 
times to  be  a  positive  gain  that  it  should  l)c  so  felt,  for  then  the  emotion 
is  more  likely  to  vent  itself  in  some  outward  expression  which  acts  as  a 
safety  valve.'     For  example,  the  injurious  effects  of  a  railroad  accident, 

'  See  the  interesting  theories  of  Breiier  and  Freiind  with  regard  to  tlie  causes  of  hys- 
teria :  Studiea  iiher  HyHlerie,  Wien. 
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of  which  the  patient  may  in  his  ordinary  conscious  state  remember 
nothing,  are  often  prolonged  and  disastrous,  and  are  greatly  accentuated 
by  all  the  influences  which  gather  round  a  suit  for  damages. 

As  fright  or  humiliation  may  check  digestion,  disturb  the  action  of  the 
heart  and  the  secretions  of  the  liver,  set  up  Graves's  disease,  or  cause 
sudden  death,  so  also  it  may  accentuate  or  initiate  the  changes  which 
underlie  neurasthenia/ 

It  is  a  question  for  further  investigation  just  how  a  single  emotional 
outbreak  acts  in  exciting  neurasthenia,  or  whether  the  illness  thus  in- 
duced is  identical  with  the  forms  which  come  on  more  insidiously. 
It  is  my  opinion  that  this  is  probably  the  case,  and  that  there  is  a  closer 
analogy  than  has  been  heretofore  admitted  between  the  acute  emotional 
neurasthenias  and  acute  emotional  hysterias,  auto-suggestion,  which  is 
closely  analogous  to  hypnotic  suggestion,  playing  an  important  part  in 
both  cases. 

Not  only  acute  emotions,  but  prolonged  strains,  as  those  due  to 
the  anxiety  or  fatigue  of  nursing  an  invalid  friend  or  relative  or 
attending  a  life  of  extreme  monotony,  or  the  work  of  teachers  or 
ambitious  students  or  professional  men,  especially  where  grave  re- 
sponsibilities are  undertaken  on  a  basis  of  insufficient  preparation, 
are  important  causes.  In  these  cases  the  emotional  factor  is  gener- 
ally at  work,  though  sometimes  in  a  masked  form,  but  it  is  also  true 
that  even  purely  intellectual  and  pleasurable  work  may  be  pushed  be- 
yond the  danger  line,  in  which  case  the  "  anaesthesia  of  fatigue " 
(Cowles)  is  sometimes  the  first  sign  of  harm.  The  fact  has  not  been 
sufficiently  recognized  that  when,  from  lack  of  balance,  the  nervous 
system  works  under  a  strain — a  condition  often  seen  among  the  children 
of  neuropathic  parents — neurasthenia  is  very  liable  to  develop,  while, 
conversely,  the  neurasthenic  tendency  is  a  cause  of  neuropathic  lack  of 
balance. 

To  what  extent  may  we  assume  neurasthenia  to  be  an  affection  of 
toxic  origin?  It  is  easy  to  reason  that  as  acute  fatigue  is  due  in  part  to 
the  accumulation  of  toxic  products — in  support  of  which  view  various 
facts,  such  as  the  toxicity  of  the  blood  of  fatigued  animals,  could  be 
adduced — and  as  neurasthenia  is  a  sort  of  chronic  fatigue,  and  is  accen- 
tuated and  possibly  induced  by  various  poisons,  such  as  lead  and  alcohol, 
so  it  is  probable  that  auto-intoxication  and  the  impairment  of  the  self- 
nutrition  of  ganglion-cells  play  an  important  part  in  its  production.  But 
it  is  to  be  borne  in  mind  that  there  is  usually  some  peculiarity  of  the 
nerve  centres  which  makes  one  person  sensitive  to  these  influences  while 
another  is  not,  and  that  of  the  nature  of  this  peculiarity  we  are  still 
ignorant. 

Illness  is  an  important  cause  of  neurasthenia,  but  not  all  kinds 
among  those  of  apparently  equal  severity  are  equally  important.  Most 
so  are  some  of  the  infectious  diseases,  as  diphtheria,  the  grippe,  and 
malaria.  Several  influences  here  come  into  play,  of  which  the  chief  are 
the  poisoning  from  specific  toxins,  the  effects  of  cardiac  and  vascular 
debility,  and  of  disturbances  of  the  general  metabolism.  Chronic 
diarrhoea  and  other  disorders  of  digestion  and  metabolism  which  affect 
the  quality  of  the  blood  may  perhaps  act  in  a  similar  manner  to  the 
^  See,  among  other  works,  Fere  :  Pathologie  des  Emotions. 
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infectious  processes.  The  effect  of  the  hahit  of  illness,  as  leading  to 
hypochondriacal  tendencies  through  which  an  invalidism  tends  to  per- 
petuate itself,  as  if  the  patient  were  unconsciously  acting  a  role,  also 
comes  in  as  a  complication. 

But  even  in  these  cases  hereditary  influences  are  often  at  work  also. 
Most  persons  recover  so  well  from  influenza,  for  example,  after  perhaps 
a  slow  convalescence,  that  one  is  tempted  to  ask,  in  case  protracted 
neurasthenia  results,  whether  the  first  illness  did  more  than  accen- 
tuate an  existing  tendency,  just  as  the  same  sort  of  illness  sometimes 
accentuates  a  tendency  to  locomotor  ataxia  and  the  like,  causing  the 
symptoms  to  develop  with  extraordinary  rapidity.  Chronic  diarrhoea, 
again,  though  it  may  act  as  a  cause  of  nervous  debility,  is  also  apt  to  occur 
as  a  sign  of  this  state,  the  disturbance  in  innervation  coming  first. 

A  great  many  other  poisons  may  act  in  a  similar  way  with  those  just 
referred  to,  and  the  following  list  might  be  largely  extended :  1  (as 
already  noted),  the  substances  generated  by  the  chemical  changes 
resulting  from  the  action  of  the  nervous  system  itself;  2,  those  from 
faulty  metamorphosis  of  tissues ;  3,  alcohol,  arsenic,  lead,  mercury,  coffee, 
tea,  tobacco. 

As  regards  the  second  class  of  this  series,  it  is  undoubtedly  true  that 
disorders  of  general  metabolism  are  important  in  relation  to  neuras- 
thenia as  causes,  consequences,  and  complications.  It  is,  however,  also 
true  that  we  know  little  that  is  positive,  and  that,  although  we  speak 
freely  of  toxic  diatheses,  the  doctrine  as  regards  any  special  poison,  such 
as  uric  acid,  is  by  no  means  an  assured  one.  The  supporters  of  the 
litheemic  theory,  such  as  Haig,  believe  that  with  certain  persons — and  all 
persons  under  certain  conditions — there  is  an  accumulation  of  uric  acid 
in  the  tissues  (due  mainly  to  diminished  excretion),  which  in  its  turn  is 
brought  about  by  an  increased  acidity  of  the  blood  on  account  of  the 
presence  of  an  excess  of  acid  salts  and  other  products  of  nitrogenous 
metabolism.  The  quantity  of  uric  acid  is  also  supposed  to  be  increased 
by  the  consumption  of  "articles  of  food  which  contain  it  or  other 
members  of  the  xanthin  group,  as  meat  or  fish  or  tea  or  coffee  or 
guarana."  In  Haig's  treatment  the  use  of  these  articles  is  almost 
wholly  abandoned  in  favor  of  a  diet  of  milk,  cheese,  eggs,  bread,  vege- 
tables, and  fruit.  The  milk  and  eggs  introduce  nitrogen  and  even  uric 
acid,  it  is  true,  but  the  salts  formed  by  their  decomposition  do  not  lead 
to  the  making  of  acid  products  to  the  same  degree  as  do  those  of  meat,  and 
they  tend  rather  to  increase  the  urea  than  the  uric  acid.  On  the  other 
hand,  fish  is  about  as  objectionable  as  meat. 

Cue  of  the  prominent  effects  of  the  accumulation  of  uric  acid, 
according  to  Haig,  is  a  higli  arterial  tension,  due  to  contraction  of  the 
arterioles,  and  it  is  through  improvement  in  this  respect  that  the  good 
effects  of  treatment  are  sometimes  first  to  be  seen. 

There  are  difficulties  in  the  way  of  making  a  diagnosis  of  uric-acid 
diathesis,  and  equal  difficulties  in  drawing  further  conclusions  from 
purely  clinical  observations.'     The  simple  presence  of  free  uric  acid  in 

'  A  recent  and  careriil  rosearcli  l)y  I^'rederio  L.  Hills  {Bonlnn  Med.  and  Sm-q,  Journ., 
March  19  and  2G,  ISiifj)  has  sliown  the  necessity  of  caution  in  this  matter.  See,  also,  a 
valuable  paper  by  K.  T.  P^des,  pul)lished  in  the  Trans,  of  the  Ahhoc.  of  Am.  Phys.  for 
1897. 
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the  urine  often  means  only  a  precipitation,  not  an  excessive  formation, 
and  it  can  only  be  by  inference  that  we  conclude  as  to  storage  in  the 
tissues.  In  fact,  the  whole  theory  has  been  elaborated  on  a  slender 
basis  of  facts,  and,  had  it  not  been  for  the  labor  involved  in  an  experi- 
mental disproof  of  the  doctrine,  it  probably  would  not  have  stood  so 
long.  As  regards  the  argument  from  the  success  of  a  special  diet  and 
treatment,  it  is  well  known  that  any  treatment  which  is  fully  believed 
in  by  the  physician  is  apt  to  help  the  neurasthenic  patient  by  restoring 
hope  and  confidence  ;  and,  in  fact,  some  neurasthenic  patients  do  par- 
ticularly well  on  a  meat  diet.  Still,  there  is  no  question  that  the  urine 
of  certain  classes  of  neurasthenic  patients  is  apt  to  be  of  high  specific 
gravity  and  to  contain  free  uric  acid ;  and  good  observers  ^  believe  that 
the  lithremic  doctrine  represents  principles  that  are  of  great  importance, 
even  if  we  cannot  now  exactly  formulate  them.^  It  is  probable  that 
these  disorders  of  metabolism  are  rarely  the  sole  cause  of  neurasthenia 
but  rather  an  accentuating  influence,  and  probable  also  that  the  various 
special  substances  which  have  been  incriminated  hitherto  are  not  the 
cause  of  the  symptoms  with  which  they  are  found  but  only  the  signs  and 
by-products  of  a  disorder  of  nutrition  which  is  as  yet  unknown  to  us. 

The  case  of  syphilis  requires  special  consideration.  Kowalewsky^ 
has  asserted  that  it  may  cause  neurasthenia  by  its  own  toxic  influence ; 
through  the  moral  and  emotional  disturbance  to  which  the  infection 
gives  rise  ;  by  necessitating  a  use  of  remedies  which  are  often  given  to 
an  excessive  degree  ;  by  engendering  changes  in  the  parent  which  are 
inherited  as  neurasthenia  by  the  offspring.  Lowenfeld  thinks  that 
Kowalewsky  goes  too  far  in  attributing  so  much  causal  action  to  the 
direct  toxic  influence  of  syphilis,  but  in  the  main  his  observations  are 
certainly  correct.  The  fear  lest  infection  has  occurred  also  acts,  like 
other  mental  strains,  to  produce  serious  results  of  this  sort. 

Neurasthenic  symptoms  are  often  associated  with  those  of  anoemia, 
but  it  is  noteworthy  that  in  cases  of  typical  neurasthenia,  even  among 
feeble  and  pale-looking  persons,  the  number  of  red  globules  to  the  cubic 
millimetre  and  the  relative  amount  of  haemoglobin  are  apt  to  be  sur- 
prisingly near  the  normal.  It  may  be  that  the  whole  quantity  of  the 
blood  is  diminished  in  such  cases,  but  in  general  it  would  seem  to  be  the 
case  that  it  is  not  so  much  anaemia  as  toxaemia  that  is  productive  of 
neurasthenic  conditions. 

It  has  frequently  been  observed  ^  that  neurasthenic  patients  have  a 
high  tension,  even  though  feeble  pulse.  More  recently  the  attempt  has 
been  made  to  show  that  a  typical  arterio-sclerosis  sometimes  underlies 
this  state,  and  Lowenfeld  practically  endorses  this  view.     The  proba- 

1  Lowenfeld,  loe.  cit.,  and  Objective  Zeiehen  der  Neurasthenie  ;  Lehr  :  Die  Nervose  Herz- 
sehwdche,  1891,  p.  49  ;  Schmidt :  Neurologisches  Centralb.,  July  15,  1894. 

^  Transactions  of  Association  of  American  Physicians,  1895  ;  Med.  News,  May  and  Octo- 
ber, 1894.  '        •" 

^  Centralbl.  fiir  Nervenheilkunde  u.  Psychiatrie,  March,  1893. 

*  See  Webber  :  The  Pulse-tension  in  Neurasthenia;  Edes  :  The  New  England  Invalid ; 
and  other  writers  on  the  subject.  Federn  of  Vienna  (Blutdruck  u.  Darmatonie)  lays  great 
stress  on  the  causative  influence  of  this  high  arterial  tension,  and  believes  that  it  is  due, 
in  many  cases,  to  excitation  starting  from  a  local  atony  of  the  bowel.  The  argument 
which  he  adduces  with  regard  to  the  latter  point  does  not  seem  convincing,  but  his  studies 
on  tension  are  decidedly  interesting.  Compare,  under  Symptoms  (p.  569),  the  recent 
observations  of  Oliver  and  others. 
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bility  is  that  any  disturbance  of  the  circulation  sufficient  to  impair  the 
nutrition  of  the  nervous  centres  may  lead  to  this  form  of  incompetency 
in  persons  pi'edisposed  thereto,  but  it  has  not  been  my  experience  that 
neurasthenic  symptoms  are  especially  common  among  persons  showing 
what  might  be  called  typical  arterio-sclerosis,  or  that  typical  neuras- 
thenic patients  are  apt  to  suffer  prematurely  from  the  usual  results 
(as  retinal  and  cerebral  hemorrhages,  nephritis,  etc.)  of  arterial  disease. 
Von  Basch,  whose  authority  stands  high  in  these  matters,  does  not  think 
that  tortuousness  of  the  arteries,  so  often  seen  in  neurasthenics,  is  a 
sufficient  evidence  of  sclerosis. 

It  is  certain  that  neurasthenia  may  coexist  with  an  excellent  state  of 
general  nutrition,  and  equally  so  that  a  state  of  poor  general  nutrition, 
even  if  chronic,  does  not  necessarily  entail  neurasthenia.  There  are 
persons,  for  example,  who  are  too  thin,  and  who  suffer  easily  from  the 
cold,  and  often  have  an  abnormally  low  temperature,  and  whose  muscu- 
lar system  is  relatively  poor,  yet  who  may  be  wiry,  and  good  sleepers, 
and  for  whom  the  designation  neurasthenic  would  be  a  misnomer,  though 
they  may  be  "  nervous  "  or  "  neuropathic  "  in  another  sense.  On  the 
other  hand,  the  neurasthenic  temperament  is  often  associated  with  one 
of  several  types  of  bodily  disorder,  which  have  in  part  been  graphically 
•described  by  Clifford  Allbutt.^  Such  persons  (usually  men)  are  apt  to 
be  slender,  with  sensitive,  intellectual  faces,  often  sallow  skins,  thin  hair 
inclined  to  turn  prematurely  gray,  large  pupils,  prominent  subcutaneous 
veins,  and  of  delicate  digestion.  They  are  hard  and  good  workers,  but 
rarely  carry  large  enterprises  to  a  successful  close.  Edes  ^  has  given 
good  descriptions  of  two  types  seen  in  women — one  dark  and  spare,  the 
nervous  symptoms  being  those  of  relative  excitability ;  the  other,  cha- 
racterized by  lighter  complexion  and  larger  frame,  and  associated  with 
more  phlegmatic  temperaments  and  less  capability  of  improvement. 

It  is  difficult  to  say  here,  as  between  some  of  these  disorders  or 
peculiarities  of  nutrition  and  the  nervous  weakness,  which  is  cause 
and  which  is  effect,  or  whether  it  is  an  affair  of  cause  and  effect  at  all. 

Among  the  conditions  which  are  comparatively  rarely  mentioned  in 
<^onnection  with  neurasthenia,  and  yet  which  may  occasionally  stand  in 
an  important  causal  relation  to  it,  is  the  so-called  enieroptosis,  or  pro- 
lapse of  the  abdominal  organs,  to  which  attention  was  called  by  Glenard 
in  1885  as  being  a  frequent  cause  of  nervous  states.  Of  late  years  the 
prominent  writers  on  disorders  of  digestion  have  investigated  the  matter 
furtlier,  and  very  recently  the  subject  has  been  reviewed  by  Schwerdt 
and  Gotha^  and  in  a  valuable  monogragh  by  Stiller.*  The  view  taken 
by  this  observer  is  that  enteroptosis  [or  sjilanchnoptosis]  is  not  so  much 
a  cause  as  a  sign  of  a  general  disorder  of  nutrition  or  development,  of 
which  neurasthenia  is  one  symptom  ;  and  he  finds  a  further  confirma- 
tion of  this  view  in  the  fact,  which  he  has  observed,  that  in  these  same 
cases  there  is  often  a  *'  movable  tenth  rib."  The  type  of  neurasthenics 
in  which  these  conditions  are  found  is  the  slender  type  with  dyspeptic 
symptoms. 

'  Nerrnnx  DyKprpsin.     See  also  Koch  :  Die  Pxychopatischcn  ]\rinfJerivertif/keiten. 
•^  Edes:    Thi'  New  Enxjland  Invalid.  *'  Deul.  mnl.  Wdrlirn.,  .Jan.  23,  1890. 

■*  "  Ueb.  Eiiteroptose  in  Lichte  eines  neuen  Stigma-neurastlienicum,"  Arch.  f.  Verdau- 
nngs  Krankheiten,  1896. 
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The  signs  and  symptoms  differ  somewhat  according  to  which  organ 
is  principally  affected,  but  in  almost  all  cases  there  are  great  relaxation 
of  the  abdominal  walls,  a  collection  of  gases  in  the  bowel,  and  diminu- 
tion of  intra-abdominal  pressure.  When  the  stomach  is  involved  the 
signs  are  those  of  atony,  with  the  addition  that  the  line  of  the  lesser 
curvature  as  well  as  of  the  greater  is  lowered.  In  a  similar  manner, 
the  intestine,  especially  the  transverse  colon,  may  be  affected,  also  the 
kidney,  the  liver,  the  spleen,  the  uterus,  the  rectum.  The  principal 
causes  are  hereditary  tendency  and  unsuitable  hygienic  conditions  dur- 
ing childhood  and  youth,  leading  to  muscular  fatigue,  muscular  feebleness, 
and  an  atonic  condition  of  the  nervous  system.  Various  chronic  diseases 
tending  in  the  same  direction  are  effective  during  adult  life,  and  the  use 
of  corsets  and  lack  of  care  after  childbirth  are  also  important  causes. 
The  details  of  the  subject  would  repay  more  attention  than  can  be 
accorded  to  them  here,  but  so  far  as  the  relation  of  the  disease  to  neur- 
asthenia is  concerned,  which  Glenard  considers  to  be  a  very  close  one, 
the  history  of  the  affection  gives  one  proof  the  more  that  persons  with 
neurasthenic  tendencies  must  learn,  in  early  life,  to  live  hardily  and 
sensibly,  and  to  shun  the  luxurious  habits  which  stronger  persons  might 
indulo;e  in  without  harm. 

Frequent  pregiiancies,  especially  if  associated  with  puerperal  affec- 
tions or  uterine  disorders,  and  iwolonged  lactation  act  occasionally  as 
powerful  factors  in  inducing  neurasthenia.  The  history  in  many  cases 
is  one  of  ill  health  dating  back  to  the  birth  of  a  first  child,  at  which 
time  some  complication  occurred.  It  must  not,  however,  be  forgotten 
that,  on  the  whole,  marriage  and  pregnancy  bring  health  rather  than 
sickness  to  women. 

Pelvic  disease  in  women  and  disorders  of  the  genital  tract  in  men  are 
often  credited  with  causing  neurasthenia.  But  the  conditions  here  are 
usually  complex,  and  the  special  cause  acts,  in  the  way  above  indicated, 
rather  to  crystallize  and  give  a  particular  form  to  the  neurasthenic 
tendency  than  actually  to  excite  it.  In  the  case  of  sexual  neurasthenia 
especially  over-excitement  and  fatigue  of  a  fundamentally  important 
and  emotional  function  come  into  play,  and  disturbances  of  local,  spinal, 
and  cerebral  functions  combine  to  produce  grave  results.  The  subject 
is  too  large  to  be  done  justice  to  here.^ 

One  other  cause  of  neurasthenia  may  be  mentioned  which  has  been 
little  discussed  elsewhere — namely,  blindness  and  deafness  occurring  in 
adult  life.  The  depression  which  these  causes  induce  often,  indeed, 
transcends  the  bounds  of  simple  neurasthenia,  but  that  element  is 
nevertheless  present  to  a  marked  degree.  In  one  blind  patient  recently 
under  my  care  the  "  helmet  sensation  "  has  been  present  so  long  and  in 
so  severe  a  form  as  strongly  to  suggest  some  more  serious  trouble,  which, 
however,  did  not  exist. 

A  Drotracted  and  harassing^  discomfort,  like  that  from  chronic  eczema 
or  pruritus,  may  help  in  the  development  of  neurasthenic  symptoms. 

Pathology  and  Pathological  Anatomy. — What  is  the  nature 

"^  See  Nervositdt  tmd  Neurnsthenische  Zustande,  by  Krafft-Ebing ;  Hnndbuch  der  Neuras- 
thenie,  Miiller ;  Hysteric  u.  Nenrasthenie,  Lowent'eld  ;  and  the  recent  monographs  of 
Fiirbringer,  Schrenck-Notzing,  Eulenburg,  in  which  this  important  subject  is  fully  dis- 
cussed. 
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of  the  primary  defect  which  thus  invites  fatigue  and  delays  recupera- 
tion? Binswanger/  the  hitest  systematic  writer  on  this  subject,  gives  a 
careful  discussion  of  the  recent  views,  and  concludes  that  in  the  heredi- 
tary cases  the  nerve  cells  probably  have  a  diminished  power  of  forming 
stable  chemical  syntheses  and  a  diminished  capacity  for  storage  of  lat- 
ent force.  It  may  be  assumed,  in  a  general  way,  that  the  chemical  and 
physical  structure  and  the  mode  of  action  of  the  neurasthenic  nervous 
centres  are  slightly,  bat  only  slightly,  different  from  those  of  the  healthy 
individual.  Arndt  long  ago  claimed  to  have  noted  a  tendency  in  the 
ganglion  cells  of  neurasthenics  to  remain  in  a  relatively  embryonic  stage 
of  development,  but  since,  in  spite  of  the  recent  activity  of  histologists 
in  the  study  of  nerve  cells,  no  authoritative  corroboration  of  this  obser- 
vation has  appeared,  we  must  regard  it  as  suggestive  rather  than  demon- 
strative. If  a  progressive  nutritive  disturbance  was  at  work,  we  ought 
to  find  traces  of  it  in  the  form  of  neuron  degeneration,  but  nothing  of 
this  sort  has  been  observed  :  neurasthenia  does  not  appear  to  lead  to 
destructive  and  sclerotic  changes. 

Assuming,  however,  that  one  element  in  neurasthenia  is  a  real 
impairment  of  the  fundamental  power  of  self-nutrition  on  the  part  of 
a  greater  or  less  portion  of  the  central  nervous  system — and  this  assump- 
tion we  must  make,  though  the  importance  of  the  subnutrition  in  itself 
is  usually  overrated — the  problem  how  far  self-nutrition  is  a  specialized 
function  of  the  nerve  cell  becomes  one  of  great  interest.  This  problem 
cannot  at  present  be  regarded  as  solved  in  either  sense,  but  it  should  be 
approached  with  an  open  mind. 

Strictly  speaking,  there  is  at  the  present  moment  nothing  known  in 
pathological  anatomy  of  the  fundamental  nerve  lesions  in  neurasthenia, 
and  it  has  seemed  best  to  set  down  under  Etiology  (p.  556)  and  Symp- 
toms (p.  577)  the  few  observations  which  indicate  the  character  of  nutri- 
tional disorders  with  which  the  nervous  disturbances  seem  to  be  more  or 
less  clearly  related. 

There  is,  however,  no  reason  to  deny  that  the  day  may  come  when 
we  shall  have  a  good  conception  of  the  changes  at  stake.  A  beginning 
has  already  been  made  through  the  admirable  researches  of  Hodge, 
Nissl,  and  others  into  the  pathological  anatomy  of  acute  fatigue  and  the 
early  nerve-cell  changes  in  disease,  which  seems  to  show  that  demon- 
strable alterations  take  place  in  the  nucleus  and  protoplasm  of  the  cells, 
w^iile  the  nerve  processes  seem  to  be  exempt.  The  anatomical  secrets 
of  the  psvchoses  are  also  being  diligently  probed.  Before  we  can  find 
the  changes  characteristic  of  neurasthenia  we  must  learn  where  to  look 
for  them,  and  for  this  purpose  we  must  make  closer  physiological  and 
psychical  studies  of  the  mode  of  origin  of  symptoms. 

Attention  may  be  called,  in  this  connection,  to  two  recent  specula- 
tions on  the  dynamics  and  cliemistry  of  nerve  force  by  recent  Eng- 
lish writers,  Gowers^  and  Broadbent,''  as  suggestive  of  one  direction 
in  which  departures  from  tlie  normal   ])rocesses  are  to  be  sought. 

There  is  much  to  be  said  for  the  conception  that  toxic  substances  are 
produced  during  acute  fatigue,  and  that  to  them  the  symptoms  are  partly 

^  Dir  Palhol.  u.  Ttierap.  dcr  Neu.rnsllie7i!(',  June,  1896. 

*  The  Dynamicn  of  Life,  London,  1895  ;  also,  London  Lancet,  1895. 

'  Brain,  1895. 
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due.  It  is,  again,  not  to  be  forgotten  that,  although  we  cannot  now 
describe  the  fundamental  changes  in  neurasthenia,  there  are  many  second- 
ary changes  with  which  we  are  somewhat  familiar,  and  which  have  an 
importance  not  only  as  results,  but,  finally  and  in  their  turn,  causes  of 
the  neurasthenic  condition.  Such  are  the  catarrhs  of  the  stomach  and 
naso-pharynx,  etc.,  the  vasomotor  changes  leading  perhaps  to  arterio- 
sclerosis, the  cardiac  disorders  predisposing  to  impaired  nutrition  of  the 
heart  muscle. 

Symptoms. — It  is  well  to  consider,  in  studying  the  complex  symp- 
tomatology of  neurasthenia,  that  we  have  to  do  partly  with  exhaustion- 
symptoms  properly  speaking ;  partly  with  their  remote  and  immediate 
consequences,  both  as  they  occur  with  nervous  systems  relatively  free 
from  native  weakness  and  as  they  accentuate  pre-existing  tendencies. 
Finally,  there  are  symptoms  which  are  not  to  be  ranged  under  either  of 
these  headings,  yet  which,  on  clinical  grounds,  can  be  classed  better 
under  neurasthenia  than  elsewhere,  in  the  present  state  of  our  know- 
ledge. 

The  uncomplicated  fatigue-form  of  neurasthenia  is  represented  by 
— 1,  the  simple  exhaustibility  of  convalescence,  as  from  infectious  illness 
or  prolonged  strain  ;  2,  the  lifelong  feebleness  of  certain  persons,  often 
of  neuropathic  or  tubercular  inheritance,  who  have  been  saved  through 
the  possession  of  firm  dispositions  and  well-trained  wills,  or  by  peculiarly 
favorable  surroundings,  from  forming  mental  and  nervous  habits  of  a 
morbid  sort  to  any  considerable  degree ;  3,  the  prolonged  exhaustion 
sometimes  following  overwork  or  mental  strain. 

The  prime  symptom  of  this  state  is  of  course  that  the  patients  are 
unable  to  count  upon  themselves  for  any  considerable  eifort  either  of  the 
attention  or  as  involved  in  the  exercise  of  the  various  functions.  Or  if, 
under  the  "  ansesthesia  of  fatigue  "  or  by  special  exertion,  the  effort  is 
carried  through,  a  more  or  less  prolonged  state  of  exhaustion  follows, 
attended  by  impairment  of  the  normal  balance  of  the  nervous  functions, 
leading  to  mental  irritability,  insomnia,  disorders  of  the  digestion  and 
of  the  sexual  functions,  the  heart's  action,  and  the  vasomotor  responses. 
The  reactions  of  fatigue,  some  of  which  will  be  referred  to  at  greater 
length  farther  on,  are  likely  to  occur  under  these  circumstances.  These 
are  important,  because  they  may  give  indications  which  the  patient's 
consciousness  does  not  reveal. 

Thus,  investigations  among  school-children  have  shown  that  the  power 
of  estimating  the  pressure  of  two  points  upon  the  skin  ^  often  grows  less 
after  some  hours  of  study  at  school,  while  at  the  same  time  they  show 
a  muscular  restlessness  which  is  sometimes  of  rhythmical  character. 

Marked  defects  of  sensibility  or  motion  are,  however,  not  character- 
istic of  fatigue  or  of  simple  neurasthenia. 

It  has  been  thought  that  the  progressive  concentric  narrowing  of  the 
visual  field  during  a  test  observation,  as  first  described  by  Forster  and 
afterward  studied  by  Wilbrandt,  Sanger,  and  others,  was  of  neurasthenic 
origin,  but  the  recent  studies  of  Sanger  make  it  appear  probable  that 
this  interesting  sign,  which  is  of  especial  significance  in  the  nervous 
states  consecutive  to  trauma,  is  analogous  to  the  permanent  anaesthesias 
of  hysteria. 

^  Griesbach. 

Vol.  IV.— 36 
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It  is,  as  has  been  said,  only  in  carefully  protected  cases  of  neuras- 
thenia that  the  symptoms  show  themselves  exclusively  on  and  after 
exertion,  as  in  the  fatigues  of  health. 

As  a  rule,  fixed  habits  soon  begiu  to  form,  and  the  symptoms  crys- 
tallize around  one  or  another  special  function,  as  the  use  of  the  eyes, 
the  digestion,  etc.,  while  at  the  same  time  morbid  peculiarities  show 
themselves,  even  during  the  intervals  of  fatigue-bringing  eiforts,  all 
tending  to  betray  a  neuropathic  tendency  which  is,  indeed,  often 
hereditary. 

A  large  proportion  of  the  symptoms  of  an  advanced  case  of  neuras- 
thenia are,  in  fact,  of  secondary  origin.  Even  in  the  mildest  cases  the 
patients  are  apt  to  show  an  excess  of  sensitiveness  and  mobility,  an 
extreme  refinement  of  taste,  fastidiousness,  or  over-conscientiousness,  if 
nothing  more. 

It  is  extremely  important  that  the  manner  in  which  these  secondary 
symptoms  arise  should  be  understood,  and,  in  addition  to  what  is  said 
here,  the  reader  is  referred  to  the  sections  on  Definition  and  Nature  and 
on  Mental  Functions  (pp.  549-563). 

It  is  highly  probable,  though  we  have  no  right  to  assert  the  fact 
doguiatically,  that  the  greater  part  of  the  symptoms  of  neurasthenia  are 
of  cerebral — that  is,  of  psychical — origin.  For  the  purposes  of  this 
inquiry  the  nervous  system  may  be  considered  as  made  up  of  super- 
imposed layers  of  reflex  mechanisms,  the  same  physiological  events 
being  represented  over  and  over  again,  but  in  constantly  increasing 
complexity  of  association.  The  cerebral  cortex  is  the  final  "  projection 
plane"  where  perhaps  all  the  phenomena  of  which  the  body  is  capable  are 
represented,  but  represented  in  combinations  which  are  unstable  in  pro- 
portion to  their  complexity.  When  the  functions  of  the  nervous  system 
become  disarranged  by  a  disorder  of  general  "  incompetence,"  such  as 
neurasthenia,  it  is  usually  the  cerebral  functions  that  first  feel  the  dis- 
turbance. Of  course  some  one  of  the  lower  centres  also  may  chance  to 
represent  a  weak  spot,  and  a  focus  of  special  disorder  may  thus  be  found. 
But  this  is  probably  comparatively  rare,  because  the  functions  of  the 
lower  centres  are  relatively  fixed  and  stable ;  and  even  when  it  does 
occur,  if  the  case  is  one  of  neurasthenia,  the  brain  is  almost  sure  to 
pick  up  and  recast  the  local  aifection.  On  the  other  hand,  the  cerebral 
disorders  may  of  course  manifest  themselves  outwardly  in  the  form  of 
local  disturbances,  which  occur  in  endless  variety,  and  which  would 
formerly  have  been  considered  as  of  spinal  or  peripheral  origin  or  as 
indicative  of  disease  of  a  special  orgau.  For  the  researches  of  later  years 
have  extended  the  domain  of  the  cerebral  functions.  "  Spinal  irrita- 
tion "  has  now  no  standing  as  an  anatomical  diagnosis,  and  even  "  myclas- 
thenia,"  though  it  probably  exists,  is  of  much  less  frequent  occurrence 
than  used  to  be  supposed.  It  cannot  be  admitted  that  symptoms  which 
are  of  physical  origin  should  all  be  stamped  "  hysterical ;"  the  distinc- 
tion between  hysteria  and  neurasthenia  is  in  this  respect  one  rather  of 
degree  than  of  kind. 

It  is  very  noticeal)le  that  after  the  characteristic  sym])toms  of  a  given 
case  have  become  well  established  a  very  slight  provocation  may  induce 
an  elaborate  group  of  phenomena  entirely  out  of  proportion  to  the 
cause,  and  for  which  the  patient  will  often,  with  almost  ludicrous  per- 
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sistence,  seek  some  special  explanation.  Thns  one  person,  if  he  gets 
over-tired  or  annoyed,  can  count  upon  having  special  depressive  ideas 
which  will  last  a  certain  length  of  time ;  another  will  have  a  special 
form  of  indigestion  or  loose  movements  of  the  bowels ;  another  a  pain 
in  a  certain  part  of  the  body ;  another  an  attack  of  sweating  or  palpita- 
tion or  trembling ;  and  so  on.  Each  neurasthenic  has  his  own  demon  of 
this  sort. 

There  is  another  general  tendency  which  is  characteristic  even  of 
mild  cases  of  neurasthenia— namely,  that  the  symptoms  tend  to  re- 
cur with  a  more  or  less  regular  periodicity.  The  patient  is  apt  to 
seek  a  cause  for  each  new  outbreak,  and  indeed  exciting  causes  are  gen- 
erally present,  but  they  would  have  been  ineffectual  if  the  time  had  not 
come  for  the  pendulum  to  swing  back.  This  tendency  is  of  course  seen  to  a 
much  greater  degree  in  the  constitutional  degenerative  psychoses,  but  it 
may  occur  in  a  marked  form  in  neurasthenia,^  and  in  slighter  degrees  is 
very  common. 

The  more  important  of  the  special  symptoms  may  now  be  dwelt  upon 
somewhat  more  at  length,  and  it  will  be  best  to  begin  with  the  mental 
peculiarities,  because  they  generally  give  the  color  to  the  case,  and  it  is 
with  them  that  the  cure  must  begin.  If  the  physician  clearly  under- 
stands their  mode  of  growth,  he  can  often  help  the  patient  to  extricate 
himself  from  the  web  of  dominant  fears  and  morbid  habits  which 
so  strongly  tend  to  weave  themselves  around  the  nucleus  of  exhaust- 
ibility,  and  to  get  rid  of  some  of  his  habit-pains  and  local  weaknesses. 

Mental  Functions. — There  are  a  good  many  cases,  as  has  been  said — 
and  this  makes  the  justification  for  the  term  neurasthenia — where  the 
readiness  to  become  fatigued  constitutes  almost  the  whole  trouble. 
With  sufficient  rest  and  under  a  sufficiently  protected  life  such  patients 
feel  well  and  cheerful  and  make  useful  and  often  highly  intelligent 
members  of  society.  In  a  great  majority  of  cases,  however,  more  or 
less  elaborate  intellectual  and  emotional  disorders  soon  come  in  to 
complicate  the  situation.  These  consist  mainly  in  quasi-logical  out- 
growths, based  partly  on  the  nervous  exhaustion  as  such,  partly  on 
inherited  nervous  tendencies  of  various  sorts.  The  mode  in  which 
these  symptoms  originate  is  sufficiently  clear.  The  brain  of  the  robust, 
healthy  individual  may  be  regarded  as  a  machine  for  producing  active 
results.  Even  the  pleasures  and  the  whole  emotional  life  of  such  an 
individual  tend  to  this  end.  The  wider  his  experiences,  the  more 
numerous  are  the  associative  processes  which  converge  to  bring  about  a 
prompt  and  appropriate  reaction  to  a  given  vStimulus  ;  and  each  set  of 
cerebral  processes,  when  their  function  is  fulfilled,  promptly  yield  their 
place  to  those  which  meet  the  needs  of  the  next  moment.^  Increased 
difficulty  only  stimulates  to  more  perfect  co-ordination,  and  greater 
fatigue  prepares  the  way  for  sounder  repose.  The  self-consciousness  of 
the  healthy  man  is  subordinated  to  the  pursuit  of  outward  interests. 
In  the  case  of  the  neurasthenic  all  these  tendencies  are  more  or  less 
changed.     The  associated  processes  of  the  brain  fail  to  reinforce  each 

^  See  Oddo  :  "  Circulare  Neurasthenie,"  Fortschritte  der  Med.,  May  1,  1895. 

^  Janet  quotes  Napoleon  as  having  said  that  his  thoughts  were  arranged,  as  it  were^ 
in  drawers.  Having  done  with  one  set,  be  could  shut  it  up  and  take  out  another,  or,  if 
he  wished,  he  could  close  all  the  drawers  and  then  let  himself  fall  asleep. 
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other,  or  do  so  haltingly  and  ineffectively,  while  inhibiting  emotional 
states,  or  their  equivalent  in  the  subconscious  mental  life,  become  more 
and  more  firmly  established  as  causes  of  new  failure.  With  the  experi- 
ence of  ineffectiveness  comes  the  dread  of  failure,  a  consciousness  of 
inability  to  command  one's  best  powers  under  a  stress  of  need,  an 
exaggerated  sensitiveness,  self-consciousness,  morbid  reserve,  timidity, 
self-depreciation,  in  all  their  endless  forms ;  and  these  symptoms  are 
liable  to  be  exaggerated  because  of  the  patient's  inability  to  get  the  sleep 
which  should  bring  recuperation. 

When  it  is  considered  that,  in  addition  to  this,  the  neurasthenic 
patient  has  usually  more  real  reason  to  be  anxious  about  his  present  and 
his  future  than  the  healthy  man  has,  it  is  not  remarkable  that  the  morbid 
ideas  which  come  to  every  one's  mind  at  special  moments  should  take  a 
strong  hold. 

In  the  severer  or  more  advanced  or  improperly  treated  cases  we  see 
a  new  set  of  symptoms,  which  are  partly  the  logical  outcome  of  those 
already  mentioned,  but  which  rarely  occur  in  exaggerated  forms  unless 
in  persons  of  strongly  neuropathic  tendency.  Instead  of  simple  timid- 
ity, we  find  "  morbid  fears,"  such  as  forbid  the  patient  to  be  alone  or 
on  high  places  or  in  a  crowd,  a  church,  the  theatre,  or  too  far  from  his 
own  home,  or  to  travel  on  a  train,  or  to  cross  open  spaces,  or  such  as 
give  him  a  haunting  dread  of  insanity  or  bodily  disease  or  infection. 
The  number  of  such  fears  is  infinite.  Eventually,  simple  depression 
may  grow  to  a  persistent  tone  of  melancholy,  anxiety,  or  apprehension 
(Angstneurose),  to  which  violent  attacks  of  vague  fear  associated  with 
cardiac  symptoms  are  sometimes  added.  An  exaggerated  conscientious- 
ness may  change  to  elaborate  states  analogous  to  the  disease  which  the 
French  have  classified  as  folic  du  doute  and  delire  du  toucher  ;  instead  of 
morbid  self-consciousness,  we  may  find  suspiciousness,  suggesting  the 
systematized  sense  of  persecution.  The  diagnosis  under  such  circum- 
stances can  be  made  only  by  estimating  the  essential  tendency  of  the 
case  taken  as  a  whole. 

It  is  certain  that  slight  forms  of  these  dominant  ideas  and  impulses 
or  imperative  conceptions  may  occur  under  the  influence  of  acute  or 
chronic  fatigue,  and  pass  away  with  rest.  Traces  of  such  symptoms 
may  indeed  be  observed  in  what  must  be  called  health,  and  neurasthenic 
tendencies,  together  with  the  mental  and  physical  habits  that  they 
engender,  contribute  to  their  fuller  development.  Nevertheless,  some 
of  the  best  of  modern  alienists  think  it  preferable  to  consider  the  ])er- 
sistent  imperative  conception,  properly  speaking,  as  marking  a  condition 
quite  distinct  from  that  of  neurasthenia.  The  case  is  really  somewhat 
like  that  of  the  relation  of  neurasthenia  to  hypochondriasis.  The  ques- 
tion is  to  l)e  decided  by  the  prominence  of  the  part  played  by  the  hypo- 
chondriacal delusion — i.  e.  whether  it  is  of  primary  or  secondary  signif- 
icance.^ 

It  is  also  a  common  experience  that,  just  as  morbid  and  depressive 

'  Those  wlio  wish  to  pursue  this  important  inquiry  further  are  referred  to  Cowles's 
"  Neurasthenia  and  its  Mental  Symptoms,"  BoMon  Med.  and  Surg.  Journ.,  1891;  Krafll- 
Ebing:  Nerimitiit  nnd  Neurasl.ltenmtlte  Zustdnde  ;  Thomsen  :  Arch,  fur  Psych,  u.  Ncrven- 
krankheiten,  \Sdo,  vol.  xxvii.  p.  319;  Kraepelin  :  Pxychialrie ;  Diller :  Med.  News,  1896, 
vol.  Ixviii.  p.  38  ;  and  the  modern  text-books  of  Psychology. 
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thoughts  easily  get  possession  of  the  fatigued  or  neurasthenic  brain,  and 
return  again  and  again  to  make  good  tlieir  hold,  so  these  patients  some- 
times fall  a  prey  to  the  tendency  to  morbid  inward  repetition  of  words 
or  phrases  ^  or  to  an  irresistible  "  counting  "  mania. 

There  is  a  momentary  relief  in  giving  way  to  these  teasing  tempta- 
tions, just  as  it  is  a  relief  to  scratch  an  itching  spot,  though  we  may 
anticipate  bad  results  therefrom,  or  as  rhythmical  or  restless  motions 
give  a  temporary  relief  in  states  of  fatigue  or  embarrassment.  The 
recognition  of  this  sort  of  tendency  is  believed  to  account  for  the  fable 
of  the  Wandering  Jew. 

The  tendency  to  exhaustion  on  the  part  of  neurasthenics  leads  to 
another  set  of  psychical  phenomena  which  have  to  do  with  attention  and 
memory.  Such  patients  usually  fall  readily  into  abstraction  and  day- 
dreaming as  a  relief  from  the  effort  of  thought,  or  they  find  themselves 
obliged  to  read  a  paragraph  many  times  over  before  they  can  grasp  the 
meaning.  The  effort  of  intellectual  attention  during  fatigue-states  may 
lead  to  drowsiness,  or,  on  the  other  hand,  perhaps  after  a  renewed 
attempt  at  concentration,  to  excessive  wakefulness  (fatigue-ansesthsia, 
Cowles).  Such  persons  are  poor  memorizers,  and  suffer  easily  from 
inability  to  recall  names  at  will.  Yet,  with  all  this,  the  logical  processes 
may  be  remarkably  clear  and  sound. 

The  same  tendency  which  checks  the  prompt  and  efficient  action  of 
the  hio^her  cerebral  functions  interferes  also  with  those  of  the  lower 
grade.  Many  disorders  of  this  class  could  be  mentioned,  but  among 
them  a  tendency  to  mistakes  in  writing  may  be  mentioned,  which  lead 
to  elisions  and  omissions  of  various  sorts.  Arising  first  as  fatigue  or 
inattention  symptoms,  such  tendencies  soon  become  habitual. 

The  emotional  tendency  of  neurasthenics  is  productive  of  further  mis- 
chief. Their  peculiarities  make  no  exception  to  the  general  rule  that 
when  an  impulse  fails  to  find  promptly  its  due  outward  expression,  it 
goes  to  reinforce  the  vague  emotional  states  and  to  intensify  their  often 
pernicious  effects  in  altering  the  conditions  of  blood  pressure,  vascular 
tension,  digestive  activity,  and  the  like.  The  typical  neurasthenic  is, 
however,  not  especially  liable  to  violent  emotional  outbreaks,  such  as 
characterize  the  hysterical  patient,  but  rather  to  feelings  of  the  depres- 
sive and  hypochondriacal  order. 

Another  symptom,  which  is  at  first  only  an  exaggerated  form  of 
self-consciousness,  is  the  tendency  for  the  patient,  in  obedience  to  a  sort 
of  social  instinct  (Royce),  to  stand  apart  from  himself  and  see  or  hear 
and  criticise  himself  in  the  performance  of  acts  of  various  sorts.  Such 
patients  have  a  painful  sense  that  they  are  not  spontaneous,  but  acting 
a  role,  and  this  gives  a  morbid  quality  to  their  relations  to  other  persons 
which  might,  as  an  eventual  outcome,  lead  to  the  conviction  that  those 
about  them  had  changed.  In  a  similar  way  arises  the  sense  of  having 
lost  one's  natural  aifection. 

It  is  important  to  remember,  especially  in  the  interests  of  treatment, 
that  the  most  important  primary  outcome  as  regards  the  mental  life  is, 
in  most  cases,  the  paralyzing  sense  of  ineffectiveness  and  anticipation 
of  failure  which  are  so  apt  to  quench  fine  impulses  almost  before  they 
are  born. 

^  See  "Ueber  Perseveration,"  Wiener  klinisehe  Wochenschr.,  1896,  p.  905. 
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These  symptoms  might  be  universally  present  were  it  not  that,  on 
the  one  hand,  a  good  proportion  of  people  in  general,  including  perhaps 
a  smaller  proportion  of  neurasthenics,  are  content  to  drift  passively,  and 
so  to  save  themselves  from  being  depressed  by  their  lack  of  success  ; 
and  that,  on  the  other  hand,  intelligent  neurasthenics  often  take  advan- 
tage of  their  logical  capabilities  and  their  acute  sensibilities  to  make  a 
strong  fight  for  the  preservation  of  their  will  and  courage,  and  strive  to 
lose  themselves  in  their  true  and  best  interests,  with  the  result  of  redu- 
cing their  ineffectiveness  to  the  limits  fixed  by  the  amount  of  their 
original  and  actual  lack  of  endurance. 

It  is  this  end  which  patient  and  physician  alike  should  strive  to  reach, 
audit  is  the  possibility  of  attaining  it  which  justifies  a  careful  study  of 
each  patient's  mental  peculiarities  with  a  view  to  his  mental  education. 
In  the  end,  if  the  education  is  to  be  successful,  it  must  be  carried  to  the 
point  that  the  necessity  of  the  struggle  is  not  always  present  as  a  drag- 
weight  in  the  patient's  mind,  but  has  given  place  to  an  instinctive  accept- 
ance of  necessary  limitations,  and  a  habit  of  husbanding  and  utilizing 
force  on  a  basis  of  cheerfulness  and  wide  interests. 

It  is  also  important  to  remember  that  the  hypochondriacal  and  de- 
pressive thoughts  and  fears  which  so  afflict  neurasthenics,  and  make  them 
dread  insanity  or  reproach  themselves  with  weak-mindedness,  are,  as 
has  been  said,  unlike  the  imperative  conception  of  the  insane  person,  in 
being  secondary  and  relatively  superficial,  and  so  also  relatively  easy 
to  throw  off,  for  a  time  at  least.  They  are  thoughts  and  fears  or  imag- 
inings such  as  pass  through  the  minds  of  healthy  persons  in  idle 
moments,  but  are  soon  dismissed.  It  is  only  because  of  his  general 
state  of  anxiety  that  the  neurasthenic  thinks  that  in  his  case  they  have 
some  more  definite  significance.  If  such  a  person  can  once  persuade 
himself  that  he  has  the  same  right  with  a  healthy  person  to  think  of 
bridges  and  towers  as  places  from  which  people  sometimes  jump,  or 
that  razors  are  sometimes  used  for  illegitimate  purposes,  while  recogniz- 
ing that  the  danger  does  not  exist  for  him,  he  has  made  a  solid  gain  in 
control. 

It  is  perhaps  an  instinctive  desire  to  find  relief  from  painful  and 
distressing  thoughts  and  emotions  that  leads  neurasthenic  patients  to 
foster  a  habit  of  keeping  the  mind  blank,  and  this  increases  a  tendency, 
already  present,  to  limitation  of  the  field  of  consciousness. 

Those  who  have  followed  the  psychological  literature  of  the  past 
decade  know  that  this  limitation  of  the  field  of  consciousness,  whether 
primary  (Janet)  or  induced  by  an^Esthesia  (Sollicr),  is  a  characteristic 
mark  of  hysteria.  The  limitation  in  the  case  of  neurasthenia  is  less 
marked  and  less  prominent  than  this,  and  more  within  the  patient's 
knowledge,  but  nevertheless  does  exist. 

Disorders  of  Sleep. — These  often  usher  in  the  chronic  neurasthenic 
condition,  and  remain  one  of  its  most  trying  symptoms,  always  threat- 
ening to  lead  the  way  to  worse  things,  which,  however,  strangely  enough, 
often  fail  to  appear. 

Not  every  chronic  insomniac,  it  should  be  remembered,  is  a  neuras- 
thenic, for  tlie  disorder  may  show  itself  as  an  isolated  symptom  in  a 
person  perhaps  almost  always  of  neuropathic  parentage,  but  not  neces- 
sarily showing  typical  symptoms  of  neurasthenia. 
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The  varieties  of  insomnia  and  dyssomnia  are  manifold,  and  their 
immediate  causes  are  various.  In  so  far  as  they  bring  special  indica- 
tions for  treatment  they  will  be  referred  to  under  that  head  (see  p.  593), 
and  only  a  few  peculiarities  of  the  symptoms  need  be  mentioned  here. 
One  of  the  most  striking  of  these  is  the  unrefreshing  quality  of  the 
sleep  when  it  does  come,  especially  that  of  a  nap  taken  in  the  daytime. 
The  early  morning  hours  are  a  trying  time  to  neurasthenics,  as  to  many 
melancholic  patients,  though  sometimes  the  cold  bath  brings  prompt 
relief.  This  inability  to  get  refreshment  is  sometimes  due  to  the  fact 
that  the  patient  is  so  far  in  arrears  for  sleep,  but  it  sometimes  occurs 
when  he  sleeps  regularly  and  even  with  unusual  heaviness.  I  have  in 
mind  a  typical  case  of  chronic  neurasthenia  in  a  man  of  early  middle 
life  and  presenting  the  appearance  of  blooming  health.  In  his  case,  as 
sometimes  happens,  a  feeling  of  drowsiness  is  almost  always  present, 
making  reading  or  writing  almost  impossible  and  suggesting  strongly 
the  action  of  a  narcotic.  Haig  has  suggested  that  symptoms  of  this 
class  may,  in  fact,  be  due  to  uric  acid,  and  points  out  that  the  amount 
of  this  substance  in  the  blood  is  probably  greatest  in  the  morning  when 
the  blood  is  alkaline.  But  demonstrations  of  this  hypothesis — import- 
ant as  the  subject  is — are  for  the  future,  and  it  is  certain  that  changes 
of  diet,  such  as  Haig  suggests,  often  fail  to  give  relief.  (See  under 
Etiology,  p.  556.) 

Fere  notes  that  the  reaction-time,  even  with  healthy  persons,  does 
not  reach  its  greatest  rapidity  till  the  stimulating  influence  of  light  and 
heat  has  operated  for  some  time,  and  nocturnal  paralysis  and  morning  tire 
are  explained  by  him  as  exaggerated  phenomena  of  this  sort.^ 

The  frequent  occurrence  of  troubled  dreams,  that  recall  the  persist- 
ent vexing  thoughts  wdiich  keep  neurasthenic  patients  awake  after  going  to 
bed,  testifies  to  the  partial  character  of  the  sleep  when  it  does  occur.  It  is 
to  be  noted  that  the  loss  of  sleep,  of  which  some  patients  complain  so 
much,  may  leave  them,  nevertheless,  with  nutrition  and  functions  unim- 
paired. In  short,  it  is  often  light  sleep  rather  than  short  sleep  from 
which  they  suffer. 

A  really  sleepless  night  often  has  a  similar  effect  to  a  prostrating 
emotion  in  interfering  with  the  tone  of  the  arterial  system  and  with  the 
action  of  the  regulatory  apparatus  of  the  heart.  The  pulse-rate  is 
raised  for  a  day  or  more,  the  heart  may  beat  irregularly,  flushing  and 
chilliness  occur  more  readily,  and  sometimes  there  is  an  abundant  flow  of 
limpid  urine,  as  after  nervous  attacks  of  other  sorts.  Sometimes,  how- 
ever— and  here  the  cause  of  the  attack  has  a  determining  influence — 
the  effect  of  the  loss  of  sleep  is  less  felt  the  day  immediately  following 
than  at  a  later  time,  probably  because  of  what  Cowles  has  called  the 
"  anaesthesia  of  fatigue,"  an  important  and  frequent  symptom. 

Attacks  of  insomnia,  like  many  other  symptoms  of  neurasthenia,  are 
apt  to  occur  with  a  certain  degree  of  periodicity,  which,  however,  is  liable  to 
be  broken  in  a  favorable  or  unfavorable  sense  by  influences  of  many  sorts. 

Vasomotor  disorders,^  to  one  form  of  which  attention  has  just  been 

^  Cited  by  Bergstrom :  Ain.  Journ.  Psychology,  Jan.,  1894,  No.  2,  p.  264. 

^  Important  studies  as  to  the  vasomotor  and  cardiac  disorders  in  neurasthenia  are 
given  by  Lowenfeld  in  his  Objective  Zeichen  cler  Neurasthenie,  Miinchen,  1892.  The  work 
of  Lehr  {Die  nervose  Herzschwdche)  there  referred  to  is  especially  noteworthy. 
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called,  are  of  fundamental  significance  in  neurasthenia,  and  when  the 
habit  of  their  occurrence  has  become  established  it  goes  far  toward 
intensifying  various  symptoms  and  opposing  the  restoration  of  health. 
The  intimate  relation  of  vasomotor  changes  throughout  the  body  to 
cerebral  activity,  especially  of  the  emotional  sort,  is  familiar  to  every 
one,  and  the  simpler  and  commoner  vascular  disorders  of  neurasthenia 
present  phenomena  of  these  sorts  in  an  exaggerated  form.  Flushing 
of  the  face  and  head  and  ears  occurs  with  undue  readiness,  and  may  be 
almost  habitual  or  may  alternate  with  pallor.  The  congestion  of  the 
conjunctiva  may  lead  to  low  grades  of  inflammation,  and  the  catarrh  of 
the  naso-pharynx  which  is  so  common  is  perhaps  due  in  part  to  this 
cause.  Every  species  of  local  irregularity  of  the  circulation  is  observed, 
varying  with  the  case  and  special  conditions.  The  extremities  are 
usually  cold,  but  sometimes  hot  and  flushed,  and  unilateral  disturbances 
of  either  sort  may  occur. 

It  would  be  impossible  to  utilize  here  the  immense  number  of  inter- 
esting details  as  regards  the  vasomotor  condition  which  have  been 
collected  by  the  many  students  of  neurasthenia,  and  only  the  principal 
types  and  tendencies  can  be  noted.  Such  are — (1)  an  entire  freedom 
from  such  disorders.  This  is  observable  in  light  cases  and  where  robust 
conditions  of  general  nutrition  prevail,  but  is,  on  the  whole,  rather 
rare ;  (2)  exaggerations  of  the  various  peculiarities  of  circulation  met 
with  among  healthy  persons  (flushed  or  pale  skin,  excessive  emotional 
reactions,  red  ears,  etc.) ;  (3)  the  type  characteristic  of  generally  impaired 
asthenic  nutrition ;  (4)  the  types  characterized  by  special  abnormalities 
of  reaction  (cramp-like  contractions  of  vessels  after  cold  baths,  persist- 
ence of  local  vascular  dilatations,  as  in  derraography,  "  dead  fingers," 
unilateral  disorders  of  circulation) ;  (5)  marked  and  more  or  less  per- 
manent dilatation  of  even  large  arteries,  associated  with  distressing 
pulsation.  Dana^  has  described  interesting  cases  of  this  sort,  in  one  of 
which  the  internal  carotid  of  one  side  was  tied  for  relief  of  pulsation  in 
the  head,  and  with  good  effect. 

It  should  be  noted  that,  as  throughout  the  history  of  neurasthenia, 
these  special  symptoms  bear  no  fixed  relation  to  the  other  phenomena  of 
the  case.  As  regards  the  pulse,  it  has  already  been  said  (Etiology)  tliat 
high-tension  pulses  are  often  met  with,  but  this  is  not  invariably 
true,  and  the  tension  may  even  be  habitually  low.  It  is  common  enough 
to  see  neurasthenics,  generally  men  of  spare  habit,  with  thin  faces  and 
tortuous  temporals,  whose  pulses  seem  to  bear  out  Lowenfeld's  opinion 
that  conditions  of  premature  senility  are  present.  Von  Basch  ^  does  not 
agree  that  this  form  of  tortuousness,  even  wlien  associated  with  high 
tension,  necessarily  means  arterio-sclerosis,  and  it  is  my  own  opinion 
that  when  tiiis  is  present  the  case  was  usually,  from  the  outset,  some- 
thing more  than  one  of  neurasthenia.  Finally,  itsliould  be  remembered 
that  jiatients  often  complain  of  pulsation  when  nothing  abnormal  can 
be  detected  by  the  finger,  so  that  local  or  central  nervous  hyperexcita- 
bility  must  V)c  assiuncd  to  be  ])rescnt.  The  tinnitus  of  neurasthenics  is 
partly  referable  to  this  cause,  though  it  is  more  than  probable  that  actual 
vascular  dilatation  plays  an  important  part.     These  abnormal  vascular 

'  "Pulsating  Neurasthenia,"  Journ.  of  Am.  Med.  Assoc,  Jan.,  1895. 
^  Arteriorhigosis. 
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conditions  and  reactions  probably  characterize  the  circulation  of  the 
viscera  and  account  for  some  of  their  disorders. 

Anjel  '  published  in  1894  some  experiments  well  worthy  of  repeti- 
tion which  seemed  to  show  that  the  general  tendency  to  irritable  weak- 
ness affects  the.  vasomotor  centres  in  such  a  way  that  the  stimulus  of 
cerebral  activity  causes  a  convulsive  response,  while,  on  the  other  hand, 
the  conditions  required  for  persistent  mental  action  are  not    assured. 

Using  the  plethysmograph  of  Mosso,  by  which  the  changes  in  the 
circulation  of  the  arm  can  be  accurately  measured,  Anjel  found  that, 
whereas  in  health  mental  activity,  whether  emotional  or  intellectual, 
increases  the  flow  of  blood  to  the  brain  at  the  expense  of  that  of  the 
rest  of  the  body,  this  readjustment  fails,  under  the  ordinary  conditions 
of  the  experiment,  to  occur  during  neurasthenic  states.  Further  obser- 
vations showed  that  this  ftiilure  was  due  to  the  fact  that  the  nervous 
arrangements  regulating  the  action  of  the  vasomotor  nerves  in  relation 
to  cerebral  operations  are  so  excitable  and  mobile  in  severe  and  acute 
neurasthenic  states  that  the  vasomotor  centres  do  not  have  their  normal 
tone  and  power  or  response.  The  experiment  is,  so  to  speak,  over  before 
the  observation  can  begin.  If  special  means  are  taken  to  increase  the 
tone  of  the  vasomotor  system,  results  more  like  the  normal  are  obtained. 
These  experiments  not  only  give  an  excellent  picture  of  the  typical 
neurasthenic  reaction  in  general,  but  they  indicate  a  reasonable  explana- 
tion of  some  of  the  most  typical  symptoms.  They  point,  at  the  same 
time,  to  the  importance,  as  regards  treatment,  of  influences  addressed  to 
increasing  the  tonicity  of  the  vasomotor  centres,  and  also  of  the  avoid- 
ance of  the  emotional  stimuli  which  are  so  prone  to  excite  these  morbid 
vascular  responses. 

Anjel  also  found  that  these  morbid  reactions  were  most  marked  in 
the  morning,  and  especially  before  eating,  and  suggests  that  the  fatigue 
and  lassitude  of  the  early  hours  of  the  day  are  partly  referable  to  this 
impaired  circulation  of  the  brain.  It  must,  of  course,  be  admitted,  as 
regards  these  suggestive  observations,  that  the  neurasthenic  conditions 
to  which  Anjel  refers  are  relatively  acute  and  severe.  Nevertheless, 
acute  fatigue  occurs  so  readily  with  some  neurasthenics  that  it  may 
almost  be  regarded  as  habitual.  The  value  of  these  observations  is  also 
reinforced  by  the  result  of  those  of  George  Oliver,^  who  found  that  the 
effects  of  posture  on  the  size  of  the  peripheral  arteries  is  different  in 
asthenic  states  from  what  it  is  in  health.  Ordinarily,  the  calibre  of  the 
radial  arteries  diminishes  under  the  influence  of  recumbency  and  increases 
when  the  patient  stands.  In  asthenic  states  the  radial  artery  is  small 
in  the  upright  position,  and  generally  increases  when  the  patient  lies 
down,  probably,  Oliver  thinks,  because  of  the  contraction  of  the  arteri- 
oles. These  vascular  peculiarities  are  perhaps  not  so  characteristic  of 
neurasthenia  in  itself  as  of  conditions  which  frequently  occur  in  neuras- 
thenic patients ;  and  perhaps  the  same  may  be  said  of  the  important 
observations  showing  that  the  pulse-tension  of  neurasthenics  is  fre- 
quently high  (Webber,  Edes,  Lowenfeld,  and  others). 

^  Arch.fiir  Psychiatrie,  etc.,  vol.  xv. 

^  Pulse-gauging,  London,  1895.  The  same  writer  has  also  brought  forward  in  a  recent 
series  of  addresses  {Lancet,  1896)  facts  of  much  importance  with  relation  to  the  vasomotor 
responses  of  the  abdominal  vessels  and  their  failure  in  asthenic  states. 
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The  vascular  relaxation  which  occurs  so  readily  in  neurasthenia 
sometimes  leads  to  oedema,  and,  probably,  at  least  contributes  to  the 
occurrence  of  nervous  diarrhoea.  Any  one  who  is  interested  to  utilize 
further  the  studies  which  have  been  made  with  regard  to  fatigue  will 
find  much  that  is  of  interest  which  cannot  be  referred  to  here/ 

To  one  who  does  so  the  necessity  for  caution  in  drawing  conclusions 
will  become  apparent.  It  appears,  for  example,  that  under  certain  con- 
ditions the  brain  may  work  actively  for  a  time  independently  of  the 
ordinary  stimulus  of  the  circulation ;  also,  that  the  Mosso  reaction  does 
not  invariably  occur  in  health,  since  pleasurable  emotions  may  cause  an 
increase,  instead  of  a  decrease,  in  the  peripheral  circulation  (Fere). 

Cardiac  disturbances  are  likewise  common,  and  obey  the  general 
rule  of  neurasthenic  disorders  ;  that  is,  impairments  of  the  higher  inhibi- 
tory functions  show  themselves  first,  and  then  come  disturbances  of  the 
automatic  apparatus,  until  finally  "  habit "  disorders  may  become  estab- 
lished which  may  dominate  the  whole  symptom-complex  of  the  case. 

Palpitation  is  the  most  common  symptom,  then  irregularity,  some- 
times with  prsecordial  or  sternal  distress  or  tenderness,  while  occasionally, 
but  rarely,  abnormal  slowness  of  the  heart  beat  is  seen. 

These  affections  occur  under  the  form  of  abnormal  responses  to 
special  excitations  or  become  habitual  for  a  longer  or  shorter  period,  so 
that,  for  example,  the  pulse  may  be  constantly  rapid  or  intermittent. 
Complex  attacks,  in  which  acute  and  intense  general  distress  and  nervous- 
ness, with  asthmatic  or  sighing  respiration  or  dyspnoea  and  faintness  are 
prominent,  sometimes  occur,  or  prsecordial  sensations  of  painful  charac- 
ter and  disturbed  action  of  the  heart  may  form  the  central  features. 
In  one  case  where  I  was  able  to  have  some  of  these  attacks  carefully 
watched  no  constant  change  could  be  noted  in  the  radial  pulse,  though 
sometimes  real  palpitation  was  present.  In  another  case  these  attacks 
came  on  at  times  so  suddenly  as  to  suggest  epilepsy. 

"  False  a/ngina  pectoris"  strongly  suggesting  structural  disorders  of 
the  heart  and  making  exertion  impossible,  may  occur  occasionally  or 
recur  persistently  during  prolonged  states  of  neurasthenic  debility  of 
high  grade. 

Finally,  the  cardiac,  like  the  vascular,  disorders  are  thought  by 
patients  to  be  present  oftener  than  they  really  exist,  because  of  hyper- 
sesthetic  conditions  of  the  central  or  periplieral  nervous  system. 

I  have  often  noticed  that  the  familiar  systolic  whiff,  due  jn-esumably 
to  the  displacement  of  air  in  the  lungs,  is  heard  much  oftener  with 
young,  nervous  patients  with  thin  chest-wall  than  with  more  robust 
persons,  and  I  have  learned  that  the  same  observation  has  been  made 
elsewhere. 

An  extended  statement  of  the  cardiac  disorders  and  their  outcome 
may  be  dispensed  with  here,  because  these  affections  are  now  best 
studied  and  described,  at  least  in  their  severer  forms,  by  those  who 
devote  themselves  to  diseases  of  the  lieart. 

It  may  be  said,  hoAvever,  that  structural  changes  of  serious  amount 
are  a  rare  outcome  of  the  disorders  of  innervation,  though  the  latter  no 
doubt  act  now  and  then  as  contributive  causes. 

Disorders  of  Digestion. — On  tlu;  grounds  just  cited  we  may  also 

'  See  Bergstrcim,  loc  cit.,  and  Fer^,  Path,  des  Emotions. 


SYMPTOMS.  571 

spare  ourselves  a  lengthy  discussion  of  the  neurasthenic  disorders  of  the 
digestive  tract.  Their  very  frequency  and  importance  has  made  them 
objects  of  study  for  every  physician,  and  in  the  monographs  upon 
digestion  their  relations  upon  other  digestive  disturbances  are  fully  con- 
sidered. It  is  now  a  matter  of  common  knowledge  that  with  neur- 
asthenic patients  distress  during  the  digestive  process  is  not  necessarily 
attended  by  a  corresponding  ineifectiveness  of  the  function,  as  indicated 
by  observations  with  the  stomach-tube;  while,  on  the  other  hand,  it 
cannot  be  said  that  the  presence  of  neurasthenia  excludes  the  possibility 
of  the  occurrence  of  any  or  all  of  the  actual  changes,  such  as  hyper- 
acidity or  insufficiency  of  the  secretions,  or  a  lack  of  motor  reactions, 
or  atony,  dilatation,  and  the  different  forms  of  gastric  catarrh. 

The  same  is  true  with  regard  to  digestive  functions  of  the  intestines, 
and  it  must  not  be  forgotten  that  in  the  case  of  both  the  functions  of 
the  brain,  even  the  higher  functions,  play  an  immensely  important 
part. 

Not  only  the  stomach  and  the  intestine,  but,  though  to  a  less  degree, 
the  functions  of  all  the  other  organs  which  are  concerned  in  the  diges- 
tive processes,  may  become  impaired.  In  some  cases  the  digestive  dis- 
orders are  initiated  by  profound  impairment  of  appetite  or  of  the 
power  of  retaining  the  food  in  the  stomach,  which  are  of  distinctly 
psychical  origin. 

Bad  cases  of  nervous  indigestion,  even  where  the  actual  nutritional 
disorders  of  the  gastric  and  intestinal  tracts  are  not  of  serious  degree, 
may  be  among  the  most  dangerous  and  difficult  cases  with  which  the 
physician  has  to  deal,  so  extreme  and  far-reaching  are  the  prostration 
of  the  nervous  forces  and  of  the  general  nutrition. 

The  form  of  the  neurasthenic  complex  which  is  associated  with  pro- 
tracted indigestion,  especially  if  that  be  in  the  form  of  intestinal  catarrh, 
is  somewhat  peculiar,  in  consequence  of  the  intimate  relationship  which 
exists  between  the  digestive  function  and  emotional  state,  and  also, 
perhaps,  because  of  the  susceptibility  of  the  neurasthenic  nervous  sys- 
tem to  the  toxic  substances  set  free  in  the  intestine.  Profound  hope- 
lessness is  not  uncommon  in  such  cases. 

The  mistake  in  practical  diagnosis  in  cases  of  nervous  dyspepsia  is 
likely  to  be  that  of  taking  too  narrow  a  view  of  the  relation  of  the  symp- 
toms to  actual  digestive  incompetence  on  the  one  hand,  and  to  psychical 
conditions  on  the  other. 

It  must  not  be  assumed  that  because  the  diagnosis  of  "  nervous 
dyspepsia"  appears  well  grounded  the  patient  should  be  able  to  digest 
anything  and  everything  with  equal  ease,  even  though  the  test-break- 
fast is  taken  care  of  in  due  course ;  nor,  on  the  other  hand,  should  it  be 
overlooked  that  great  skill,  experience,  and  patience  are  often  needed 
for  the  due  recognition  and  management  of  the  psychical  factors  in  a 
given  case.  In  the  former  condition  even  stomach-washing  (perhaps 
mainly  on  account  of  the  douching  of  the  walls)  is  sometimes  unexpect- 
edly useful,  while  absolute  isolation  in  bed,  and  even  hypnotic  sugges- 
tion as  a  last  resort,  may  be  required  for  the  latter. 

The  psychical  influence  is  especially  marked  in  exciting  such  symptoms 
as  sudden  watery  diarrhoea,  which  may  occur  in  attacks,  as  a  result  of 
auto-suggestion,  under  trifling  emotional  excitement,  as  an  exaggerated 
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form  of  a  symptom  met  with  in  health.  A  patient  now  under  my  care, 
an  intelligent  professional  man,  cannot  put  himself  under  any  conditions 
where  a  loose  movement  would  be  embarrassing  without  being  in  great 
risk  of  such  an  attack — another  instance  of  "association  neurosis" 
analogous  to  habit  pains.  In  similar  manner  absurd  but  obstinate 
idiosyncrasies  of  appetite  and  digestion  arise.  Thus,  one  of  my  patients 
finds  the  slightest  morsel  of  cheese  to  act  "  as  a  poison,"  and  most 
neurasthenics  think  themselves  unable  to  bear  milk.  A  possible  cause 
for  this  latter  peculiarity  is  that,  having  taken  milk  in  earlier  days  so 
often  when  they  were  suiFering  from  indigestion  and  nervous  symptoms, 
they  have  mistaken  juxtaposition  for  cause,  and  then  have  alloAved  auto- 
suggestion and  errors  of  observation  to  do  the  rest. 

For  the  significance  of  enteroptosis  in  neurasthenia  see  under  Etiology, 
p.  558. 

Sexual  disorders  play  an  immense  part  in  the  etiology  and  symp- 
tomatology of  neurasthenia,  and  of  late  a  number  of  important  mono- 
graphs have  been  published,  mainly  in  Germany;  which  deal  with  this 
relationship. 

We  do  not,  in  neurasthenia,  find  the  great  perversions  of  the  sexual 
instinct  that  are  met  with  in  states  of  deeper  psychical  degeneration,  but 
instead  we  do  see  every  conceivable  disturbance  of  the  different  parts  of 
the  sexual  functions,  mixed  in  varying  proportions,  but  traceable  to 
weakness  and  irritability  of  the  sexual  centres  in  the  spinal  cord  and 
the  brain  ;  and  not  only  of  them,  but  also  of  the  functional  centres  with 
which  they  stand  related,  the  vasomotor  and  cardiac,  the  respiratory, 
the  urinary,  the  intestinal.  Furthermore,  the  emotional  relations  of 
the  sexual  function  are  so  widespread  that  the  mental  disorders  of 
sexual  neurasthenics  are  especially  severe  and  numerous,  varying  from 
hypochondriacal  depression  to  serious  imperative  conceptions. 

Most  of  the  sexual  symptoms  are  so  well  known  that  only  reference 
to  the  tendencies  which  are  at  work  will  be  needed.  The  simpler  forms 
are  exaggerated  pictures  of  normal  peculiarities.  Excessive  reactions 
of  the  general  nervous  functions  mark  the  onset  of  puberty.  Nocturnal 
emissions,  with  or  without  a  basis  of  masturbation,  may  occur  with 
abnormal  frequency  and  lead  to  the  more  important  forms  of  spermat- 
orrhoea and  prostatic  irritation.  Sexual  desire  is  sometimes  deficient, 
but  usually  easily  excited,  while  sexual  capacity  is  poor  and  often  early 
to  disappear  in  middle  life,  and  the  sexual  act  is  frequently  unduly 
depressing  in  its  effects.  Sexual  irritability  may  disturb  sleep,  and  thus 
adds  one  centre  of  disturbance  the  more  to  the  many  that  exist,  at  least 
where  persistent  irritations  of  the  genital  tract  are  present,  from  which 
circles  of  emotional  disorders  spread. 

The  sexual  functions  piny  such  an  immense  part  in  the  emotional 
life  of  many  individuals,  and  their  exercise  is  so  often  the  cause  of  con- 
sideraljlc  temporary  exhaustion,  that  it  is  not  surjirising  to  find  these 
disorders  recognized  as  potent  causes  of  many  psycho-neuroses.  Within 
the  past  few  years  several  large  and  important  monographs  have  been 
written  upon  this  subject,  especially  by  German  physicians,  but  all  that 
can  be  attempted  here  is  to  indicate  the  lines  upon  which  progress  is 
being  made. 

The  sexual  instincts,  though  not  consciously  recognized  as  such,  are 
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the  basis  of  much  of  the  emotional  instability  of  early  puberty  and 
middle  life,  not  to  speak  of  the  fact  that  they  are  the  principal  basis  of 
marriage,  and  responsible,  directly  or  indirectly,  for  the  vast  influences 
for  good  and  evil  which  that  state  introduces  or  which  cluster  around 
the  unconsummated  desires  and  hopes  of  new  manhood  and  woman- 
hood. 

It  is  important,  and  yet  difficult,  in  attempting  to  define  the  true 
influence  of  sexual  disorders  as  causes  of  neurasthenia,  to  separate  the 
effects  of  the  sexual  functions,  regarded  as  purely  physiological  pro- 
cesses, from  those  of  the  emotional  states  associated  with  them. 

This  is  eminently  true  of  mcLsturbation,  but  the  best  modern  opinion 
is  in  favor  of  the  view  that  if  it  was  possible  to  separate  the  act  itself 
from  the  sense  of  wrong-doing  and  humiliation  and  unfavorable  engross- 
ment of  thought,  it  would  not  be  more,  perhaps  less,  injurious  than 
sexual  intercourse  of  the  same  amount — a  matter  to  be  decided  for  each 
special  case.  The  same  is  true  of  seminal  emisdons,  but  in  both  cases 
it  is  certainly  true  that  after  a  time  a  highly  morbid  irritability  of  lower 
or  higher  nervous  centres  may  be  set  up,  which  is  both  a  sign  and  cause 
of  exhaustion. 

Similarly,  throughout  the  period  of  "  engagement "  preparatory  to 
marriage,  and  throughout  married  life,  every  degree  and  kind  of  sexual 
excitement  which  is  notably  in  excess  of  that  which  is  necessary  for  the 
maintenance  and  moderate  exercise  of  the  function  is,  in  proportion  to 
its  amount,  injurious  to  the  robustness  of  the  nervous  system  in  all  its 
parts,  though  at  the  same  time  this  injury  need  not  be  of  great  amount, 
and  is  materially  accentuated  by  morbid  self-reproaches  leading  to  no 
result.  It  may  be  permissible  to  anticipate  the  section  on  Treatment 
to  the  extent  of  saying  that  the  patient  or  physician  who  finds  himself 
confronted  by  sexual  disorder,  calling  for  treatment  by  self-control,  will 
be  bound  to  fail  if  he  neglects  to  estimate  the  strength  of  the  instinct 
with  which  he  has  to  deal,  and  to  equip  himself  correspondingly  for  the 
attempt. 

It  is  important  to  note  that  the  momentum  of  an  unnaturally  strong 
sexual  instinct,  and  the  difficulty  of  controlling  it,  become  all  the  greater 
from  the  fact  that  after  a  time  it  leads  to  functional  disorders  of  the  heart 
and  vasomotor  system,  occurring  in  occasional  outbreaks,  and  seriously 
disturbs  sleep  and  other  functions,  though  these  affections  may  be,  at  the 
same  time,  independent  of  conscious  excitement. 

Forced  or  voluntary  abstinence  from  sexual  intercowse  occasionally, 
though  rarely  in  normal  individuals,  accentuates  neurasthenia,  and 
impotence  leads  indirectly  to  the  same  result. 

The  sexual  perversions  need  not  be  studied  here,  as  the  psychopathic 
disorders  with  which  they  are  associated  are  usually  far  more  serious 
than  simple  neurasthenia.  (See  Sexual  Psychoses.)  It  is  only  neces- 
sary to  say  that  they  should  not  be  considered  as  manifestations  of  a  fatal- 
istic and  implacable  destiny,  but  as  habits  growing  easily  on  a  morbid 
soil,  but  often  preventable  and  curable,  and  of — so  to  speak — accidental 
origin. 

Head-pressure  and  Headache  ;  Backache  ;  Ovarian  Pains ;  Mus- 
cular Pains;  Joint  Pains;  "Habit"  Pains;  Paraesthesias. — Sensory 
symptoms  of  these    different    classes    are    eminently  characteristic  of 
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neurasthenia.  The  tormenting  sense  of  pressure  referred  to  the  back 
of  the  head,  the  vertex,  the  temples,  the  orbits,  is  ahnost  invariably 
present,  either  constantly  or  during  times  of  fatigue  and  strain.  The 
cause  is  unknown,  and  nothing  is  gained  by  assuming  congestion  or 
anaemia.  The  pressure  is  often  associated  with  tenderness  of  muscles 
and  with  creaking  vertebral  articulations,  or  may  be  exchanged  for 
sensations  of  burning  or,  more  rarely,  of  cold.  Sometimes  the  entire 
head  feels  as  if  compressed  in  an  iron  helmet  (Charcot),  while  at  the 
same  time  streams  of  pain  invade  the  back  of  the  neck,  the  eyes,  the 
ears,  the  throat.  A  patient  under  my  care  has  suffered  intensely  in 
this  way  for  months  without  intermission  except  at  night  (for  these 
sensations  rarely  disturb  sleep),  although  but  few  other  special,  localized 
signs  of  neurasthenia  are  present. 

The  distressing  backache,  of  which  "  spinal  irritation  "  is  the  sever- 
est form,  the  coccygodynia,  the  ovarian  pains,  need  but  to  be  mentioned. 

The  least  familiar  point  with  regard  to  them  is  that,  like  all  the 
other  symptoms  of  neurasthenia,  either  one  of  these  may  take  on  a 
preponderating  importance,  so  that  unless  a  close  examination  is  made 
it  may  seem  to  stand  alone  and  to  indicate  some  local  disease.  These 
painful  affections,  and  others  like  them,  shade  into  the  "  hahit  "  pains, 
a  name  which  is  especially  fitting  for  the  localized  pains,  not  otherwise 
classified,  that  affect  one  or  another  part  of  the  body  where  some  local 
disturbance — a  sprain,  an  inflammation — has  been  present,  but  has 
passed  away.  They  are  of  psychic. origin,  and  so  might  be  called  hys- 
terical, but  they  occur  in  typical  cases  of  neurasthenia. 

In  like  manner,  the  back,  the  coccyx,  the  limbs,  chest,  the  abdomen 
may  be  the  seat  of  tenacious  habit  pains  due  sometimes  to  a  local  cause 
long  since  banished.  It  has  already  been  noted  that  the  intense  sense 
of  fatigue  which  sometimes  comes  on  so  suddenly  and  on  such  slight 
provocation  may  be  a  habit  pain  of  this  order. 

Joint  pains  and  muscle  pains  may  belong  in  a  somewhat  different 
category.  Inflammations  of  low  grade  about  the  joints  ("  arthritism  "), 
especially  the  finger-joints,  belong  to  the  nutritive  disorders  of  neuras- 
thenic origin,  and  so  also  do  pseudo-rheumatic  affections  of  the  muscles 
or  muscular  nerves,  which  seem  to  underlie  the  very  common  muscular 
tenderness  and  soreness  which  is  increased  by  bad  weather  and  fatigue. 

In  certain  cases,  however,  of  which  I  have  seen  two  marked 
examples,  the  slightest  muscular  exertion  may  bring  on  severe  muscular 
aching,  not  of  inflammatory  origin,  which  is  very  slow  to  subside.  The 
patient  to  whose  case  I  mainly  refer  has  been  almost  a  prisoner  for  years 
€n  this  account.  Such  cases  lead  to  the  akinesia  algera  (motion  restricted 
by  pain),  so  called  by  Moebius,  who  first  described  it. 

The  hands  and  feet  of  neurasthenics  become  pjaresthetic,  or  "  go  to 
sleep,"  on  very  slight  pressure  over  the  nerve  trunks,  and  even  without 
any  very  definite  pressure.  At  times  the  ]iarcncsthesia  may  occupy  the 
whole  half  of  the  body  or  an  arm  and  leg,  a  hand  and  foot.  One  would 
be  inclined  in  such  cases  to  make  the  diagnosis  of  hysteria,  but  it  may 
at  least  be  said  that  the  other  symptoms  often  fail  to  bear  out  this 
view. 

Affections  Related  to  Sight  and  Hearing. — Asthenopia,  often  on 
a  basis  of  slight  error  of  refraction  or  weakness  of  the  ocular  muscles, 
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is  sometimes  so  prominent  a  disorder  that  the  case  appears  to  turn  upon 
this  symptom  ahjne,  though  careful  inquiry  elicits  many  others,  among 
which  photophobia  is  likely  to  be  one.  It  is  generally,  to  a  greater  or 
less  degree,  a  habit  symptom,  and  partially  relievable  by  treatment  of 
which  systematic  training  and  other  forms  of  mental  influence  are 
prominent  parts. 

The  asthenopia  is  probably  sometimes  muscular,  sometimes  of  retinal 
origin,  or  both  sorts  of  weakness  may  be  combined.  Wilbrandt  has 
recently  called  attention  to  an  important  test,  which  consists  in  determin- 
ing the  field  of  vision  by  means  of  phosphorescent  disks  in  a  dark  room. 
It  is  found  that  even  with  healthy  persons  who  have  just  come  in  out  of 
the  light  the  field  of  vision  is  smaller  when  tested  by  the  faint  phosphor- 
escent light  than  it  had  been  in  the  daylight,  but  that  it  returns  in  the 
course  of  ten  or  fifteen  minutes  to  normal  limits.  With  neurasthenics 
and  hysterical  patients  the  restoration  may  take  place  eventually  to  an 
equal  degree,  but  a  much  longer  time,  even  several  hours,  may  be 
required  for  this  result. 

Tinnitus  and  noises  in  the  head,  often  associated  with  vertigo,  and 
sometimes  with  more  or  less  nervous  deafness,  may  be  classified  in 
much  the  same  category  with  asthenopia.  The  subject  is  an  important 
one,  and  has  lately  been  skilfully  treated  in  a  brief  article  by  Cozzolino,^ 
of  which  I  give  a  brief  summary  because  of  the  importance  and  obscur- 
ity of  the  problems  which  come  in  question.  Cozzolino  distinguishes 
between  an  idiopathic  oto-neurasthenia,  an  affection  presumably  of  the 
nervous  portion  of  the  auditory  apparatus,  and  a  secondary  form  in 
which  the  nervous  disturbance  is  associated  with  disease  of  the  middle 
ear,  leading  to  changes  in  labyrinthine  pressure.  In  the  idiopathic 
form  the  symptoms  are  often,  not  always,  bilateral ;  in  the  secondary, 
or,  more  properly  speaking,  the  "associated,"  form,  unilateral — i.e.  they 
attach  themselves  mainly  to  the  diseased  or  most  diseased  ear. 

There  is  often  hyperacusis  (corresponding  to  photophobia)  in  the 
essential  form,  and  vertigo  varying  in  severity  from  a  slight  to  an  intense 
degree  and  occurring  sometimes  in  violent  paroxysms  (Meniere).  This 
form  is  but  slightly  amenable  to  treatment,  while  the  secondary  form  is 
more  apt  to  be  associated  with  general  neurasthenic  symptoms  (cerebro- 
cardiac  form),  and,  like  them,  to  be  in  some  degree  susceptible  of  cure. 
The  slighter  attacks  of  vertigo  in  these  cases  are  not  unlike  those  of 
pure  neurasthenia,  and,  in  fact,  even  when  the  middle-ear  disease  exists, 
it  is  to  the  neurasthenic  tendency  that  the  vertigo  is  mainly  due.  In 
general  the  bad  forms  of  vertigo  are  signs  of  a  degenerate  brain. 

The  "secondary"  form  of  oto-neurasthenia  is  apt  to  be  associated 
with  the  "  helmet  sensation,"  and  is  a  cause  of  mental  depression. 

Vertigo  is  a  troublesome  symptom  and  presents  itself  in  a  variety 
of  forms.  It  may  closely  simulate  the  reflex-  vertigo  of  aural  disease, 
or  may  be  based  upon  slight  degrees  of  this  affection,  or  may  be  asso- 
ciated with  psychical  states  like  embarrassment  or  inability  to  trust  one's 
self  on  high  places.  Again,  it  may  be  brought  on  by  slight  disorders 
of  digestion,  disturbances  of  the  action  of  the  heart,  eye-strain  of  differ- 
ent sorts,  or  by  forced  position  of  the  head  or  sudden  movements  of 
the  body. 

^  Ann.  des  Mais,  de  l' Oreille  et  du  Larynx,  1894,  p.  911. 
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It  will  be  seen  that  most  of  these  forms  merge  into  those  which  may- 
occur  under  special  conditions  in  health,  and,  indeed,  a  healthy  person 
may  make  the  observation,  if  he  stands  upon  a  high  place,  that  he  can 
bring  on  or  dissipate,  at  will,  a  tendency  to  be  dizzy  or  not,  by  lending 
himself  to  one  or  another  set  of  thoughts. 

The  vertigo  may,  in  exceptional  cases,  be  so  severe  as  to  cause  the 
patient  to  stagger  or  even  fall,  but  generally  it  consists  in  an  annoying 
sense  of  giddiness,  the  worst  feature  of  which  is  it  absorbs  the  patient's 
attention  and  increases  a  tendency  to  hypochondriasis. 

The  volitional  motor  functions  are  not  exempt  from  signs  of  weak- 
ness which  may  strike  at  the  whole  nervous  system,  now  here,  now 
there,  with  special  force.  Here  also  a  great  variety  of  forms  occur  in 
which  sometimes  the  sense  of  weakness — i.  e.  the  more  psychical  form 
— predominates,  wdiile  in  other  cases  the  trouble  seems  to  lie  less  in  the 
sensations  of  the  patient  than  in  the  inefficiency  of  the  spinal  or  pe- 
ripheral motor  processes.  The  motor  weakness  may  go  so  far,  as  in  a 
case  formerly  under  my  care,  that  a  walk  of  a  dozen  rods  or  the  use  of 
the  arras  in  driving  may  give  rise  to  a  painful  prostration ;  and  these 
cases  perhaps  form  a  connecting  link  with  those  described  by  Moebius 
under  the  name  of  akinesia  algera,  or  muscular  inefficiency  induced  by 
pain.  Cases  also  occur,  of  which  I  have  seen  two  striking  instances, 
where  an  extraordinary  exhaustion  on  muscular  effort  occurs,  not  neces- 
sarily associated  either  with  pain  or  with  the  usual  symptoms  of  chronic 
neurasthenia  to  any  high  degree.  It  is  somewhat  doubtful  in  what 
category  these  belong.  The  weakness  of  the  eye  muscles  has  already 
been  alluded  to. 

The  secretions  are  liable  to  be  disturbed,  so  that,  for  example,  the 
skin  may  be  abnormally  dry  or  abnormally  moist  or  the  secretion  of 
saliva  diminished  or  excessive.  The  sweating  is  sometimes  so  severe  as 
to  be  seriously  annoying,  and  this  symptom  may  occur  paroxysmally, 
not  only  both  in  the  neurasthenia  of  the  menopause,  but  also  with  young 
and  strong  male  patients. 

The  urinary  symptoms  have  been  clearly  described  by  Dana  ^  of  New 
York,  who  thinks  that  the  examination  of  the  urine  can  be  made  use  of 
to  great  advantage  in  the  classification  of  neurasthenias.  In  the  forms 
characterized  purely  by  nervous  symptoms  of  the  degenerative  type 
there  may  be  no  marked  "  vice  of  nutrition  "  or  change  in  the  urinary 
secretion.  In  all  other  forms,  he  thinks,  such  changes  are  present,  show- 
ing themselves  as  lithamia,  glycosuria,  phosphaturia,  oliguria,  polyuria. 
Of  course  the  disorders  in  quantity,  if  they  occur  spasmodically,  arc  apt  to 
be  dependent  largely  upon  vasomotor  disorders,  and  may  occur  in  ner- 
vous conditions  of  any  sort  where  these  are  present,  especially  after 
special  outbreaks  or  after  special  fatigues  or  loss  of  sleep.  In  a  good 
many  chronic  cases,  however,  Dana  finds  (agreeing,  in  the  main,  with 
Haswell) — first,  that  in  certain  types  of  neurasthenia  the  amount  of 
solids  excreted  by  the  urine  is  regularly  small  as  compared  with  the 
amount  of  food  taken  ;  secoud,  tliat  in  other  tyj)cs  the  amount  of 
solids  is  large  and  consists  in  part  of  ])ro(lucts  of  incomplete  metamor- 
phosis ;  third,  that  in  others,  again,  there  is  polyuria.  In  cases  of  the 
first  type  he  thinks  there  may  be  occasionally  a  real  renal  inadequacy,  and 
^  The  Medical  Record,  Jan.  16,  1886 ;  The  Dietetic  Gazette,  Oct.,  1888. 
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this  being  perhaps  the  first  indication  of  a  cirrhosis  of  the  kidney.  The 
patients  of  this  type  are  generally  old  or  feeble  or  have  degenerated 
vessels.  The  patients  of  the  second  type  are  "  cerebral "  and  "  gastric," 
"  irritative  "  or  "  diathetic  "  cases. 

These  types  certainly  exist,  but  our  comprehension  of  them  is  vague, 
and  we  need,  especially,  completer  analyses  of  all  the  excreta  as  an  aid 
in  their  analysis.  Lowenfeld  ^  has  analyzed  the  newer  data  as  to  the 
urinary  secretion  with  great  care.  He  refers  the  polyuria  and  the  oxal- 
uria,  in  the  main,  to  an  affection  of  the  thirst  function  (polydipsia),  the 
phosphaturia  to  a  neurotic  disorder  of  tissue-metamorphosis,  and  thinks 
that  the  (vaguely  understood)  disturbance  of  metabolism  to  which  we 
give  the  name  of  uric-acid  diathesis  is  a  partial,  though  only  partial, 
cause  of  neurasthenic  conditions. 

General  Nutrition. — It  is  usually  said  that  neurasthenics  may  present 
a  picture  of  blooming  health ;  and,  indeed,  this  is  true,  though  the 
statement  applies  much  more  to  the  psychopathic  than  to  the  strictly 
neurasthenic  cases.  As  a  rule,  however,  characteristic  disorders  of 
nutrition  can  be  detected.  The  so-called  stigmata  of  degeneration — such 
as  are,  to  a  certain  extent,  characteristic  of  the  more  serious  constitu- 
tional nervous  diseases — cannot  be  considered  as  characteristic  of  the 
neurasthenic  condition  pure  and  simple.  This,  at  least,  may  be  said  of 
those  manifold  deformities  or  deep-seated  disorders  of  nutrition  which 
point  to  a  high  degree  of  bodily  degeneration. 

The  fact  has  already  been  alluded  to  that  neurasthenic  patients  are 
apt  to  be  of  one  or  another  type  of  bodily  habitus,  and  it  is  unnecessary  to 
repeat  the  descriptions  here.  The  pupils  are  usually  large,  even  in  the 
absence  of  anaemia,  and  it  is  important  to  note,  in  view  of  the  fact  that 
this  sign  is  one  of  ill  omen  in  other  respects,  that  diflFerences  between 
the  two  pupils  are  occasionally  observed,  though  they  are  transitory. 
The  teeth  frequently  decay  early,  the  nutrition  of  the  hair  is  likely  to 
be  poor,  the  voice  may  be  thin  and  lacking  in  firmness,  the  hands  and 
feet  moist  and  cold,  there  may  be  a  movable  tenth  rib  [Stiller],  and 
poorly  developed  genitals. 

Geneeal,  Course. — As  a  rule,  the  onset  is  insidious,  and  even  if 
the  disorder  originated  in  illness  or  accident,  a  certain  period  gener- 
ally elapses  before  the  characteristic  symptom-complex  is  established, 
though  a  skilful  eye  would  commonly  have  been  able  long  before  to  detect 
signs  of  mental  instability  or  weakness.  The  first  symptoms  to  attract 
attention  are  usually  the  failure  of  some  particular  function,  a  sexual 
weakness,  distressing  sensations  about  the  head,  an  impairment  of 
digestion,  weakness  of  the  eye,  poor  sleep,  sense  of  fatigue,  depressing 
thoughts ;  and  gradually  these  disorders  tend  to  become  accentuated 
by  auto-suggestion  and  absorb  more  and  more  the  current  of  the  mental 
life. 

Sometimes,  and  especially  during  the  later  years  of  puberty,  a  some- 
what severe  general  collapse  may  come  on  after  these  symptoms  have 
been  present  for  a  longer  or  shorter  time.  Girls  at  school  and  young 
men  at  college  often  suffer  in  this  way,  and  the  more  so,  of  course,  if 
the  influence  of  some  special  cause  comes  in.  Under  appropriate  treat- 
ment substantial  recovery  may  then  take  place,  but  it  happens  oftener 

^  Die  Objectiven  Zeichen  der  Neurasthenie,  Miinchen,  1892. 
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that  the  disease  becomes  established  in  a  chronic  form,  though  the  type 
varies  greatly  as  regards  seriousness.  In  the  lighter  cases  the  patient 
has  simply  to  take  an  extra  amount  of  care,  and  after  a  time  even  this 
may  become  so  habitual  that  unless  he  is  subjected  to  some  unusual 
strain  his  friends  will  cease  to  regard  him  as  anything  more  than 
"  somewhat  nervous."  In  the  severer  cases  the  patient  may  be  a  con- 
tinual sufferer  and  in  continual  danger  of  becoming  hypochondriacal, 
and  may  be  either  wholly  incapacitated  for  work  or  compelled  to  work 
at  the  cost  of  great  fatigue  and  occasional  collapse.  Or  one  function 
may  suffer  disproportionately,  so  that  the  patient  may  think  and  say 
that  if  it  were  not  for  his  eyes,  his  stomach,  or  his  bowels,  etc.,  he 
would  be  well  enough  ;  but,  in  fact,  these  disabilities,  and  the  disorders 
of  the  digestion  above  all,  may  make  him  a  serious  invalid. 

The  power  of  attention,  the  memory,  the  will,  are  apt  to  become 
involved  early,  and  in  equal  step  with  the  impairment  of  the  capacity 
for  effective  thought  and  work ;  the  emotional  reactions  come  to  play  an 
unduly  important  part.  Weakness  is  apt  to  lead  to  failure,  timidity, 
and  morbid  self-consciousness,  and  then  definite  morbid  ideas  and 
impulses  may  become  established. 

Certain  neurasthenic  patients  are  liable  to  suffer  from  time  to  time, 
usually  after  prolonged  strains  which  are  not  necessarily  very  severe, 
from  sudden  and  serious  acute  coIlajDses  of  indeterminate  duration.  It 
is  often  hard  to  say  why  such  attacks,  so  out  of  proportion  to  the  cause, 
should  occur,  but  it  is  probable  that  a  disturbance  of  the  higher  cerebral 
centres — such,  for  example,  as  follows  acute  and  overwhelming  moral 
shock  or  fright — is  chiefly  involved. 

In  such  attacks  the  efficiency  of  the  various  functions  of  the  nervous 
system  may  sink  to  a  low  point ;  the  temperature  may  fall  to  below 
normal ;  mental  effort  is  out  of  the  question ;  and  in  the  worst  forms, 
which,  to  be  sure,  are  rare,  even  death  may  occur,  though  this  is  very 
unusual. 

Diagnosis. — We  need  to  speak  here  only  of  the  affections  with 
which  neurasthenia  might  be  confounded,  and  several  of  these  have 
already  been  sufficiently  alluded  to.  The  most  serious  danger  is  that 
of  confounding  neurasthenia,  on  account  of  such  symptoms  as  mental 
dejjression,  temporary  aphasia,  persistent  headache,  with  some  more 
serious  localized  brain  trouble,  or,  on  account  of  morbid  and  impulsive 
thoughts  and  acts  or  hypochondriacal  delusions,  with  progressive  forms 
of  insanity.  As  regards  the  former  class,  only  a  careful  study  of  the 
cause,  with  conscientious  search  to  determine  the  presence  or  absence  of 
localizing  signs,  can,  in  some  cases,  justify  conclusions,  and  it  must  be 
recognized  that  the  neurasthenia  may  be  symptomatic,  and  perliaps  almost 
the  only  symptom,  of  such  a  disease  as  tumor  of  the  brain.  As  regards 
the  latter  class,  the  relation  of  the  delusions  and  the  depression  to  the 
general  state  is  imjiortant.  In  hypochondriasis  of  serious  moment  the 
delusions  are  the  chief  thing,  whereas  in  neurastlieuia,  distressing  as  they 
are,  they  are  relatively  superficial  and  secondary,  and  analogous  to  those 
seen  in  healthy  persons.  The  same  thing  is,  in  general,  true  with  regard 
to  melancholia,  though  for  all  cases  of  this  class  we  liave  to  remember 
that  we  may  be  dealing  with  a  real  first  stage  of  a  severer  trouble. 

There  is  sometimes  considerable  difficulty  in  distinguishing  between 
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neurasthenia  and  an  early  stage  of  general  paresis,  the  more  so  that  in 
the  former  malady  a  transitory  difference  between  the  pupils,  disturb- 
ances in  speech  and  handwriting,  and  exaggerated  knee  jerks  may  be 
present.  Here  the  diagnosis  depends  upon  a  study  of  the  case  as  a 
whole  and  the  behavior  of  the  patient  at  different  periods,  as  well  as  on 
a  strict  analysis  of  the  individual  symptoms. 

The  most  common  mistake  which  is  made  in  the  diagnosis  is  that  of 
confoundina:  neurasthenia  with  the  affections  which  come  nearest  to  it — 
namely,  simple  " nervousness^^  a,i\a  hysteria.  To  a  certain  extent  this 
difficulty  is  insurmountable,  since  these  affections  shade  into  each  other, 
or,  to  say  the  least,  overlap  each  other,  in  such  a  way  that  it  is  impos- 
sible to  draw  a  sharp  line  between  them.  It  is,  however,  important 
to  recognize  in  any  given  case  the  different  tendencies  that  are  at  work. 
Every  one  who  is  familiar  with  the  subject  must  admit  that  there  are 
large  numbers  of  patients  whose  nervous  systems  show  reactions  of  irri- 
tability in  many  forms,  and  yet  who  are  neither  neurasthenic  nor 
hysterical. 

For  clinical  purposes  it  is  sufficiently  exact  to  classify  these  patients 
as  of  "  nervous  temperament,"  not  even  applying  the  term  neurasthen- 
ic to  them,  unless,  in  addition  to  their  unnatural  mobility  of  reaction 
and  their  tendency  to  nervous  outbreak  and  eccentricities,  they  show 
actual  signs  of  exhaustibility.  On  the  other  hand,  it  is  best  to  reserve 
the  term  "  hysterical"  for  those  patients  who  show  at  all  times,  or  as  a 
rule,  characteristic  disorders  of  special  or  general  sensibility,  or  motility, 
or  disturbances  of  the  visceral  functions  of  analogous  sorts.  Attention 
has  already  been  called  to  the  fact  that  the  sense  of  exhaustion  some- 
times comes  and  goes  with  such  rapidity  as  to  suggest  that  it  belongs 
with  symptoms  of  "  auto-suggestive  "  origin  characteristic  of  hy steroid 
states.  Similarly,  patients  who  seem  to  be  neurasthenic  often  fail  to 
improve  under  treatment  appropriate  to  that  condition,  but  get  well 
promptly  under  "  mind  cures  "  of  one  or  another  sort. 

Prognosis. — In  the  majority  of  cases  of  neurasthenia  we  have  to 
deal  with  a  chronic  constitutional  weakness  which  cannot  be  expected  to 
pass  entirely  away,  though  under  favorable  conditions  active  symptoms 
may  be  generally  in  abeyance  and  the  patient  may  lead  a  useful  and 
pleasant  life. 

In  cases  where  the  symptoms  come  on  in  adult  life  after  an  illness 
or  some  special  strain  complete  recovery  may  be  expected,  provided  the 
native  neuropathic  tendency  is  not  too  strong.  An  estimate  of  the  degree 
of  this  tendency  must  in  every  case  enter  into  the  prognosis,  and  it  is 
therefore  desirable  to  have  some  method  of  classifying  cases  in  this 
respect.  Koch's  analysis  of  the  whole  great  group  of  affections  (not 
otherwise  distinctly  tabulated)  that  occupy  the  borderland  between 
health  and  pronounced  mental  disease,  to  which  he  gives  the  name  of 
psychical  incompetencies  (Minderwertigkeiten),  are  painstaking  and  valu- 
able. He  classifies  the  psychopathic  conditions,  accoixling  to  their 
severity,  under  the  headings  of  psychopathic  tendency  (Disposition), 
psychopathic  taint  (Belastung),  and  psychopathic  degeneration.  Strictly 
speaking,  it  must  be  remembered  that  when  we  estimate  the  future  of 
a  neurasthenic  patient  with  the  signs  of  one  or  another  of  these  states, 
it  is  his  prospects  as  an  individual  that  we  consider,   not  that  of  his 
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neurasthenia  regarded  as  a  separate  disease.  This  distinction  is  not 
purely  one  of  academic  interest,  for  it  involves  that  of  the  relation  of 
neurasthenia  to  the  psychoses. 

How  much  danger  is  there  that  a  given  patient  with  neurasthenia 
will  go  insane,  a  possibility  so  often  dreaded  to  the  very  verge  of  antici- 
pation ? 

The  answer  depends  a  good  deal  on  how  one  looks  at  the  matter. 
Cowles  has  pointed  out,  and  Avith  justice,  that  many  forms  of  insanity 
pass  through  a  preliminary  stage  of  neurasthenia,  and  that  much  good 
may  be  done  for  them  by  helping  to  throw  down  the  structure  of  mor- 
bid ideas  and  impulses  which  has  arisen  on  that  basis.  But  may  we 
not  expect  through  close  observance  of  diagnostic  marks  to  recognize 
the  destiny  of  the  majority  of  these  cases  at  an  early  period  ?  Some 
advance  at  least  is  likely  to  take  place  in  this  direction,  and  meantime 
it  is  certain  that  a  person  may  be  highly  neurasthenic — timid,  anxious^ 
and  depressed  to  the  verge  of  despair — for  many  years,  and  yet  go  no 
farther. 

The  outlook  for  improvement  under  favorable  conditions  and  proper 
treatment  is  fairly  good  for  any  purely  neurasthenic  patient  who  has 
still  enough  intelligence,  elasticity,  courage,  and  interests  to  really  care 
so  much  about  getting  better  as  to  be  willing  to  make  serious  sacrifices 
therefor. 

The  hghter  cases  often  do  surprisingly  well,  and  I  have  been  grat- 
ified to  learn  through  correspondence  with  a  number  of  patients  that 
the  improvement  may  maintain  itself  satisfactorily  even  after  the  cessa- 
tion of  treatment. 

On  the  other  hand,  it  cannot  be  overlooked  that  the  prolonged  strain 
under  which  many  neurasthenics  must  live,  and  the  serious  disorders  of 
digestion  and  metabolism  from  which  they  sometimes  suffer,  may  lay 
the  foundation  of  constitutional  diseases,  or,  even  without  the  interven- 
tion of  these,  many  pave  the  way  for  a  fatal  exhaustion.  Serious  cases 
of  this  sort  may  follow  railroad  disasters  or  other  causes  of  severe 
shock. 

Teeatmext. — 'SVe  have  concluded  that  neurasthenia  is  due  partly 
to  structural  or  chemical  peculiarities  of  the  cells  composing  the  central 
nervous  system,  partly  to  "abnormal "  co-ordinations — /.  e.  co-ordina- 
tions expressing  themselves  in  reactions  unfavorable  to  the  healthy 
physiological  and  social  life  of  the  individual.  Both  of  these  sorts  of 
influences  are  of  such  a  kind  that  they  impair  the  endurance  of  the 
nervous  system  on  the  one  hand,  and  lead  to  the  establishment  of  fixed 
morbid  habits  of  thought  and  action  on  the  other  hand.  To  these  are 
often  added  morbid  habits  affecting  the  organic,  nutritive  life,  stereotyped 
by  years  of  repetition.  In  accordance  with  this  view,  the  object  of  the 
physician  should  be,  on  the  one  hand,  to  restore  the  affected  nerve  elements 
to  a  normal  state,  either  by  providing  a  nutritive  material  peculiarly  suited 
to  their  needs  or  by  supplying  more  favorable  external  conditions  for 
their  nutrition  ;  on  the  other,  to  secure  a  more  healthy  action  of  the 
nervous  system  as  a  whole  by  influences  which  may  be  classed  as  edu- 
cational, in  the  widest  sense  of  the  word. 

I  shall  tiierefore  discuss  first  the  modes  of  treatment  wliich  might  be 
called  in  some  sense  "  specific  "  or  "  causal ;"  then  those  which  have  to  da 
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with  the  hygienic,  the  social,  and  the  psychical  life  of  the  individnal ; 
next,  certain  special  treatments,  as  baths,  electricity,  etc. ;  and,  finallv, 
the  treatment  of  certain  special  conditions  and  symptoms. 

Prophi/la.vis. — Before  taking  np  these  problems  it  will  be  worth 
while  to  speak  of  the  prophi/la.ri.'<  of  neurasthenia,  for  this  involves 
questions  which  demand  the  best  thought  of  the  public-spirited  phvsician. 
There  is  no  doubt  whatever  that  the  children  of  neuropathic  parents  are 
very  liable  to  become  neurasthenic,  if  nothing  worse,  and  this  fact  ought 
to  be  realized,  even  though  it  may  be  legitimate,  in  a  given  case,  to  con- 
clude that  the  danger  is  not  so  great  as  to  forbid  marriage,  especiallv  in 
view  of  counterbalancing  advantages.  A  moderate  amount  of  neuras- 
thenia is  by  no  means  incompatible  with  happiness  and  usefulness,  and, 
although  itself  a  heavy  burden,  it  may  be  associated  with  qualities 
which  are  eminently  valuable.  On  the  other  hand,  from  the  same  soil 
which  gives  rise  to  neurasthenia  grave  neuroses  and  psychoses  are  likely 
to  spring,  which  the  neurasthenia  may  help  to  develop. 

The  mother  should,  in  any  event,  take  great  care  to  lead  a  quiet  and 
healthful  life  during  gestation  ;  and  it  must  not  be  forgotten  that  there  is 
some  evidence  for  the  view  that  an  unfavorable  condition  of  the  parents, 
perhaps  especially  the  father,  at  the  time  of  conception  may  make  itself 
felt  on  the  offspring. 

As  regards  the  infant,  it  is  certain  that  judicious  training  in  self-con- 
trol may  begin  at  the  cradle,  and  even  parents  of  nervous  temperament 
can  often  be  led  to  adopt  sensible  measures  for  dealing  with  their  infants. 
A  suitable  nurse  should  be  chosen,  and  the  child  trained  to  be  independ- 
ent of  complex  and  stimulating  amusements,  and  to  depend  upon  its  own 
resources  for  getting  sleep  and  entertainment.  It  is  generallv  considered 
to  be  better  that  a  highly  nervous  mother  should  not  nurse  her  own 
child  at  the  breast,  provided,  of  course,  that  equally  good  nourishment 
is  to  be  obtained  in  other  ways.  As  the  child  grows  older  two  princi- 
ples of  education  become  more  and  more  important.  One  is  that  the 
nervous  system  exists  for  action,  for  performance,  and  that  emotion  and 
impulse  foil  of  their  usefulness  and  are  actually  harmful  if  thev  do  not 
lead  to  this  end.  The  child  should  be  trained  to  act — to  bear  responsi- 
bilities adapted  to  his  powers,  and  systematically  to  overcome  obstacles. 
The  kindergarten,  if  well  managed,  is  a  valuable  adjunct  in  these  respects 
to  the  training  of  the  nursery  and  the  fireside. 

It  is  not  meant  that  the  emotions  and  the  imagination  should  be  left 
to  lie  fallow,  for  they  are  the  mainspring  of  action  ;  but  if  the  bond 
which  should  unite  them  to  the  motor  results  is  not  firmly  and  quicklv 
established,  the  child  may  be  left  with  habits  of  indecision  and  a  sense 
of  helplessness  instead  of  strength.  On  the  same  principle,  it  is  of 
little  use  to  "  preach  "  to  a  child  or  to  make  it  feel  regret  for  short- 
comings, "■  on  theory,"  as  it  were.  There  are  two  paramount  infiuences 
in  moral  education — that  of  the  individual's  own  acts,  and  that  which 
comes  from  contact  with  those  around,  and  which  might  be  called  the 
influence  of  "  imitation  "  in  a  general  sense.  The  second  principle  is 
that  good  habits  should  be  made  to  take  the  place  of  repeated  voluntary 
effort  just  so  far  as  the  substitution  can  be  made  without  sacrifice  of  the 
result.  The  child  with  neurasthenic  tendencies  is  none  too  likelv  to  err 
in  being  over-systematic  and  business-like,  and  will  gain  from  acquiring 
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fixed  habits  in  these  respects.  Of  course  it  is  to  be  understood  that  the 
establishment  of  a  habit  is  not  to  be  allowed  to  check  the  further  growth 
of  conscious  eifort,  but  as  a  starting-point  for  advance. 

As  the  child  grows  older  the  problem  of  school-training  comes  to 
the  front.  There  seems  to  be  little  danger  in  this  country  that  children 
under  twelve  or  fourteen  will  suffer,  under  present  conditions,  from 
mental  over-pressure  in  school,  but  for  older  children  this  danger  some- 
times exists.  It  is  a  great  strain  for  a  child  to  keep  its  attention  closely 
fixed  for  more  than  a  few  moments  at  one  time,  even  when  interest  in 
the  subject  is  the  motive  impulse,  and  restlessness  is  often  its  natural 
mode  of  seeking  a  needed  relief.  On  the  other  hand,  neurasthenic 
children,  above  all  others,  need  thorough  training  and  preparation  at 
each  stage  for  that  which  is  to  come  next,  in  order  that  they  may  not  be 
forced,  either  during  school  life  or  professional  life,  to  compete  at  a  dis- 
advantage Avith  those  who  are  better  prepared. 

Individualization  in  teaching  is  especially  important  for  them,  but 
this  does  not  mean  that  they  may  not  gain  in  robustness  by  taking  com- 
mon lot  with  other  children  in  certain  directions.  The  point  is  that  the 
child  should  be  developed,  not  forced  into  a  mould. 

It  is  getting  to  be  generally  recognized  that  quality  of  mental  achieve- 
ment counts  for  more  than  quantity  of  acquirement ;  character  for  more 
than  quickness  ;  wisdom  than  knowledge.  For  inculcating  these  powers 
the  personal  characteristics  of  the  teacher  are  of  higher  importance  than 
his  learning.  Again,  the  child  cannot  acquire  nor  the  teacher  inspire 
effective  enthusiasms  for  high  ideals  with  a  fatigued  brain,  and  the  ques- 
tions become  important,  To  what  extent  is  fatigue  observable  among 
school-children  ?  How  is  it  to  be  recognized,  and  how  avoided  ?  The 
literature  on  this  topic,  both  abroad  and  at  home,  has  rapidly  grown 
during  the  past  few  years,^  and  the  Germans  especially  are  becoming 
aware  that  their  enormous  thirst  for  knowledge  is  driving  many  weaker 
pupils  to  the  wall.  There  is  a  growing  acknowledgment  of  the  need  of 
medical  inspection  of  schools  and  school-children,  and  the  researches  of 
Warner  and  others  have  already  shown  how  large  a  proportion  of  the 
school-children  bring  defective  nervous  systems,  which  the  school-life  is 
likely  to  make  worse  unless  it  sets  out  to  counteract  them. 

Close  analysis^  has  shown  that  the  sensibility  of  the  skin  as 
shown  by  measurements  with  the  sesthesiometer,  estimation  of  the 
power  of  working  with  numbers,  and  other  tests  of  like  character  are 
reliable  means  in  skilled  hands  for  determining  the  advent  of  fatigue. 
More  available  for  the  ordinary  teacher  are  the  movements  of  a  child. 
"  Fidgets  "  usually  mean  fatigue,  and  they  bring  a  double  indication  : 
first,  that  something  must  be  done  to  prevent  the  fiitigue  itself;  second, 
that  the  child  who  thus  shows  itself  ill  provided  with  endurance  is 
doubly  in  need  of  learning  to  make  systematic  effort.  Of  course, 
withal,  the  possibility  that  the  restlessness  means  only  indifference  and 
ill-breeding  is  not  to  be  forgotten. 

Extremely  important  influences  in  the  life  of  the  growing  child  are 

'  See  OuUineH  of  School  Hyr/ienc,  \V.  IT.  Burnham  ;  Pedagor/ical  Seyninanj,  vol.  ii.  No. 
1,  with  references  ;  Dr.  Warner's  report  of  tlie  examination  of  fourteen  London  schools  ; 
and  various  papers  by  Eulenburg  and  others  in  the  German  periodicals  ;  also,  Energetik 
und  Hygiene  des  Nerven  Systems,  etc.,  Griesbach.  ^  Griesbach  :  Loc.  cit. 
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a  faulty  moral  training  and  contact  with  a  temperament  like  that  which 
the  child  himself  is  in  danger  of  showing  at  a  later  period. 

The  psychological  researches  of  the  past  few  years  have  demonstrated 
to  what  an  amazing  degree  our  mental  tendencies  for  good  or  evil  are 
dependent  upon  conscious  and  unconscious  imitation  and  "  suggestion," 
whether  by  words  or  acts  of  parents,  teachers,  comrades,  and  the  com- 
munity. Cheerfulness  is  a  duty.  Pessimistic  parents  and  friends  help 
to  make  of  nervous  children  neurasthenic  men  and  women. 

In  our  attempts  to  guide  children  on  the  right  path  it  is  to  be  remem- 
bered not  only  that  acts  speak  louder  than  words,  but  that  ill-judged 
words  which  are  meant  to  convey  a  suggestion  of  a  favorable  order, 
whether  in  the  form  of  encouragement  or  rebuke,  often  act  in  reality  by 
exciting  what  the  hypnotizers  call  a  "  counter-suggestion."  Let  the 
child  once  detect  a  false  note  in  a  suggestion  "  not  to  be  afraid  "  and  the 
like,  or  be  led  to  take  a  contrary  position  in  regard  to  any  moral  act, 
and  the  chances  are  that  the  strong  tendency  to  self-imitation  will  con- 
firm him  in  his  perversity.  This  points  out  an  important  difficulty  in 
moral  education,  but  it  is  a  difficulty  which  must  be  met,  and  when  the 
parent's  or  teacher's  course  is  not  clear  to  himself,  it  is  best  not  to  run 
risks  by  attempting  too  much,  and,  above  all,  to  be  plain  and  honest  in 
dealing,  especially  with  nervous  children. 

It  is  self-control,  ability  to  make  a  choice  and  stand  by  it,  readiness 
to  postpone  a  present  pleasure  for  a  distant  result  of  greater  value,  inde- 
pendence in  work  and  entertainment,  hardiness  in  endurance,  that  need 
to  be  cultivated,  while  every  influence  is  to  be  avoided  that  might  tend 
to  morbid  self-reproach  and  self-distrust.  These  are  the  shadows  and 
the  germs  of  more  serious  dangers.^ 

Nervous  children  are  especially  prone  to  masturbation,  and  especially 
likely  to  suffer  from  its  ill  effects,  of  which  the  chief  are  a  sense  of 
humiliation  and  dread  on  the  one  hand,  and  on  the  other  irritable  weak- 
ness of  the  primary  sexual  nerve  arrangements,  together  with  hypersemia 
and  catarrh  from  vascular  and  general  muscular  relaxation  of  the  gener- 
ative organs.  All  of  these  effects  prepare  the  w^ay  in  their  turn  for  the 
development  of  serious  neurasthenic  symptoms.  The  best  means  which 
the  parent  or  teacher  has  at  his  command  for  warding  off  this  danger 
is  by  early  and  friendly  explanations,  and,  fortunately,  this  is  often 
effectual.  It  should  not  be  left  to  schoolmates  to  introduce  the  child  to 
the  knowledge  of  his  sexual  life. 

The  advent  of  menstruation  and  puberty,  the  increase  of  social  pleas- 
ures and  excitements,  the  engrossments  and  strains  of  college  life,  the 
entrance  into  business,  all  bring  their  serious  dangers  and  problems 
demanding  perpetual  thought  and  care. 

With  delicate  young  women  of  nervous  tendencies  the  risk  of  paying 
too  much  attention  to  slight  complaints  of  fatigue,  etc.  is  only  exceeded 
by  the  risk  of  paying  too  little  attention  to  them.  It  is  my  experience 
that  on  the  whole  college-life  is  useful  to  young  women,  though  it 
unquestionably  introduces  special  dangers.  It  should  not  be  forgotten, 
in  estimating  the  importance  of  these,  that  even  under  the  most  favor- 
able circumstances,  where  exercise  and  outdoor  life  can  be  freely  had, 
and  where,  to  all  appearance,  no   specially  morbid  inheritance  seems 

1  See  editorial,  Med.  News,  Dec.  28,  1896. 
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present,  the  health  may  break  clown  during  these  important  years.  Both 
parents  and  physicians  must  learn,  so  far  as  that  is  possible,  to  distin- 
guish between  the  child  or  young  person  who  is  best  treated  by  having 
the  details  of  his  daily  life  mapped  out  by  some  one  else,  and  the  one 
who  is  best  treated  by  being  taught  to  exert  his  own  intelligence  and 
fortitude. 

The  adult  neurasthenic  patient  may  present  himself  for  treatment 
on  account  of  acute,  chronic,  or  localized  symptoms,  and  not  only  the 
characteristics  of  the  disease,  but  those  of  the  patient,  have  to  be  con- 
sidered as  a  guide  to  the  course  to  be  pursued.  To  a  great  extent,  how- 
ever, the  principles  of  treatment  are  the  same  throughout,  and  the  most 
important  are  the  following : 

First  of  all,  the  physician  should  have  a  clear  conception  of  Avhat 
could  conceivably  be  accomplished  provided  the  patient  was  willing  and 
able  to  make  the  necessary  sacrifices,  and  provided  the  best  modes  of 
treatment  were  at  his  command.  We  are  still  too  much  under  the 
traditions  of  incurability  with  regard  to  neurasthenia,  such  as  prevailed 
with  regard  to  phthisis  half  a  century  ago.  To-day  the  phthisical 
patient  will  be  at  endless  pains  and  expense  to  regain  his  health,  because 
it  has  been  found  that  in  this  way  great  benefit  can  be  obtained.  And 
so  the  neurasthenic  patient  may  often  be  assured  that  he  can  get  rela- 
tively strong  and  self-reliant  if  he  is  willing  to  make  sufficient  sacrifice 
of  luxuries  and  comforts  and  pleasure-giving  susceptibilities  of  tempera- 
ment, and  if  he  does  not  demand  that  he  shall  be  rid  of  all  his  troubles, 
but  only  the  worst.  He  must  have  high  hygienic  and  ethical  ideals,  and 
must  live  by  them.  If  he  does  not,  he  will  fail.  And  a  by-result  of  the 
discovery  that  improvement  is  possible  under  the  best  conditions  is  that, 
with  the  downfall  of  the  fatalistic  tradition  in  respect  to  prognosis 
physicians  may  be  stimulated  to  renewed  efforts  to  make  the  most  of  the 
methods  of  treatment  which  are  available  to  them. 

An  awakening  of  this  sort  is  already  going  on,  and  a  sign  of  it  is  the 
multiplication  and  improvement  of  sanitoriums  and  hydrotherapcutic 
establishments  for  nervous  invalids.  I  heartily  sympathize  with  Krafft- 
Ebbing  in  his  call  for  more  and  better  institutions  of  this  sort,  not  only 
for  the  rich,  but  also  for  the  poor,  and  desire  to  point  out  that  even  where 
it  is  impossible  to  have  thorougly  equipped  hospitals  much  good  may  be 
done  by  well-managed  hydrotherapeutic  establishments  where  ambula- 
tory patients  may  receive  treatment. 

Whatever  special  treatment  be  adopted,  the  observing  physician,  if 
used  to  psychological  analysis,  will  admit  that  the  factor  of  mental  infiu- 
eace  makes  itself  felt  through  them  all,  and  that,  too,  no  matter  how 
much  both  doctor  and  patient  seek  to  eliminate  it. 

Neither  the  consciousness  of  the  physician  nor  that  of  the  patient 
controls  or  grasps  the  whole  of  his  mental  operations,  and  an  intercliange 
of  intelHgence  is  continually  going  on  between  tlie  U\o  of  Mhich  ncitlier 
may  be  aware.  It  is  important  for  the  jihysician  to  realize  this,  and, 
so  far  as  he  can,  to  increase  the  value  of  liis  advice  by  adopting  the 
attitude  of  confidence,  courage,  and  determination  ;  and  the  patient  is 
also  wise  who  throws  himself  a})solutely  u])on  this  physician,  without 
stopping  to  examine  and  criticise  the   treatment. 

It  is  the  patient,  not  the  disease,  that  is  to  be  cured,  and  it  is  for  the 
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physician  to  cure  him  by  his  personality  as  well  as  by  his  prescriptions. 
It  is  often  the  misfortune  of  the  neurasthenic  that  he  has  "tried 
electricity  "  and  this  or  that  other  treatment,  and  thinks  he  has  probed 
their  usefulness  and  found  it  lacking.  It  is  well  for  him  if  he  can  culti- 
vate a  "  good  forgetfulness  "  in  this  respect  whenever  he  goes  to  a  new 
physician.  The  draught  which  the  latter  offers,  though  it  looks  familiar, 
may  turn  out  to  be  an  enchanted  elixir.  The  Old  Testament  story  of 
Naaman,  who  went  to  Elisha  to  be  cured  of  his  leprosy,  is  full  of  sug- 
gestiveness  in  this  connection,  and  the  physician  is  quite  right  who 
quietly  insists  that  his  patient  must  bathe  in  the  particular  Jordan  of 
his  selection. 

Is  the  neurasthenic  condition,  as  such,  susceptible  to  anything  which 
could  be  called  specific  treatment  f  In  so  far  as  special  causes  exist 
which  are  capable  of  removal,  this  question  may  be  answered  in  the 
affirmative.  Lead,  syphilis,  alcohol,  and  a  host  of  other  poisons,  both 
exogenous  and  endogenous,  may  act  as  exciting  causes  of  neurasthenia, 
and  some  of  them  may  be  expelled  or  neutralized  by  appropriate  treat- 
ment. On  the  same  grounds  the  casual  conditions  in  each  case,  whether 
they  be  physical  or  moral,  demand  close  investigation. 

In  so  far  as  the  ultimate  changes  in  the  nerve  cell  are  concerned, 
however,  whether  those  structural  peculiarities  which  prevent  it  from 
nourishing  itself  or  those  through  which  the  fatigue-making  poison  is 
produced,  we  have  no  "  specific  "  remedies  at  our  command.  The  most 
obvious  nutritive  indications  are  to  help  out  the  tissues  by  an  abundant 
supply  of  healthy  blood,  to  provide  means  for  carrying  off  waste  products, 
and  to  reduce  destructive  expenditure.  Sometimes,  no  doubt,  structural 
deficiencies  in  the  blood  and  lymph  systems  make  it  impossible  to  meet 
the  two  former  requirements  beyond  a  certain  degree,  but  it  is  always 
desirable  to  keep  the  vessel  walls  elastic  and  free  from  degenerative 
changes,  and  habituated  to  respond  promptly  to  normal  stimulation,  by 
appropriate  contractions  and  dilatations.  The  best  training  for  this  end 
is  a  systematic  hydrotherapy,  which  may  need  to  be  persisted  in  for 
indefinite  periods,  but  it  must  be  done  on  a  basis  of  rest  and  good 
hygienic  conditions. 

Much  was  hoped  for  from  "  spermin,"  a  principle  contained  in  vari- 
ous tissues  or  fluids  of  the  body,  especially  the  secretions  of  the 
testicle  and  the  thyroid,  which  is  believed  by  its  discoverer  (Poehl),  on 
the  basis  of  original  investigation,  to  increase  the  oxidizing  power  of  the 
tissues.  L5wenfeld  ^  and  also  Dercum  ^  claim  good  results  from  the 
clinical  use  of  the  remedy.  This  should  encourage  further  investiga- 
tion, but  as  yet  the  observations  have  not  been  corroborated  by  any  con- 
siderable number  of  physicians.  Quite  recently,  indeed,  even  the  sig- 
nificance of  the  experimental  evidence  adduced  by  Poehl  has  been 
seriously  called  in  question  by  Spitzer.'^ 

The  use  of  nuclein  is  also  claimed  to  be  of  service.  It  would  be 
premature  to  express  an  opinion  on  this  point  at  the  present  moment, 
but  the  few  observations  that  I  have  made  do  not  substantiate  the  view. 
It  is,  however,  obvious  that  only  carefully  selected  cases  of  neurasthenia 

^  Neurasthenie  u.  Hi/sterie. 

^  Nervous  Diseases  by  American  Authors,  Philadelphia,  1896;  art.  "Neurasthenia." 

^  Berliner  klin.  Wochenschrift,  1896,  p.  360. 


586  NEURASTHENIA. 

ought  to  be  used  for  this  test — those,  namely,  where  the  effects  of  the 
primary  nutritive  faihire  are  not  too  much  overlaid  with  symptoms  due 
to  secondary  morbid  mental  action. 

The  use  of  emulsions  of  nerve  substance  as  special  nerve  foods,  and  of 
testiculine,  unless  in  the  form  of  spermin,  is  now  abandoned  by  almost 
every  one.  We  should  not,  however,  forget  the  lessons  which  the  epi- 
sode of  the  ^'organic-extract"  movement  has  taught  us,  one  of  which 
is  that  more  cases  are  curable  or  relievable — though  it  may  be  only  by 
some  form  of  suggestive  treatment — than  would  have  been  readily 
believed. 

It  is  indeed  premature  to  say  even  now  that  these  preparations  exert 
absolutely  no  therapeutic  action  in  a  chemical  way,  in  view  of  the  favor- 
able opinion  expressed  by  Ldwenfeld  and  Althaus  and  a  few  others. 
My  own  observations,  however,  have  led  me  to  the  opposite  opinion. 
The  large  use  o^  fatty  foods  which  Beard  so  warmly  recommended  as 
half  specific  is  not  now  generally  looked  upon  as  more  than  a  valuable 
means  for  restoring  the  normal  balance  of  nutrition  in  special  cases. 
Special  diets  are  occasionally  called  for  to  a  limited  extent  in  special 
diatheses  (see  under  Etiology,  p.  558),  and  of  course  to  meet  gastro-intesti- 
nal  indications,  but  in  general  a  varied  diet,  with  perhaps  a  relative  sub- 
stitution of  vegetable  for  animal  albumin  (except  milk),  as  less  likely  to 
give  rise  to  toxic  waste  products  (Krafft-Ebing),  is  the  best. 

Are  there  any  special  tonics  for  unduly  fatiguable  nerve  cells,  either 
such  as  supply  oxygen  or  such  as  increase  the  reparative  power  of  the 
tissue  ?  None  of  the  former  kind,  so  far  as  we  know,  but  possibly  some 
of  the  latter.  Pure  oxygen  cannot  be  forced  in  through  the  lungs  to 
beyond  the  normal  amount ;  potassium  permanganate  oxidizes  the  con- 
tents of  the  stomach,  but  is  itself  decomposed  there  and  does  not  supply 
oxygen  to  the  blood. 

On  the  other  hand,  we  cannot  say  that  some  of  the  agents  which 
stimulate  certain  parts  of  the  central  nervous  system,  like  strychnine,  for 
example,  or  which  increase  tissue  metamorphosis,  like  arsenic,  may  not 
directly  hasten  the  repair.  Patients  often  improve  under  their  use,, 
though  this  is  owing  to  indirect  causes  in  some  measure. 

It  is  important  to  remember  that  the  treatment  suitable  for  neuras- 
thenia may  vary  with  the  cause,  even  where  the  latter  is  not  of  a  chemi- 
cal or  social  nature.  A  few  of  the  less  obvious  indications  may  be  noted 
here  :  Trauma  is  of  importance  as  among  the  acquired  causes,  iji  that 
the  neurasthenic  symptoms  are  especially  apt  to  take  on  a  hypochondria- 
cal or  hysterical  cast,  and  are  best  treated,  after  the  first  signs  of  shock 
are  over,  by  vigorous  moral  influence  and  in  general  rather  by  moderate 
exercise  and  activity  than  by  rest,  Avhereas  rest  is  generally  necessary 
for  a  long  time  in  the  neurasthenia  which  follows  fatigues.  In  case  of 
neurasthenia  associated  with  pelvic  disease  in  women,  of  the  sexucd  organs 
in  men,  and  with  chronic  digestive  disorders,  in  all  of  which  the  hypo- 
chondriacal clement  is  also  apt  to  be  strongly  marked,  special  and  local 
treatments  are  often  needed,  to  be  sui'c,  but  usually  they  have  to  be 
subordinated  to  the  general  treatment,  and  sometimes  they  must  be 
entirely  ignored. 

Hygienic,  Social,  and.  Psychical  Treatment. — The  most  obvious  indi- 
cation in  states  of  chronic  fatigue  is  that  the  patient  should  proportion 
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his  work  to  his  strength,  and  if  he  can  get  on,  even  with  occasional 
attacks  of  exhaustion,  by  dint  of  extreme  moderation  in  work,  in  the 
use  of  stimulants,  and  in  his  sexual  life,  he  is  fortunate,  and  should  be 
taught  not  to  account  himself  an  invalid. 

Generally,  however,  the  effects  of  simple  weakness  and  fatigue  are 
overlaid  and  accentuated  by  the  subtle  effects  of  psychical  deception  and 
auto-suggestion.  The  patient  lives  in  a  world  of  pains  and  fears  which 
is,  to  some  extent,  of  his  own  making.  And  as  the  keynote  of  the 
psychical  symptoms  is  discouragement  and  dread,  so  the  keynote  of  the 
treatment  should  be  the  substitution  of  sentiments  of  encouragement, 
hopefulness,  confidence,  and  determination. 

The  physician  must  use  every  means  by  word  and  act  to  induce  the 
patient  to  catch  from  him  this  sort  of  sentiment,  and  may  in  suitable 
cases  use  one  or  another  of  the  suggestion  treatments,  even  hypnosis 
if  possible,  to  increase  the  carrying  power  of  his  influence. 

Above  all  things,  it  is  important  that  the  patient  should  not  get  into 
the  habit  of  letting  his  power  of  active  work  degenerate  from  lack  of 
use.  He  needs  more  than  others  to  study  the  education  of  the  will  and 
the  cultivation  of  his  active  interests.  He  should  learn  to  realize  that 
if  he  is  to  be  an  invalid,  he  should  be  a  cheerful  one,  and  that,  in  fact, 
he  will  be  much  less  of  an  invalid  if  he  systematically  studies  how  to 
strip  off  the  superadded  tangle  of  morbid  thoughts  which  annoy  him. 
The  encouragement  and  the  good  habits  which  come  from  a  series 
of  resolute  acts,  inspired  by  better  sentiments,  together  with  the  influ- 
ence of  a  confident  and  sympathetic  physician,  are  of  service  in  this 
task. 

Pure  explanation  and  exhortation  are  useful  as  an  entering  wedge, 
but  are  not,  I  think,  as  effective  as  might  be  supposed  in  helping  the 
patient  to  strengthen  his  resolution.  There  is  danger  that  each  time  the 
perplexity  occurs  the  elaborate  and  fatiguing  process  of  reasoning  which 
the  explanation  has  suggested  will  have  to  be  gone  over  again,  and  that 
the  sentiments  of  hopefulness  and  confidence  will  evaporate  in  the  pro- 
cess. It  is  the  patient's  acts  that  really  count,  and  the  physician's  confi- 
dence in  the  result. 

As  regards  hypnotic  suggestion,  neurasthenic  patients  are  proverbially 
hard  to  affect  strongly  in  this  way — though  the  experience  of  the  best 
observers  shows  that  it  by  no  means  is  impossible  ^ — but  it  is  not  difficult 
to  get  the  patient  into  a  passive,  uncritical  state  which  is  favorable  to  the 
reception  of  effective  feelings  of  encouragement,  especially  if  he  is  kept 
lying  down  for  a  long  time,  half  an  hour  or  an  hour,  during  the  treatment. 

Modes  of  treatment  which  are  soothing  and  refreshing,  as  static  elec- 
tricity in  the  form  of  the  prolonged  spray  is  to  many  persons,  and  various 
hydriatic  applications  to  others,  also  act  partly  in  this  way. 

I  have  repeatedly  seen  morbid  habits  of  pain  and  disability  grow 
less  or  pass  away  under  such  measures.  They  may  be  combined  with 
suitable  explanations  and  encouragements,  but  verbal  suggestions  are 
often  unnecessary,  and  even  best  avoided  for  fear  of  arousing  "  counter- 
suggestions  "  of  an  unfavorable  sort. 

It  is  a  fortunate  circumstance  for  the  neurasthenic   patient  if  his 

^  See  Schrenck-Notzing  :  Ein  JBeitrdg  zur  Psych,  u.  Sugg,  in  der  Beitrdg  Behandl.  d- 
Neuras.,  Berlin,  1894. 
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family  and  friends  take  the  proper  view  of  his  condition,  and  treat  him 
not  as  an  invalid,  much  less  as  one  whose  disease  is  a  disgrace,  but  rather 
as  a  person  with  certain  limitations  as  regards  exertion,  and  yet  to  be 
called  upon  to  do  his  work  in  the  world,  even  if  it  involves  from  time 
to  time  considerable  fatigue.  An  important  chapter  could  be  written  on 
the  effects  of  the  moral  tone  of  society,  of  the  social  circle,  or  of  the 
family  on  the  nervous  health  of  its  members. 

The  practical  question  often  presents  itself  whether  neurasthenics 
do  better  in  the  city  or  the  country,  or  whether  the  difference  in  favor 
of  the  latter  is  so  great  that  it  is  worth  while  to  make  considerable 
sacrifice  to  secure  it.  The  problem  is  largely  an  individual  one,  for  city 
life  may  be  very  exciting  or  fairly  quiet  according  to  circumstances,  and, 
on  the  other  hand,  the  monotony  and  loneliness  of  a  prolonged  isolation, 
away  from  familiar  scenes  and  excitements,  may  have  a  distinctly  bad 
eiFect  on  those  who  are  unaccustomed  to  it. 

My  own  belief  is  that  the  essential  thing  is  to  secure  such  a  life  as 
will  give  a  reasonable  amount  of  real  absorbing  interest  without  too 
great  a  tax  on  the  strength.  It  is  undoubtedly  extremely  important  to 
be  rid  of  many  of  the  excitements  of  the  city  and  of  the  rain  of  jarring 
sounds  falling  constantly  on  the  ear,  as  well  as  to  breathe  an  air  free 
from  impurities.  But  these  are,  after  all,  of  secondary  importance,  and 
although  it  is  true  that  their  effects  in  inducing  fatigue  are  often  greater 
than  is  realized  at  the  moment,  yet,  on  the  other  hand,  familiarity  with 
them  unquestionaly  robs  them  of  a  great  part  of  their  power  for  harm. 
As  regards  occujxdion,  the  first  requisite  is  that  the  patient  should 
feel  that  he  is  doing  something  for  which  his  interest  and  talents  fit 
him,  and  which  he  regards  as  important ;  but  oftentimes  he  must  content 
himself  with  a  subordinate  position  which  does  not  involve  much 
responsibility. 

Exercise  and  Rest,  and  Bed  Treatment. — It  would  be  impossible  to  do 
justice  to  this  important  branch  of  the  subject  without  discriminating  as 
among  the  various  classes  of  cases  to  a  greater  extent  than  our  space 
permits.  Acute  attacks  or  exacerbations  demand  absolute  rest,  while, 
on  the  other  hand,  the  capacity  to  take  physical  exercise  freely  is  a 
great  boon  for  many  patients,  and  the  systematic  pursuit  of  suitable 
gymnastics  affords  a  training  of  high  value.  I  fully  agree  with  Lowen- 
feld  in  his  statement  that  neurasthenic  backache  is  often  better  treated 
by  engrossing  and  pleasurable  exercise  than  by  rest. 

A  ])ractical  danger  is  that  feeble  j^atients  may  be  allowed  and 
tempted  to  exhaust  themselves  in  conscientious  efforts  to  improve  the 
health  by  exercise,  and  a  good  practical  recommendation  for  all  who  can 
follow  it  is  that  the  day's  work  should  be  broken  by  an  hour's  rest  at 
noon  before  the  midday  meal.  I  could  cite  a  large  number  of  apprecia- 
tive recognitions  for  this  advice  Avhich  I  have  given  for  many  years, 
almost  as  a  matter  of  routine,  enjoining,  at  the  same  time,  as  an  essen- 
tial factor,  that  the  rest  should  be  followed  by  a  cool  or  cold  bath,  gener- 
ally taken  in  the  form  of  an  affusion  while  the  patient  stands  or  sits  in 
warm   water. 

Where  it  is  impossible  to  give  up  the  noontime  to  resting,  the  night's 
rest  may  bfgin  early  and  end  late,  or  a  rest  followed  by  a  bath  may  be 
taken  before  the  evening  meal. 
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Where  serious  failure  of  the  nutrition  and  disgestion  is  present,  or 
where  an  acute  prostration  of  the  nervous  strength  occurs,  a  complete 
"  rest-cure"  may  be  indicated.  It  is  unnecessary  to  dilate  at  length,  to  a 
community  familiar  with  the  masterly  expositions  of  Weir  Mitchell, 
upon  the  value  of  this  treatment  or  the  principles  under  which  it  is  to 
be  carried  out.  The  Practical  Dietetics  by  W.  Oilman  Thompson  con- 
tains the  details  of  several  modifications  of  Mitchell's  method,  which 
the  reader  is  warmly  recommended  to  consult.  The  essential  points  to 
be  borne  in  mind  are  that  the  injurious  effects  of  the  rest  should  be 
counteracted  by  massage  and  passive  or  active  exercise  in  bed,  and  its 
good  effects  reinforced  by  such  influences  as  would  be  likely  to  secure 
a  favorable  mental  attitude  on  the  patient's  part.  The  day  should  be 
well  filled  with  healthful  occupations,  so  to  speak,  carried  out  with 
extreme  regularity  and  confidence  by  a  good  nurse,  so  that  the  patient 
may  feel  himself  swept  along  in  the  direction  of  health.  Skim  milk, 
gruel,  buttermilk,  koumyss,  and  eventually  other  sorts  of  food,  may  be 
given  at  short  intervals.  With  these,  and  with  massage,  baths,  electrical 
applications,  breathing  exercises,  and  simple  movements  for  the  hands 
and  feet,  it  is  not  difficult  to  fill  out  the  day,  and  as  the  patient  gains  in 
strength  more  privileges  may  be  allowed,  one  by  one,  which  stimulate 
and  encourage  and  give  new  confidence. 

The  following  prescriptions  of  daily  routine  as  regards  food  are  copied 
from  Thompson's  book.'  The  physician  may  make  modifications  if  he 
chooses,  but  should  not  forget  that  the  secret  of  success  will  often  lie  in 
the  adoption  of  some  sharply-defined  plan,  to  which  he  must  confidently 
adhere. 

Weir  Mitchell,  who  was  the  pioneer  of  this  method  of  treatment, 
prescribes  an  exclusive  milk  diet  less  rigidly  than  formerly.  After  five 
or  six  days  of  such  treatment  a  chop  or  a  poached  egg  may  be  added  at 
noon.  The  next  day  bread  and  butter  or  bread  and  milk  are  given 
besides  for  supper,  and  then  an  egg  or  a  little  meat  at  breakfast,  until 
the  patient  is  taking  three  good  meals  of  plain  food  daily,  but  in  addi- 
tion at  least  two  quarts  of  milk.  The  exclusive  milk  diet  is  believed  to 
prepare  the  digestive  system  for  the  assimilation  of  other  foods. 

Play/air's  Diet. 

"  Playfair's  diet  for  neurasthenia  is  a  good  example  of  a  milk  diet, 
soon  combined  with  other  foods,  as  follows : 

"  First  Day. — Twenty-two  ounces  of  milk  in  divided  doses. 

"  Second  Day. — Fifty  ounces  of  milk  in  divided  doses. 

"Third  Day. — Fifty  ounces  of  milk  in  divided  doses.  Massage, 
half  an  hour. 

"  Fourth  Day. — Fifty  ounces  of  milk  in  divided  doses  ;  egg,  bread 
and  butter;  dialyzed  iron,  forty  minims  in  two  doses.  Massage,  one 
hour  and  a  half. 

"Sixth  Day. — Fifty  ounces  of  milk  in  divided  doses;  mutton  chop. 
Massage,  one  hour  and  fifty  minutes. 

"  Eighth  Day. — Fifty  ounces  of  milk  in  divided  doses  ;  mutton  chop  ; 
porridge  and  a  gill  of  cream ;  maltine  twice  daily.  Massage,  three 
^  Practical  Dietetics,  New  York,  1898. 
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hours ;  electricity,  half  an  hour,  continued  to  the  end  of  the  treat- 
ment. The  solid  food  is  now  gradually  increased  until  such  a  diet  is 
reached  as  the  following  for  the 

"  Tenth  Day. — 6  a.  m.,  raw  meat  soup,  ten  ounces  ;  7  A.  m.,  a  cup  of 
black  coffee ;  8  A.  M.,  a  plate  of  oatmeal  porridge,  a  gill  of  cream,  a 
boiled  egg,  three  slices  of  bread  and  butter,  and  cocoa;  11  A.  m.,  milk, 
ten  ounces  ;  2  p.  M.,  rump  steak,  one  half  pound  of  potatoes,  cauliflower, 
a  savory  omelet,  milk,  ten  ounces  ;  4  p.  m.,  milk,  ten  ounces,  three 
slices  of  bread  and  butter ;  6  P.  M.,  a  cup  of  gravy  soup ;  8  P.  M.,  a 
fried  sole,  roast  mutton  (three  large  slices),  French  beans,  potatoes, 
stewed  fruit,  and  cream-milk,  ten  ounces  ;  11  p.  m.,  raw  meat  soup, 
ten  ounces. 

''  Fifteenth  Day. — Three  full  meals  daily  of  fish,  meat,  vegetables, 
cream,  and  fruit ;  two  quarts  of   milk  and  two  glasses  of  burgundy. 

"  Twenty-second  Day. — Amount  of  food  lessened." 

Climate. — The  eifects  of  climate  have  been  much  studied,  but  in  a 
given  case  the  considerations  here  involved  are  apt  to  be  overbalanced 
by  those  of  social  and  medical  significance.  The  consideration  of  chief 
importance  is  that  exposure  to  rapid  changes  and  to  hot  winds  should 
be  avoided  so  far  as  practicable. 

In  general,  frequent  changes  of  scene  and  air  are  useful,  but  it  is 
often  a  mistake  to  advise  long  journeys  if  they  interfere  with  carrying 
on  a  regular  pursuit  at  home.  Opportunities  in  the  way  of  holidays 
and  half-holidays  should  be  sought  and  taken  advantage  of  to  the 
fullest  extent. 

Hydrotherapeutics. — The  systematic  external  use  of  water  is  of  the 
very  highest  importance  in  the  treatment  of  neurasthenic  conditions, 
and  the  conveniences  of  a  well-arranged  establishment,  where  douches 
can  be  had  of  varying  force  and  temperature,  are  to  be  secured  when 
possible.  It  would  be  out  of  the  question  to  give  here  a  satisfactory 
treatise  on  hydrotherapeutics,  and  I  shall  therefore  attempt  only  to 
indicate  the  most  important  principles  at  stake. 

The  results  which  w^e  gain  are  mainly  through  excitation  of  the 
nerves  of  the  skin,  actual  Mdthdrawal  of  heat  counting  for  very  little. 
If  this  excitation  is  mild  and  applied  over  a  large  surface  at  once, 
as  when  a  warm  bath  is  taken  at  the  temperature  of  the  body, 
ideas  of  restfulness  are  suggested  and  feelings  of  irritability  relieved. 
If,  on  the  other  hand,  cold  is  used,  a  powerful  reflex  stimulation  is 
exerted  on  the  bloodvessels  of  the  skin,  the  muscles,  and  the  deeper 
lying  organs,  including  the  brain,  in  consequence  of  which  widespread 
vascular  contractions,  followed  by  dilatations,  take  place,  and  at  the 
same  time  the  arteries  and  nerves  are  trained,  as  it  were,  to  respond 
with  greater  promptness  and  efficiency  another  time,  the  whole  process 
forming  what  has  been  fittingly  called  by  Baruch  gymnastics  of  the 
bloodvessels.  Besides  the  vascular  effects  of  a  cold  bath,  the  whole 
muscular  system  is  stimulated  and  heat  production  is  increased  and  the 
respiration  is  deepened.  In  order  that  these  satisfactory  results  should 
occur,  it  is  necessary,  in  the  first  place,  that  a  fairly  good  capacity  for 
normal  vasomotor  response  should  be  present,  or,  in  popular  language, 
that  the  patient  should  have  a  good  poAver  of  reaction.  If,  as  in  many 
cases  of  neurasthenia,  this  power  is  defective,  the  reaction  will  either 
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fail  to  occur  or,  occurring,  will  not  persist,  so  that  after  an  hour  or  two 
a  sense  of  chilliness  will  come  on  which  may  lead  to  a  catarrhal  inflam- 
mation of  some  of  the  mucous  membrane. 

The  essential  means  for  securing  a  good  reaction  are — first,  that  the 
skin  should  be  warm  at  the  time  the  bath  is  taken ;  next,  that  the 
degree  of  cold  and  the  force  with  which  the  cold  application  is  made 
should  be  proportioned  to  the  patient's  power  of  response  ;  third,  that 
by  friction  during  and  after  the  bath  the  reactionary  glow  should  be 
excited  as  rapidly  as  possible,  and  that  it  should  be  maintained  by  suit- 
able exercises  or  massage.  In  practice,  the  first  of  these  conditions  is 
secured  by  steam  or  hot-air  boxes,  by  warm  baths  of  short  duration,  or 
by  wrapping  the  patient  in  blankets  with  or  without  a  wet  sheet  next  to 
the  skin.  With  vigorous  persons  the  preliminary  warmth  may  be 
obtained  by  exercise,  but  here  the  danger  comes  in  that  the  patient  will 
have  his  reaction  interfered  with  by  fatigue.  As  regards  the  second 
indication,  it  is  necessary  that  patients  who  are  not  accustomed  to  the  use 
of  cold  water  should  be  gradually  habituated  to  it.  For  this  purpose  the 
body  may  first  be  wrapped  in  blankets,  and  one  part  after  another  uncov- 
ered, bathed,  dried,  and  re-covered.  The  patient  may  next  sit  or  stand, 
after  a  blanket-pack  in  warm  water,  while  cooler  water  is  dashed  liberally 
over  the  head  and  shoulders,  the  temperature  of  the  cooler  water  being 
reduced  one  or  two  degrees  each  day.  By  this  means  even  very  delicate 
persons  may  be  enabled  to  stand  cold  douches  or  sprays  at  a  low  tempera- 
ture and  delivered  under  high  pressure.  The  high  pressure  soon  becomes 
of  great  advantage,  since  the  mechanical  imjDact  of  the  water  helps  to 
secure  the  reaction,  but  not  every  patient  can  stand  a  powerful  stream 
a,t  first.  Where  no  means  but  the  simplest  are  at  hand  the  cold  affusions 
may  be  made  more  and  more  stimulating  by  reducing  the  temperature 
of  the  water,  even  icing  it  if  desirable,  and  by  prolonging  the  application. 
Further  means  for  securing  a  reaction  are  furnished  by  the  wet  pack,  the 
patient  being  first  enveloped  in  a  cold  wet  sheet,  then  rapidly  in  blankets 
which  are  drawn  tight  and  snugly  tucked  in.  The  pack  is  generally 
removed  at  the  end  of  half  an  hour  or  an  hour,  and  the  patient  rapidly 
bathed  in  cool  or  cold  water  or  given  a  cold  bath  or  an  application  of 
the  "  dripping  sheet."  ^  For  this  purpose,  while  the  patient  (previously 
well  warmed)  stands  or  sits  upon  a  stool,  an  assistant  envelops  him  from 
behind  with  a  coarse  linen  sheet  previously  immersed  in  cool  or  cold 
water.  The  assistant  supplements  the  stimulant  action  of  the  cold  water 
by  rapidly  stroking  the  back  and  limbs  with  his  hand  outside  the  sheet, 
while  the  patient  rubs  himself  in  front.  After  a  moment  or  two  the  wet 
sheet  is  removed  and  a  dry  sheet  substituted.  It  is  said  that  the  good 
effects  of  massage  are  obtained  more  fully  and  rapidly  if  preceded  by 
some  such  application  as  this. 

By  iwoperly  graduated  treatment  of  this  sort  the  tonicity  of  the 
arterial  system  is  undoubtedly  raised,  the  metabolism  increased,^  the 
power  of  digestion  improved,  the  thoughts  turned  into  new  channels, 
and  a  sense  of  power  and  well-being  imparted.  It  has  been  claimed, 
and  may  be  conceived  of  as  true,  that  even  the  nutrition  of  the  vascular 

^  See  Simon  Baruch  :   The  Therapeutic  Uses  of  Water,  and  other  publications. 

^  See  Mary  Putnam  Jacobi :   The  Cold  Pack  and  Massage  in  the  Treatment  of  Anaemia. 
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walls  may  be  maintained  or  improved  in  this  way — an  eflfect  of  great 
importance  for  the  nutrition  of  the  nervous  system. 

Electricity. — There  is  no  doubt  that  electricity  in  its  various  forms  can 
be  made  of  material  service  as  an  adjuvant  in  the  treatment  of  neuras- 
thenia. It  is  not  probable  that  it  exercises  a  direct  influence  over  the 
altered  nerve  cells,  but  it  affords  a  convenient  means  for  carrying  out  a 
systematic  course  of  treatment — a  mode  of  action  which  might,  in 
general  terms,  be  call  "  suggestive,"  though  the  influence  which  this 
name  covers  is  by  no  means  a  simple  one.  There  is  some  reason  for 
thinking  that  the  general  nutrition  and  metamorphosis  of  tissue  is  favor- 
ably aflected,  but  this  is  not  beyond  question. 

The  methods  of  using  electricity  which  give  the  best  results  are — by 
the  static  form,  both  the  breeze  and  the  sparks  being  available  ;  by  gal- 
vanization of  the  head  and  back ;  by  general  faradization  of  the  skin 
and  muscles ;  and  by  electric  baths.  Levillain  ^  believes,  with  Vigou- 
roux,  that  static  electricity  comes  near  to  being  a  specific  for  neuras- 
thenia. From  the  clinical  standpoint  I  am  almost  ready  to  share  this 
opinion,  though  I  believe  we  are  not  in  a  position  to  deny  that  the  good 
results  are  largely  of  a  psychical  origin,  the  prolonged  and  soothing 
application  tending  to  throw  the  patient  into  a  quiet  and  hopeful  mental 
state. 

Many  observers  think  very  highly  of  galvanization  of  the  head  and 
back  and  of  faradization  of  the  muscles  of  the  skin.  The  latest  and 
one  of  the  best  writers  on  this  subject  is  Eemak,  and  on  the  whole 
he  supports  this  view.  At  the  same  time,  this  writer  points  out  the 
great  discrepancies  which  prevail  as  regards  the  most  suitable  strength 
of  current,  at  least  where  galvanism  is  concerned ;  and  one  who  is 
familiar  with  the  peculiarities  of  neurasthenic  patients  must  admit  that 
the  apportionment  of  results  as  between  actual  chemical  or  nervous  action 
and  "  suggestion  "  is  difficult  to  make. 

In  the  treatment  of  certain  local  neuroses  the  wire  brush  and  the 
sparks  from  the  static  apparatus  are  of  marked  service.  Goldschieder 
in  his  recent  review  of  methods  for  the  treatment  of  pain  in  its  differ- 
ent forms  discusses  the  rationale  of  these  measures,  and  thinks  that  the 
inducing  of  a  new  set  of  sensations  is  an  important  factor.  I  have  long 
held  this  view,  and  believe  that  the  new  sensations  are  of  greater  value 
in  proportion  to  their  unfamiliarity.  I  think  it  is  for  this  reason  that 
vibrations,  especially  those  which  are  communicated  by  a  vibrator  power- 
ful enough  to  act  deeply,  are  of  so  much  value.  It  must,  however,  be 
remembered  that  when  we  say  new  sensations  or  unfamiliar  sensations 
we  use  that  term,  not  in  an  exclusive  sense,  but  as  standing  for  a  whole 
series  of  modifications  in  the  distribution  of  central  nerve  energy, 
whether  conscious  or  unconscious. 

Lciwenfeld  praises  electricity  in  the  treatment  of  nervous  disorders 
of  the  heart,  using  large  electrodes  and  an  ascending  galvanic  current 
from  the  cardiac  region  to  the  neck  (vagus),  with  gradual  increase  and 
diminution  of  the  current. 

All  the  writers  on  sexual   neuroses  of  every  sort  advise  the  different 
forms  of  electricity,  applied  locally  and  generally  in  strong  currents. 
There  is  no  positive  agreement  as  to  the  form. 
'  La  Neurasthenic,  Paris,  1891. 
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Treatment  by  Drugs. — This  is,  perhaps,  the  least  important  part  of 
the  treatment  of  neurasthenia,  and  yet  there  are,  of  course,  many  special 
indications  which  are  well  met  in  this  way. 

I  can  only  speak  of  the  more  important  of  these.  Strychnine,  in 
increasing  and  eventually  large  doses,  has  seemed  to  me  of  great  value. 
I  have  used  it  in  the  form  of  nux  vomica,  carried  from  ten  to  twenty,  and 
even  to  thirty,  drops  three  times  a  day.  Occasionally  it  causes  diarrhoea  or 
unpleasant  signs  of  stimulation,  but  in  the  vast  majority  of  cases  patients 
feel  better  under  its  use.  Iro7i  is  useful  in  large  doses,  when  anaemia 
exists,  but  it  is  a  striking  fact  that  in  many  cases  of  neurasthenia  blood 
tests  fail  to  indicate  marked  anaemia  even  when  the  patient  looks  pale. 
Arsenic  is  said  to  improve  the  vasomotor  tone,  but  there  is  little  real 
ground  for  this  belief,  and  where  it  is  of  service,  as  it  undoubtedly 
sometimes  is,  the  result  is  probably  due  to  its  action  on  metabolism.  A 
recent  observer,  commenting  on  the  signs  of  slight  arterial  sclerosis, 
such  as  are  sometimes  seen  in  neurasthenia,  asserts  that  he  has  found  the 
remedies  that  lessen  blood  tension  to  be  of  marked  service.  I  have  no 
experience  bearing  on  this  point,  except  that  bromide  salts  are  certainly 
valuable,  and  that  the  drinking  of  a  large  quantity  of  water  is  also 
useful.  Other  grounds  can,  however,  be  assumed  for  these  results. 
Stimulants  and  narcotics  are,  in  general,  to  be  avoided,  and  the  habitual 
use  of  hypnotics  commonly  entails  more  distress  than  the  drugs  relieve. 
They  do,  however,  undoubtedly  bridge  over  sometimes  a  very  important 
crisis,  and  are  in  that  way  very  useful.  The  bromides  especially,  given 
from  time  to  time  for  a  very  few  days,  induce  quiet  and  sleep,  and  some- 
times initiate  a  new  and  better  phase  of  the  disease. 

Kraift-Ebing  recommends  piscidia  as  a  good  substitute  for  the 
bromides. 

Treatment  of  Special  Conditions  and  Symptoms. — The  insomnia 
of  neurasthenics,  as  it  often  leads  to  the  development  of  the  disease, 
so  also  often  forms  one  of  its  most  distressing  symptoms,  though, 
on  the  other  hand,  the  blooming  appearance  which  those  who  complain 
of  it  often  present  may  justify  the  conclusion  that  here  too  fixed  ideas 
play  an  important  part,  and  that  the  patient  really  sleeps  better  than  he 
has  believed. 

When  true  insomnia  exists  the  question  at  once  arises.  Shall  it  be 
treated  with  hypnotics?  If  this  would  entail  the  necessity  of  a  con- 
tinual resort  to  such  remedies,  they  are  best  avoided  altogether.  If  this 
be  resolutely  done,  the  patient  will  be  the  more  ready  to  adopt  adequate 
measures  for  correcting  the  underlying  state,  and  may  find  that  even  if 
he  loses  a  few  nights'  rest  now  and  then,  he  will  get  more  refreshment 
from  the  natural  sleep  which  he  does  secure  than  that  which  hypnotics 
furnish. 

The  inability  to  sleep  is  generally  induced  either  by  over-fatigue 
(leading  to  the  "  fatigue-ansesthesia  "  described  by  Cowles),  or  to  worry- 
ing thoughts,  or  to  morbid  habits,  based  in  part  on  disordered  expectancy, 
or  to  distressing  sensations  of  sexual  or  other  origin.  The  former  tend- 
ency is  best  counteracted  by  a  rest  in  the  daytime,  as  described  above, 
and  by  passing  the  evening  in  quiet  indolence  or  with  appropriate  read- 
ing. The  sort  of  book  which  is  the  best  is  generally  one  which  deals 
with  details  of  an  interesting  but  not  over-stimulating  sort.     Treatises 
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on  natural  science  or  unstimulating  stories  fill  the  need  for  many  per- 
sons. Baths  in  the  day  and  baths  at  bedtime,  and  even  in  the  night, 
such  as  Marm  baths  followed  by  cold  aifusions,  or  the  cold  dripping 
sheet,  are  extremely  valuable  hypnotics,  partly  because  they  pave  the 
"way  for  a  clearer  and  healthier  action  of  the  brain,  partly  because  they 
increase  the  tonic  condition  of  the  bloodvessels  and  help  digestion.  A 
bowl  of  hot  Indian-meal  or  other  simple  gruel  (sometimes  best  without 
milk)  is  an  excellent  night-cap.  Bromide  salts  in  full  doses,  taken 
several  times  a  day  for  several  days  in  succession,  will  often  break  up 
an  attack  of  insomnia  and  thus  help,  also,  the  patient's  mental  state. 
The  stronger  hypnotics  may  of  course  be  required  for  emergencies,  but 
the  detailed  consideration  of  their  respective  merits  may  be  omitted. 
The  decision  whether  or  not  to  use  them  must  often  be  determined  by 
observing  whether  the  insomnia  is  a  temporary  phase  of  the  malady  or 
has  become  a  chronic  and  somewhat  independent  affection,  in  which  case 
it  might  often  be  called  a  neurosis  of  habit  or  association.  Narcotics 
are  much  less  admissible  in  the  latter  case  than  in  the  former.  In  either 
case  the  use  of  electrical  treatment — not  especially  at  bedtime — is  often 
of  great  service.  Prolonged  static  a^jplications  are  perhaps  the  best,  but, 
whichever  form  is  used,  a  better  result  may  be  expected  if  the  immedi- 
ate effect  is  soothing,  and  it  is,  in  fact,  due  to  the  induction  of  a  sub- 
conscious expectation  of  a  favorable  sort. 

Disorders  of  Digestion. — It  is  well  recognized  that  neurasthenic 
patients  may  suffer  distress  during  digestion  even  when  careful  tests 
show  that  the  food  is  well  disposed  of  and  the  digestive  idiosyncrasies 
of  purely  mental  origin  abound.  In  view  of  these  facts  it  is  always 
important,  and  sometimes  all-sufficient,  to  place  the  patient  under  favor- 
able conditions  as  regards  avoidance  of  fatigue  and  mental  worry.  The 
Mitchell  rest  treatment  shows  its  value  in  no  class  of  cases  more  than 
here,  and  its  principles  may  be  followed,  in  a  modified  form,  for  cases 
not  requiring  the  full  treatment.  It  is  important  in  case  of  doubt,  or 
sometimes  for  relieving  the  patient's  mind,  to  use  the  test  meal  and 
stomach-tube  to  eliminate  real  catarrhal  gastritis,  and  in  that  connection 
it  should  not  be  forgotten  that  the  occasional  use  of  the  stomach-tube, 
at  least  in  the  form  of  a  douche,  is  often  of  service  as  a  therapeutic 
measure  in  these  cases.  Where  catarrh  is  absent  the  motility  or  ]30wer 
of  normal  reaction  of  the  stomach  may  be  at  fault  and  may  call  for 
special  treatment,  as  by  external  or  internal  electrization,  massage,  the 
use  of  pepsin,  alkalies,  or  taka  diastase,  etc.,  in  accordance  with  principles 
laid  down  elsewhere.  But  in  the  great  majority  of  cases  far  more  will 
be  gained  by  an  insistence  on  proper  and  thorough  hygienic,  tonic,  and 
mental  ti^eatnient,  tliough  serious  cases  tax  the  ingenuity  and  determina- 
tion of  the  physician  to  the  utmost. 

Intestinal  indigestion  is  equally  hard  to  cure,  but  the  principles  of 
treatment  are  the  same — first  general,  next  local,  and  both  thoroughly 
applied.  The  danger  is  that  the  physician  will  fail  to  recognize  how 
large  a  part  is  played  by  morbid  neryous  habit  and  morbid  hypochon- 
driacal or  subconscious  ideas.  Tlic  presence  of  starchy  indigestion  must 
be  met  by  cathartics,  diet,  and  special  digestants,  such  as  the  taka 
diastase. 

Cardiac  and  vasomotor  disorders  are  important,  but  obstinate,  affec- 


TREATMENT.  595 

tions.  Where  continuous  cardiac  irritaliility  is  present,  complete  rest 
for  a  time,  with  bromides  and  iodides  or  arsenic,  and  galvanization  of 
the  cardiac  region  (Lijwenfeld),  are  indicated  at  first,  but  suitable  Swedish 
or  other  exercises,  if  carefully  chosen,  are  important  later.  So  also  the 
tonicity  of  the  vasomotor  system  can  perhaps  often  be  improved  by  per- 
sistent hydrotherapy.  But  the  pulsatile  forms  of  vasomotor  disorders 
are  intractable,  and  so  also  are  the  paroxysmal  forms  which  are  often 
associated  with  sweating.     A  vigorous  general  treatment  is  the  best. 

Asthenopia  may  call  for  careful  fitting  of  glasses  and  even  muscle  sec- 
tion, but  is  often  very  amenable,  within  certain  limits,  to  careful  train- 
ing, as  by  Dyer's  method,  according  to  which  the  patient  reads  with 
extreme  regularity — at  first  one  or  two  minutes  three  times  daily,  then 
every  day  one  minute  more  up  to  ten  minutes,  after  Avhich  more  rapid 
increase  is  made  until  several  hours'  reading  is  done  daily.  Static  elec- 
tricity is  of  material  service  in  such  cases,  probably  by  imparting 
confidence  and  encouragement. 

Headache,  in  so  far  as  special  treatment  is  needed  and  is  not  pointed 
out  by  other  indications,  is  sometimes  relieved  by  electricity  and  by 
massage.     In  bad  forms  it  is  extremely  obstinate. 

For  the  details  of  the  treatment  of  sexual  neurasthenia  the  reader  is 
referred  to  the  special  treatises.  The  following  suggestions  are,  how- 
ever, of  prime  importance  : 

The  patient  should  be  instructed  constantly  in  sound  views,  and  where 
self-restraint  is  needed  its  difficulties  and  possibilities  should  be  clearly 
pointed  out,  with  a  view  to  the  stimulation  of  the  will  and  the  counter- 
action of  morbid  self-reproach.  It  should  be  recognized  that  sexual 
intercourse  is  not  the  main  object  of  marriage. 

On  the  other  hand,  an  unnatural  struggle  for  extreme  abstinence  is 
not  good  for  the  neurasthenic  patient,  and  the  physician  can  often  bring 
material  aid  to  the  patient  in  arriving  at  a  wise  conclusion  as  to  detail. 

Excessive  seminal  emissions,  which  so  often  unduly  terrify  adolescent 
and  even  adult  patients,  can  often  be  checked,  so  far  as  that  is  necessary, 
by  a  thoroughly  healthy  mode  of  living ;  the  use  of  atropine  or  hyoscya- 
mine  and  gelsemium  through  the  day  and  at  bedtime ;  hot  sitz  baths  ; 
and  by  measures  addressed  to  overcoming  hypersemia  of  the  prostate 
and  distention  of  the  seminal  vesicles.  This  can  be  done  by  cold 
urethral  sounds  or  double-current  catheters,  and  often  with  especial  suc- 
cess by  the  use,  for  half  an  hour  or  more  daily,  of  the  "  psychrophor,"  ^ 
a  double-current  rectal  tube,  with  ice  water. 

Digital  compression  of  the  seminal  vesicles,  and  applications  of  silver 
nitrate  in  the  prostatic  urethra,  and  also  electricity,  are  of  excellent 
service  in  the  hands  of  experts. 

^  Made  by  Tiemann  of  New  York. 


OCCUPATION  NEUROSES;  AFFECTIONS  OF 
THE  NEURO-MUSCULAR  APPARATUS  DUE 
TO  SPECIAL  OCCUPATIONS. 

By  CHARLES.  K.  MILLS,  M.  D. 


Synonyms  and  Definition. — A  large  number  of  aifections  of  the 
neuro-muscular  apparatus  result  from  the  monotonous  and  prolonged 
use  of  certain  groups  of  muscles  in  the  pursuit  of  special  occupations. 
These  are  described  by  systematic  writers  under  various  names^  such  as 
occupation  neuroses,  fatigue  neuroses,  and  occupation  spasms.  Other  terms 
have  been  suggested  to  embrace  these  diseases,  but  none  have  become 
firmly  rooted  in  professional  literature.  Morris  Lewis  ^  invented  the 
term  copodyscinesia,  derived  from  certain  Greek  words  the  interjDretation 
of  which  is  "  faulty  or  difficult  motion  due  to  constant  repetition  of  the 
same  act."  Anapeiraiic  paralysis,  professional  impotence,  professional 
hyperkinesia,  and  professional  dyskinesia  are  other  more  or  less  general 
terms  which  have  been  suggested  for  these  aifections.  No  single  descrip- 
tive definition  can  fully  cover  the  different  disorders  which  belong  under 
the  head  of  these  occupation  neuroses  ;  but  they  may  be  defined  in  a 
general  way  as  affections  of  the  neuro-muscular  apparatus,  usually  pre- 
senting themselves  as  forms  of  local  spasm,  tremor,  or  paralysis,  or  some 
combination  of  these  symptoms,  often  with  the  addition  of  pain  and 
other  sensory  symptoms.  They  arise  from  the  excessive  and  long-con- 
tinued use  of  groups  of  muscles  which  are,  as  a  rule,  concerned  in  the 
highly  specialized  movements  necessitated  by  particular  occupations. 

An  objection  to  the  use  of  the  general  term  "  occupation  neuroses," 
or  "  affections  of  the  nervous  system  due  to  occupation,"  is  found  in  the 
fact  that  other  entirely  distinct  forms  of  nervous  disease  are  sometimes 
the  direct  result  of  particular  occupations.  Diseases  of  the  nervous 
system  may,  for  example,  originate  from  the  effects  of  certain  toxic 
agents,  such  as  lead,  mercury,  aniline  dyes,  nitrobenzine,  and  carbon 
monoxide,  with  which  workers  come  in  almost  constant  contact  in  the 
pursuit  of  certain  occupations.  Exposure  to  the  injurious  effects  of 
tobacco,  electricity,  heat,  compressed  air,  or  any  other  agency  capable 
of  inflicting  injury  upon  the  nervous  system  may  likewise  give  rise  to 
nervous  diseases.^  Our  present  concern  is  simply  with  those  affections 
which  are  generally  classed  by  English  and  American  writers  as  the 

^  Lewis,  Morris  J.  :  "  The  Neural  Disorders  of  Writers  and  Artisans,"  A  System  of 
Practical  Medicine  by  American  Authors,  1886,  vol.  v.  p.  504. 

^  One  of  the  most  valuable  contributions  to  the  subject  of  "  the  diseases  of  occupa- 
tion "  is  the  exhaustive  article  on  this  subject  in  the  Ttventieth  Century  Practice  of  Medicine, 
hj  James  Hendrie  Lloyd  of  Philadelphia. 
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"  fatigue  neuroses."     The  term  fatigue  neuroses  was  first  suggested  by 
George  Vivian  Poore.^ 

Occupations  most  Frequently  causing-  Fatigue  Neuroses. — The 
list  of  occupations  the  pursuit  of  which  has  caused  neuro-muscular 
aifections  that  can  properly  be  classed  under  the  general  head  of  fatigue 
neuroses  is  now  very  large,  and  is  being  constantly  added  to  by  the 
reports  of  single  cases  or  groups  of  cases  in  the  medical  journals.  This 
is,  of  course,  what  would  be  expected,  as  any  occupation  involving  pro- 
longed and  monotonous  exertion  may  sooner  or  later  give  rise  to  such 
diseases,  especially  if  this  exertion  is  of  such  a  character  as  to  involve 
innumerable  repetitions  of  the  same  acts. 

The  following  is  a  list  of  the  classes  of  persons  following  occupations 
which  have  caused  fatigue  disorders,  either  in  recorded  cases  or  in  the 
experience  of  the  writer  :  Scriveners,  telegraphers,  stenographers,  type- 
writers, pianists,  violinists,  drummers,  cornet-players,  seamstresses, 
operators  on  sewing  machines,  artists,  dancers,  turners,  shoemakers, 
shoefitters,  tailors,  blacksmiths,  carpenters,  watchmakers,  goldbeaters  or 
other  users  of  hammers,  weavers,  milkers,  money-counters,  compositors 
or  typesetters,  grinders,  cutlers,  stonecutters,  sawyers,  masons,  brick- 
makers,  bricklayers,  fruit-packers,  cigarette-makers,  letter-sorters,  dairy- 
maids, knitters,  makers  of  artificial  flowers,  actors,  professional  voice- 
users,  auctioneers,  car-drivers,  motormen,  and  preparers  of  photographic 
plates. 

General  Remarks  on  the  Nature  of  the  Fatigue  Neuroses. — 
It  may  serve  a  good  purpose  to  briefly  discuss  the  relations  of  fatigue 
to  the  production  of  any  or  all  of  the  fatigue  neuroses.  What  is 
the  explanation  of  their  development  ?  How  do  they  arise  ?  How  do 
they  progress  ?  In  general  terms,  they  are  the  result  of  interference 
with  that  rhythmic  nutrition  which  Sir  James  Paget  ^  has  declared  to  be 
one  of  the  great  laws  of  nature — a  law  the  violation  of  which  entails 
pain,  disease,  and,  it  may  be,  death.  It  is  not  work,  physical  or  mental, 
which  leads  to  these  dire  results,  but  overwork  in  the  strictest  sense  of 
the  word.  Work  within  normal  limits  leads  to  normal  fatigue,  which 
in  turn  calls  for  rest  in  order  that  recuperation  may  occur ;  overwork 
leads  to  abnormal  fatigue,  and  at  its  worst  destroys  even  the  inclination 
to  that  repose  which  helps  to  carry  out  this  great  law  of  rhythmic 
nutrition. 

The  diseases  which  are  at  first  functional,  peripheral,  and  neuro- 
muscular, and  simply  the  temporary  effects  of  interference  with  this  law 
of  rhytlimic  nutrition,  in  time  become  affections  of  the  spinal  and  still 
later  of  the  cerebral  centres. 

"  There  is  a  certain  limit,"  says  Lewis,  "  to  which  exercise  of  a  given 
group  of  muscles  may  be  carried  without  producing  fatigue  and  local 
congestion,  or  pcrliaps  even  inflammatory  results  :  this  varies  greatly  in 
different  individuals,  but  if  it  is  continually  and  uninterruptedly  over- 
stepped, and  insufficient  time  is  given  for  rest  and  recuperation,  the  cen- 

'  Poore,  George  Vivian  :  A  Teit-hook  nf  Electridly  in  Medicine  and  Surgery,  London, 
1876;  "An  Analysis  of  Seventy-five  Cases  of  'Writer's  Cramp'  and  Impaired  Writing 
Power,"  3fe(liro-Cliirurffical  2'ransfictions  London,  1878,  2d  series,  vol.  xliii.  p.  111. 

^  Paget,  Sir  James  :  The  Croonian  Lecture  "  On  the  Cause  of  the  Rhythmic  Motion 
of  the  Heart,"  Proceediwja  of  the  Royal  Society  of  London,  1857,  vol.  viii.  p.  473. 
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trcs  in  the  spinal  cord  whicli  regulate  the  action  of  the  various  muscles 
implicated  become  over-stimulated,  and  the  result  is  an  undue  amount  of 
nervous  energy  induced  by  the  peripheral  excitation,  or  there  is  a  dis- 
tortion of  the  central  impulses  in  passing  through  these  centres ;  a 
perturbation  of  the  co-ordinating  power  ensues,  and  inco-ordination  is 
the  result.  Under  rest  and  appropriate  treatment  these  symptoms  may 
pass  away,  but  if  the  ])art  is  continually  used  it  is  highly  probable  that 
nutritive  changes  will  be  produced  in  that  part  of  the  spinal  cord  from 
which  the  nerves  supplying  the  overtaxed  muscles  proceed."  The  weight 
of  recent  opinion  is  undoubtedly  in  favor  of  the  view  that  the  seat  of 
the  greatest  pathological  change  in  these  cases  is  in  the  central  nervous 
system ;  doubtless  in  some  of  them  it  is  in  the  gray  matter  of  the  brain 
cortex. 

The  researches  of  Hodge  ^  on  the  condition  of  the  nerve  cells  of 
animals  both  before  and  after  the  induction  of  excessive  fatigue  fur- 
nish the  closest  approach  to  a  scientific  explanation  of  the  pathological 
substratum  of  the  fatigue  neuroses.  The  spinal  ganglia  and  brain  cells 
of  various  animals,  as  the  honey-bee,  sparrow,  swallow,  dog,  cat,  and 
frog,  were  studied  microscopically  both  before  and  after  fatigue.  The 
spinal  ganglion  of  a  cat  which  had  been  submitted  to  prolonged  electri- 
cal excitation  was  compared  with  the  corresponding  ganglion  of  the 
opposite  side  which  had  not  been  subjected  to  this  exhaustive  procedure. 
Both  the  ganglia  and  the  brain  cells  of  bees  and  birds  were  studied  before 
and  after  long  flights.  The  examinations  were  made  with  scientific  pre- 
cautions. In  all  the  cases  studied  changes  were  found  in  the  nerve  cells 
examined.  Among  the  most  important  of  these  changes  were  marked 
decrease  in  the  size  of  the  nucleus,  changes  in  its  outline,  and  loss  of  its 
usual  open  reticulated  appearance.  The  protoplasm  of  the  cells  became 
shrunken,  with  marked  vacuolations.  The  cells  of  the  cerebrum  and 
cerebellum  shrank  considerably,  the  pericellular  lymph  spaces  enlarging. 
Experiments  such  as  these  alFord  a  reasonable  explanation  of  some  of 
the  changes  in  spinal  and  cerebral  centres  which  are  brought  about  as 
the  result  of  prolonged  and  excessive  work  in  special  occupations. 

One  of  the  effects  of  local  as  well  as  of  general  fatigue  is  the  pro- 
duction of  a  toxic  substance  which,  circulating  in  the  blood,  affects  the 
nerve  and  nerve  centres,  and  thus  indirectly  causes  the  series  of  phenom- 
ena presented  in  the  fatigue  neuroses.  Mosso  ^  found  that  the  blood  of 
a  fatigued  animal  when  injected  into  an  animal  at  rest  produced  in  it 
the  characteristic  symptoms  of  fiitigue.  Muscles,  nerves,  and  nerve  cen-^ 
tres — the  entire  neuro-muscular  apparatus — probably  suffer  not  only 
from  loss  of  substance  and  change  in  structure,  but  also  from  the  effects 
of  the  toxic  agents  circulating  in  the  blood.  These  "  fatigue  substances," 
as  they  are  sometimes  called,  may  therefore  also  play  an  important  role 
in  the  production  of  the  symptoms  which  are  present  in  the  occupation 
neuroses  now  under  consideration. 

Symptoms:  General  Symptomatology. — Owing  to  the  diversity 
of  occupations  which  give  rise  to  fatigue  neuroses  it  is  almost  impossible 

^  Hodge,  C.  F.  :  "A  Microscopical  Study  of  Changes  due  to  Functional  Activity  in 
Nerve  Cells,"  Journal  of  Morphology,  1892,  vol.  vii.  p.  95. 

''  Mosso,  A. :  "  Les  lois  de  la  fatigue  studiees  dans  les  muscles  de  I'homme,"  Travaux 
de  Lab.  de  Physiol,  de  V  Universite  de  Turin,  1889. 
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to  give  a  general  symptomatology  for  the  neural  and  neiiro-miiscular 
aiFections  under  consideration,  but  certain  symptoms  are  more  or  less  com- 
mon to  almost  all  forms  of  copodyscinesia.  Generally,  the  most  prominent 
is  probably  given  to  certain  motor  disturbances,  and  especiall}'  to  local 
spasm,  tremor,  and  paralysis  or  paresis.  Inco-ordination  is  undoubtedly 
present  in  many  cases,  and  perhaps  too  little  stress  is  laid  on  this  symp- 
tom by  most  writers  on  this  subject.  In  the  discussion  of  the  symptom- 
atology of  the  fatigue  disorders  the  term  cramp  is  usually  spoken  of  as 
synonymous  with  local  spasm.  The  cramp,  however,  of  which  the 
patients  so  frequently  complain  is  a  sensory  as  well  as  a  motor  disorder, 
a  combination  of  pain  or  parsesthesia  with  spasm  or  contracture.  Local 
spasm  when  present  usually  appears  first  in  the  muscles  or  muscular 
groups  which  are  most  directly  concerned  with  the  necessary  movements 
in  the  occupations  which  are  followed,  and  is  generally  most  marked  in 
them.  It  does  not,  however,  continue  to  be  restricted  to  these  muscles. 
If  in  the  fatigue  diseases  of  writers,  telegraphers,  or  stenographers  the 
spasm  first  and  chiefly  affects  the  muscles  of  the  fingers,  hands,  and  fore- 
arm, it  may  soon  extend  from  these  to  those  of  the  arm  and  shoulder, 
and  even,  in  an  irregular  manner,  to  the  musculature  of  the  entire  half 
of  the  body  on  the  aifected  side.  In  some  cases  associated  spasmodic 
movements  of  the  muscles  of  the  other  side  occur.  The  extensors  may 
be  affected  in  one  case,  in  another  the  flexors,  while  in  still  others  both 
the  extensors  and  the  flexors  may  be  involved.  In  most  of  the  affections 
the  upper  extremities,  and  especially  the  right  upper  extremity,  will  be 
the  seat  of  the  disorder,  but  the  lower  extremity  may  be  involved  in 
occupations  in  which  the  work  is  chiefly  done  by  the  foot  and  leg,  like 
turning,  walking,  and  operating  sewing  machines.  Loss  of  power  occurs 
in  a  considerable  percentage  of  cases ;  this  is  usually  partial,  the  patient 
being  paretic.  The  parts  aifected  are  easily  exhausted  by  a  compara- 
tively small  amount  of  exertion.  At  first  only  a  sense  of  weakness  may 
be  complained  of  after  the  limb  or  part  has  been  used  for  a  more  or  less 
considerable  period.  As  the  disorder  progresses  the  sense  of  weakness 
may  be  constant,  and  the  patient  may  be  unable  to  use  the  affected  parts 
for  more  than  a  few  minutes  or  in  some  cases  not  at  all.  Diminution 
of  power  is  commonly  associated  with  the  tendency  to  spasm  or  cramp, 
but  special  cases  may  be  purely  paretic,  and  in  rare  instances  may  be 
altogether  of  a  spasmodic  type. 

While  tremor  is  not  nearly  so  common  a  symptom  as  local  paresis  and 
local  spasm,  in  some  instances  it  is  a  marked  symjitom,  and  may  even  in 
rare  cases  be  the  most  important  manifestation.  Paresis  and  tremor  are 
a  more  frequent  combination  than  spasm  and  tremor,  but  spasm,  tremor, 
and  paresis  may  be  all  combined  in  the  same  case. 

Inco-ordination  may  1)e  apjxircnt  rather  than  real  ;  that  is,  the  ina- 
bility of  the  patient  to  harmoniously  perform  the  movements  necessary 
in  his  occupation  may  be  the  result  of  spasm  and  paresis,  or  of  tremors, 
spasm,  and  jmresis,  rather  than  of  a  true  ataxia.  A  genuine  ataxia  of 
movement  may,  however,  be  present. 

Pain  may  be  present,  or  the  patient  may  simj^ly  suffer  from  a  sense 
of  discomfort  associated  with  various  ]>ara;sthesias,  such  as  numbness, 
heaviness,  tingling,  or  burning. 

A  true  subacute  or  chronic  neuritis  is  not  rare,  the  patients  in  these 
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cases  suflPering  not  only  from  subjective  pain  and  discomfort,  but  also 
from  tenderness  of  the  nerve  trunks  and  endings.  In  some  occupa- 
tions— as  in  brickmaking,  for  instance — the  neuritis  present  is  due  in 
whole  or  in  part  to  exposure  and  to  actual  traumatisms  inflicted  upon 
the  nerves.  Even  a  mild  form  of  arthritis  is  (jccasionally  observed. 
Vasomotor  phenomena,  suchas  redness,  pallor,  swelling,  andcedema,  occur, 
particularly  in  those  cases  in  which  genuine  neuritis  accompanies  the 
other  conditions  resulting  from  over-use,  but  such  vasomotor  changes  are 
not  always  dependent  upon  neural  inflammation. 

Hypertrophy  on  the  one  hand  and  atrophy  on  the  other  have  been 
noted  in  different  forms  of  fatigue  neuroses,  and  special  trophic  changes 
may  be  observed,  as  ridging,  brittleness,  or  discolorations  of  the  nails. 

Attention  might  be  directed  here  to  a  sensory  symptom  which  Bern- 
hardt has  especially  studied — a  painful  condition  aifecting  the  region  of 
the  external  epicondyle  of  the  humerus  and  occasionally  the  head  of  the 
radius.  The  patients  complain  of  pain  beginning  in  this  location,  some- 
times extending  down  the  forearm  to  the  wrist,  or  even  to  the  fingers. 
The  pain  is  increased  by  various  motions,  such  as  closing  the  hand, 
extending  it,  grasping  tools,  or  even  holding  a  pen,  and  so  interferes  with 
various  occupations.  At  rest  it  is  slight  or  absent.  Of  30  cases  care- 
fully studied,  27  were  men  and  3  women,  and  with  one  exception  all  the 
patients  were  above  the  age  of  thirty.  Various  occupations  were  repre- 
sented, and  in  almost  all  cases  over-exertion,  especially  of  the  affected 
arm,  was  alleged  by  the  patients.  In  connection  with  the  history  of 
over-exertion  Bernhardt^  calls  attention  to  ^the  numerous  important 
muscles  attached  to  the  points  especially  involved,  the  excessive  use  of 
which  might  easily  cause  irritation  of  the  periosteum.  In  2  cases  the 
internal  epicondyle  was  sensitive. 

The  symptoms  of  general  neurasthenia  are  quite  common  in  patients 
who  suffer  from  the  local  phenomena  which  have  just  been  described. 
The  most  important  of  these  symptoms  are — general  mental  and  phys- 
ical feebleness,  diminution  in  the  powers  of  attention,  and  evidence 
of  irritable  weakness,  as  shown  by  undue  emotionality  and  excite- 
ment. 

Occasionally  the  stigmata  of  true  hysteria  are  present  in  those  suffer- 
ing from  the  fatigue  neuroses.  One  of  the  important  points  in  diag- 
nosis, as  will  later  be  considered,  is  to  distinguish  hysterical  manifesta- 
tions from  those  which  are  dependent  purely  and  simply  upon 
fatigue  ;  but  the  fatigue  neurosis  itself  may  bring  to  the  surface  grave 
hysterical  manifestations,  especially  in  those  who  are  neurotic.  Hysteria 
and  a  fatigue  neurosis  may,  in  other  words,  be  coincident  in  the  same 
case,  or  the  former  may  be  induced  by  the  latter. 

The  electrical  changes  present  even  in  advanced  cases  are,  as  a  rule, 
of  a  quantitative  rather  than  a  qualitative  character.  Diminished 
readiness  of  response  both  to  the  galvanic  and  faradic  currents  and 
increased  irritability  of  both  nerve  and  muscle  are  the  most  frequent 
electrical  phenomena. 

Some  details  of  the  symptomatology  of  a  few  of  the  separate  dis- 
orders produced   by  occupations,  as  writer's  cramp  and   telegrapher's 

^Bernhardt,  M.  :  "  Ueber  eine  bekannte  Form  der  beschiiftigungs  neuralgie," 
Neurologisches  Centralblatt,  Leipzig,  Jan.,  1896,  No.  1,  p.  13. 
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disease,  and  a  few  illustrations  of  some  unusual  forms  of  fatigue  neuroses, 
will  now  be  given. 

"Writer's  Spasm. — The  synonyms  of  the  fatigue  disorder  from  which 
clerks,  scriveners,  and  others  whose  occuj)ations  require  almost  con- 
stant writing  suffer,  are  numerous,  but  the  most  important  are  writer's 
paralysis,  dysgraphia,  graphospasm,  mogigraphia,  chorea  scriptorum, 
and  paralysis  notariorum.  Although  not  strictly  descriptive  of  all  the 
cases,  the  term  icriter's  cramp  has  been  chosen  as  the  one  best  known, 
and  also  the  one  which  is  explanatory  of  the  most  frequent  and  import- 
ant manifestations  of  the  disorder.  It  is  an  affection  showing  itself 
usually  by  local  cramp  or  spasm,  paresis,  pain,  and  parsesthesia,  and  is 
most  frequently  observed  among  authors,  clerks,  bookkeepers,  and  others 
who  live  by  the  use  of  the  pen. 

Writer's  cramp  in  different  cases  may  develop  in  somewhat  different 
fashions.  Occasionally  the  trouble  in  writing  appears  suddenly ;  more 
frequently  it  comes  on  somewhat  insidiously.  A  cramp  or  spasm, 
usually  slight  at  first,  affects  the  muscles  chiefly  employed  in  writing, 
and  the  winter  may  at  first  experience  only  a  slight  awkwardness. 

Poore  and  others  have  carefully  studied  the  action  of  the  muscles 
concerned  in  writing  and  the  order  and  degree  of  their  implication. 
The  muscles  of  the  hand  employed  in  writing  are  first  and  chiefly 
affected,  and  later  those  of  the  forearm  in  greater  or  less  degree.  As 
the  case  becomes  more  and  more  serious  the  number  of  the  muscles 
involved  increases,  and  sometimes  the  entire  arm  becomes  affected,  and 
even  other  parts  may  be  implicated. 

The  patient  varies  the  method  of  holding  his  pen  in  order  to  over- 
come his  difficulty.  The  affected  extremity  may  be  the  seat  of  tremor 
or  of  ataxic  and  choreic  movements,  and  some  loss  of  power  can  in  time 
usually  be  determined  in  the  muscles  affected.  When  real  paralysis  is 
manifestly  present  either  grave  hysteria  or  some  organic  cause  should  be 
looked  for  ;  nevertheless,  the  limb  in  serious  cases  of  true  writer's  cramp 
may  be  profoundly  disabled.  Some  pain  in  the  parts  affected  is  experi- 
enced in  nearly  all  cases,  or,  if  not  pain,  some  feeling  of  discomfort  in 
the  hand  and  arm.  The  patient  may  complain  of  intolerable  aching. 
A  severe  neuralgic  pain  may  be  fixed  in  the  tliumb  and  fingers  or  in  the 
wrist  and  forearm.  The  fingers  and  hands  may  become  flushed,  with 
sensations  of  throbbing.  Muscular  atrophy  has  been  reported  by  some 
careful  observers,  but  it  is  certainly  rare. 

Evidences  of  a  slight  or  more  severe  neuritis,  such  as  hyperpesthesia 
along  nerve  trunks,  glossy  skin,  nail  changes,  or  alterations  in  the  hair, 
may  be  present ;  but  although  neuritis  may  of  course  be  associated,  it  is 
doubtful  whether  this  should  be  regarded  as  an  essential  element  of  a 
fatigue  neurosis. 

AVriter's  cramp  is  not  of  so  frequent  occurrence  as  formerly,  because 
of  the  very  general  substitution  of  dictation  for  writing,  especially  by 
authors  and  by  professional  and  business  men.  If  the  case  is  one  of 
true  writer's  cramp,  the  disorder  is  one  essentially  due  to  over-use  and 
fatigue.  Its  causes  are  both  predisposing  and  exciting,  tlic  former  play- 
ing a  part  almost  as  im])ortant  as  the  latter.  ]\Iany  persons  in  good 
health  go  on  for  years  writing  many  hours  in  the  day  without  the  pro- 
duction of  any  spasmodic,  tremulous,  or  paralytic  affection  ;  others  of 
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different  temperaments  and  of  less  perfect  general  health  will  develop 
the  disorder  in  a  very  short  time.  General  neurasthenia  lays  the  founda- 
tion for  local  neurasthenia  and  a  permanent  impairment  of  nutrition  of 
the  parts  aifected.  The  manner  of  usiiig  the  pen  and  the  kind  of  pen 
have  something  to  do  with  the  production  of  the  fatigue  disorder.  A 
good  stub  pen  is  assumed  to  be  less  likely  to  cause  trouble  than  the 
ordinary  pen,  and  the  affection  is  less  frequent  in  those  who  write  with 
free  arm  movements. 

Telegrapher's  Disease. — Next  in  importance  to  writer's  cramp  is 
a  similar  disease  which  afflicts  telegraphers.  This  was  first  scientifically 
studied  by  Onimas^  in  1875,  but  many  writers  since  have  given  it  their 
attention.  Our  limits  will  not  permit  us  to  go  into  a  study  of  the  tele- 
grapher's work  nor  to  analyze  the  fine  and  rapid  adjustments  necessary 
in  telegraphing.  The  reader  is  referred  to  articles  on  the  subject  written 
by  Robinson,^  Fulton,^  Lewis,  and  Lloyd.* 

The  symptoms  of  this  affection  are  so  largely  spasmodic  that  it  pro- 
bably deserves  the  restrictive  name  of  an  occupation  spasm.  The  ope- 
rator finds  that  he  makes,  or  tends  to  make,  errors  in  the  number  of  dots 
and  dashes  which  correspond  to  given  letters ;  not  infrequently  his 
first  difficulty  will  be  with  one  special  series.  The  cramp  or  spasm  is 
generally  of  the  extensor  variety,  causing  the  fingers  to  be  jerked  away 
from  the  instrument,  or  even  the  whole  hand  may  be  spasmodically 
retracted.  Pain  in  the  affected  parts  may  or  may  not  be  present ; 
usually  but  little  pain  is  complained  of  unless  the  operator  persists  in 
spite  of  the  fatigue  and  difficulty  in  his  work.  Sometimes  neuralgic 
pains  develop  here  and  there  in  the  arm,  with  at  times  numbness  and 
tingling,  but  true  auEesthesia  is  not  present.  The  fingers  and  hands 
may  be  the  seat  of  a  paresis  or  pseudo-paresis,  but  this  is  usually  not 
marked.  Atrophy  and  electrical  changes  are  not  present.  If  the 
operator  persists  in  spite  of  this  trouble,  the  difficulty  becomes  greater 
and  greater,  until  mistakes  may  be  so  serious  as  to  prevent  a  continuance 
of  work.  Efforts,  at  first  successful,  are  made  to  substitute  the  other 
hand,  but  in  most  cases  after  a  time  this  also  gives  way.  The  operator 
may  resort  to  various  expedients  and  new  methods  in  order  to  lessen  or 
overcome  his  difficulty. 

Compositor's  Spasm. — A  few  cases  of  spasmodic  fatigue  neuroses 
have  been  reported  as  occurring  among  typesettei's.  One  case  of  this 
kind  came  to  my  service  at  the  Philadelphia  Polyclinic  in  1894,  and  has 
been  recorded  by  my  chief  of  clinic,  J.  W.  McConnell.^  The  most 
important  facts  from  the  report  of  this  case  will  be  cited,  as  it  is  rather 
an  unusual  type  of  what  appears  to  have  been  a  nervous  affection  due 
to  occupation. 

^  Onimns,  M.  :  "Le  mal  t^legraphique  on  crampe  t^ldgraphique,"  Comptes  rendus  des 
Seances  et  Memoires  de  la  Biologie,  Paris,  1880,  p.  92. 

^  Kobinson,  Edmund :  "  Cases  of  Telegraphist's  Cramp,"  Brit.  Med.  Journ.,  Xov. 
4,  1882,  vol.  ii.  p.  880. 

*  Fulton,  Thomas  Wemyss  :  "  Telegraphist's  Cramp,"  Edin.  Qin.  and  Path.  Journ., 
Feb.  2,  1884,  vol.  i..  No.  17,  p.  369. 

*  Lloyd,  James  Hendrie :  "  The  Diseases  of  Occupations,"  Twentieth  Century 
Practice,  ed.  by  Thos.  L.  Stedman,  New  York,  1895,  vol.  iii.  p.  311. 

^  McConnell,  J.  W. :  "Case  of  Pronator  Spasm  in  a  Compositor,"  Philadelphia 
Polyclinic,  Apr.  28,  1894,  vol.  iii.,  No.  17,  p.  161. 
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The  patient  was  a  man  twenty-nine  years  old,  a  compositor,  with  a 
good  family  history.  He  admitted  the  use  of  alcohol  and  tobacco  in 
moderation,  and  he  had  had  venereal  disease  some  years  previous  to 
coming  under  observation.  He  believed  that  the  trouble  with  his  arm 
began  six  or  eight  years  previously,  although  Avhen  he  was  learning  his 
trade  he  noticed  that  lie  held  his  composing-stick  in  a  manner  some- 
what different  from  others.  Instead  of  allowing  his  hand  to  remain 
quiet,  he  kept  it  moving  toward  him,  as  though  to  facilitate  dropping  in 
type. 

In  1885,  before  the  present  trouble  became  marked,  he  would,  after 
a  day's  work,  become  conscious  of  some  pain  in  and  around  the  left 
shoulder-joint,  but,  as  other  compositors  suffered  the  same  discomfort, 
nothing  was  thought  of  this.  In  1887  he  noticed  for  the  first  time  that 
while  he  was  working  his  left  hand,  in  which  he  held  the  composing- 
stick,  would,  as  he  describes  it,  "  turn  over,"  and  many  times  spill  a 
stickful  of  nearly  completed  work.  No  such  motion  took  place  when 
the  arm  was  at  rest.  For  some  time  previous  to  this  the  stick  slipped 
in  his  hand,  as  though  he  had  not  sufficient  grasping  power.  The  pecu- 
liar turning  motion  became  so  persistent  that  the  patient  was  forced  to 
give  up  Avorking  at  his  trade  and  accept  employment  for  nine  months  on 
a  strawberry  ranch,  during  which  time  the  arm  improved.  Picking 
berries  did  not  cause  any  increase  in  the  spasm ;  on  the  contrary,  while 
thus  employed  he  was  free  from  any  physical  disability.  When  he 
returned  to  his  trade  the  arm  condition  again  became  annoying,  but  he 
found  that  by  supporting  the  hand  on  the  type-case  the  trouble  was  less- 
ened in  degree  and  at  times  was  absent. 

He  worked  at  his  trade  for  two  years,  during  which  period  he  was 
treated  generally  and  locally,  but  in  1890  he  was  again  forced  to  quit  his 
trade.  At  that  time  he  was  "  very  nervous,  often  so  much  so  that  he 
was  unable  to  see  hiscopy  ;"  he  suffered  Avith  insomnia  and  vague  pains. 
The  left  hand  was  very  sore  from  resting  on  the  case,  and  the  palm 
at  the  hypothenar  eminence  Avas  thinner  than  in  the  right.  When  he 
attempted  to  use  the  fingers  of  the  left  hand  for  fine  movements  the 
muscles  of  this  hand  and  forearm  became  cramped  and  painful.  Since 
1890  the  patient  has  had  other  employment. 

His  condition  on  coming  to  the  Polyclinic  was  as  folloAvs  :  He  is 
a  Avell-developed  man  Avho  is  naturally  left-handed.  He  suffers  no  pain, 
but  Avhen  he  attempts  to  use  his  left  hand  for  such  purposes  as  his  trade 
requires  the  ulnar  group  of  muscles  swells  and  becomes  quite  hard,  the 
hand  is  pronated  and  flexed  on  the  Avrist,  and  he  is  unable  to  keep  it  in 
a  supine  position  except  by  forcing  it  into  this  position  Avith  his  right 
hand.  Attempts  to  bring  the  hand  back  to  the  supine  position  Avitliout 
aid  cause  contraction  of  the  muscles  of  the  upper  arm  and  some  of  the 
trunkal  muscles.  The  muscles  involved  in  the  spasm  are  hypertro- 
phied  and  easily  stimulated  to  contraction.  Testing  with  the  galvanic 
current  shoAvs  no  serial  change  in  the  contractions,  but  the  response  is 
so  prompt  and  strong  as  to  be  almost  myotonic  or  tetanic.  Muscular 
power  in  Ijotli  arms  seems  al)oiit  equal.  The  measurements  of  the 
left  arm  exceed  tliose  of  the  riglit    by  lialf  an    incli    at  CA'ery  point. 

Brick-sorter's  Spasm. — Kecently  another  somewhat  uncommon  case 
of  occupation  disease  appeared  at  my  Polyfclinic  service,  and  has  also  been 
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recorded  by  McConnelL'  The  patient,  a  man  fifty-two  years  old,  liad  been 
employed  for  twenty-one  years  as  a  brick-sorter.  He  had  never  been  a 
user  of  tobacco  or  alcohol,  and  his  family  and  personal  history  were  excel- 
lent. In  1894,  after  an  idleness  of  some  weeks,  he  resumed  his  occupa- 
tion, and  his  first  day's  work  caused  great  discomfort  in  the  interosseous 
tissues  of  the  right  hand,  which  discomfort  later  became  pain,  and 
involved  the  whole  hand,  wrist,  and  forearm  of  that  side  as  well  as  the 
left  hand  and  arm.  Labor  increased  the  pain,  and  enforced  rest  for  five 
months  was  the  result.  Under  like  circumstances  he  suffered  from 
apparently  the  same  condition  in  1895,  the  trouble  persisting  for  a  few 
weeks.  In  July,  1896,  a  third  very  mild  attack  followed  a  spell  of 
cholera  morbus,  involved  both  hands  alike,  and  disappeared  in  two  weeks' 
time.  In  December,  1896,  two  weeks  of  idleness  were  followed  by  the 
new  employment  of  brick-setting.  A  few  hours  of  this  work  sufficed  to 
cause  pain  and  disablement  of  the  right  hand.  The  right  wrist,  forearm, 
and  arm,  and  the  left  hand  and  wrist  were  soon  involved.  A  sensation 
as  of  a  tight  baud  about  the  right  biceps  developed  and  persisted  until 
the  next  day.  The  muscles  about  the  right  shoulder  were  somewhat 
paretic,  and  the  whole  arm  felt  as  if  bruised.  Some  swelling  was  noticed 
at  first,  but  soon  disappeared. 

There  is  no  pain  on  manipulating  the  hands,  fingers,  or  arms ;  no 
swelling,  no  paralysis  nor  paresis,  no  changes  in  sensibility  to  pain, 
touch,  temperature,  or  position,  and  no  ataxia  are  present.  Reflexes 
are  normal  and  the  electrical  reactions  are  unchanged.  Attempts  to 
perform  such  movements  as  are  made  in  his  occupation  cause  pain  and 
muscular  spasm  in  the  hands,  wrists,  and  forearms,  so  that  he  quickly 
releases  the  object  with  which  he  is  experimenting. 

The  case  is  an  uncommon  one,  rare  in  that  both  arms  were  affected 
simultaneously  and  in  the  number  of  attacks  with  recovery. 

A  Fatigue  Neurosis  of  the  Ocular  Muscles  in  an  Actor. — The 
following  case,  apparently  of  a  fatigue  disorder  due  to  prolonged  over-use 
of  certain  ocular  muscles  was  seen  by  me  in  consultation.  The  man  was 
a  singer  and  actor  in  a  popular  troupe.  In  order  better  to  counterfeit 
the  character  which  it  was  his  duty  to  represent  on  the  boards,  he  was  in 
the  habit,  nightly,  for  many  minutes  at  a  time,  of  frightfully  contorting 
his  face  and  eyes,  accomplishing  a  strikingly  effective  but  grotesque 
artistic  feat.  Both  eyes  were  made  to  strongly  converge,  the  forehead  at 
the  same  time  was  corrugated,  and  the  muscles  of  the  cheek  were  drawn 
into  special  positions.  One  day  he  suddenly  saw  double.  His  double 
vision  persisted  and  became  more  annoying,  and  it  was  soon  discovered 
that  he  had  paresis  of  the  external  straight  muscle  of  one  eye,  with  some 
accompanying  pain.  That  the  affection  was  really  due  to  exhaustion  of 
nerve  centres  appeared  to  be  demonstrated  by  the  fact  that  he  could,  by 
great  effort,  for  a  moment  or  two  cause  the  affected  eye  to  rotate  outward 
beyond  the  median  line,  which  ordinarily  he  could  not  do. 

Weaver's  Spasm. — A  handloom  weaver,  forty-eight  years  of  age, 
came  to  me  complaining  that  for  two  years  his  left  arm  and  hand  seemed 
to  be  getting  weaker  and  weaker,  and  for  two  months  before  coming  under 
observation  he  had  not  been  able  to  work  because  of  "  cramping  "  of  his 

^  McConnell,  J.  W. :  "  An  Uncommon  Case  of  Occupation  Neurosis,"  Philadelphia 
Polyclinic,  Mar.  20,  1897,  p.  126. 
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hand  and  fingers.  These  were  almost  constantly  in  a  state  of  tremulous 
or  spasmodic  motion.  The  movements  somewhat  resembled  those  used 
in  performing  on  a  piano.  Against  his  will  the  fingers  of  the  left  hand 
would  flex,  and  he  could  not  extend  them  except  by  forcing  them  with 
the  other  hand  or  by  a  persistent  and  painful  effort.  He  suffered  con- 
siderable pain,  cliiefly  in  the  wrist.  In  his  regular  occupation  of  weav- 
ing he  threw  the  shuttle  many  thousand  times  a  day,  and  he  believed 
that  his  work  had  something  to  do  with  bringing  on  the  spasm,  although 
he  had  never  heard  of  any  other  handloom  weaver  being  similarly 
affected.     He  denied  venereal  taint. 

Fatigue  Neuroses  of  the  Larynx. — A  few  authors,  as  Frankel,^ 
"NYyllie '  and  Lloyd,^  have  given  some  attention  to  the  discussion  of  certain 
disorders  of  the  larynx  which  are  comparable  to  writer's  disease  and  other 
similar  neural  affections  of  those  engaged  in  the  trades,  arts,  and  pro- 
fessions. They  are  due  to  over-use  of  the  voice,  and  are  often  associated 
with  a  general  neurasthenic  state.  In  their  most  typical  forms  they  are 
seen  in  opera-singers,  clergymen,  public  lecturers,  professors,  and  others 
who  for  prolonged  periods  make  use  of  their  voices.  The  fatigue  neur- 
oses of  the  larynx  are  particularly  likely  to  develop  when  the  individ- 
uals are  subject  to  unusual  emotional  strain  or  when  work  is  carried  on 
under  circumstances  of  difficulty  or  embarrassment.  Central  changes 
are  probably  not  so  frequent  in  the  fatigue  neuroses  of  professional  voice- 
users  as  in  most  of  the  other  nervous  diseases  of  occupation.  The  clerk, 
stenographer,  typewriter,  telegrapher,  and  pianist  continue  the  strain 
upon  the  energizing  and  co-ordinating  mechanism  for  a  longer  given 
period  than  do  those  who  are  compelled  to  make  use  of  their  voices  in 
a  professional  way.  Some  increase  in  the  laryngeal  neuroses  is  to  be 
noted  as  a  result  of  the  now  almost  universal  practice  of  dictation  in  the 
preparation  of  material  for  public  use  by  lecturers,  clergymen,  political 
speakers,  and  others.  The  symptoms  in  the  laryngeal  neuroses  vary 
according  to  the  particular  variety  of  the  disorder  ;  they  may  be  spas- 
modic, paretic,  or  paralytic.  The  nervous  symptoms  are  usually  asso- 
ciated with  the  evidences  of  chronic  inflammation  of  the  larynx  or 
pharynx.  The  laryngeal  fatigue  neuroses  are  to  be  distinguished  from 
various  forms  of  organic  disease  of  the  vocal  apparatus,  such  as  inflam- 
mation, tumors,  and  palsies  due  to  organic  lesions,  peripheral  or  central. 
A  distinction  must  also  be  made  between  the  pure  fatigue  disorders  and 
hysterical  affections  of  the  voice  ;  the  two  are,  indeed,  often  associated. 
Hysterical  aplionia  is  not  infrequent  in  public    speakers  and  singers. 

Miscellaneous  Forms  of  Nervous  Disease  due  to  Occupation. — 
It  is  not  necessary  to  consider  in  detail  all  the  so-called  varieties  of 
fatigue  neuroses  recorded  in  journals,  textbooks  and  treatises.  While 
a  particular  affection  may  give  special  features,  some  of  the  symptoms 
or  syndromes  considered  under  general  symptomatology  and  in  connec- 
tion with  the  disorders  just  described  will  be  present  in  all  of  the  cases. 
A  few  words  should,  however,  be  said  about  some  of  the  more  important 

'  Friinkel,  B.  :  "Ueber  die  Bescliilftigungschwache  der  Stimme  Mogiplionie,"  Dcut. 
med.  Wnclien,^ch.,  Feb.  17,  1887,  No.  7,  p.  121. 

'Wvllie,  John:  The  Disordens  of  Speech,  Edinburgh  [reprinted  from  Edin.  Med. 
Journ.,  C)ct.  1891-May,  1894.] 

^  Lloyd,  James  Ilendrie :  Loc.  cit. 
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of  the  forms  of  fatigue  neuroses  not  treated  of  in  the  preceding 
pages. 

Performers  on  musical  instruments,  and  especially  pianists  and  vio- 
linists, as  victims  of  these  affections  probably  come  next  in  order  of 
frequency  to  writers  and  telegraphers.  The  disorder  in  these  cases  is 
iisually  of  the  spasmodic  variety.  Violinists  may  be  affected  either  in 
the  hand  which  manipulates  the  strings  of  the  instrument  or  in  the  one 
which  holds  the  bow,  but  most  often  in  the  former.  Recently  I  have 
seen  a  violinist  whose  chief  complaint  was  of  pain  in  the  wrist  and  great 
weakness  in  the  hand  and  forearm. 

Engravers  are  sometimes  attacked  with  a  spastic  affection  of  the 
fingers,  especially  of  the  little  fingers,  and  they  occasionally  suffer  from 
anaesthesias  and  parsesthesias  of  the  hands. 

Blacksmiths,  goldbeaters,  and  others  who  constantly  make  use  of  the 
hammer  suffer  from  what  is  sometimes  designated  as  hammer  palsy  and 
smith's  cramp.  The  affection  in  some  instances  is  so  severe  as  to  cause 
the  hammer  to  be  jerked  from  the  hand,  or  a  form  of  paresis  or  parses- 
thesia  occurs  which  is  more  or  less  constant,  efforts  at  using  the  hammer 
inducing  the  spasmodic  manifestations.  Tailors  and  seamstresses  some- 
times suffer  seriously  from  attacks  of  cramp  or  spasm  in  the  fingers  and 
forearm.  Flexion  of  the  fingers  may  be  suddenly  induced.  The  patients 
may  have  a  constant  feeling  of  weariness  and  aching  in  the  hands  and 
arms.  I  have  seen  several  cases  of  fatigue  neurosis  in  artists,  who  have 
been  compelled  to  discontinue  using  the  brush.  Cases  of  fatigue  disease, 
almost  identical  in  the  main  features  of  their  symptomatology  with 
writer's  and  telegrapher's  disease,  have  been  recorded  as  occurring  among 
dentists  from  using  the  mallet  or  drill,  among  shoemakers  in  connection 
with  their  use  of  the  hammer  and  awl,  among  ballet-dancers  in  the 
lower  extremities,  and  among  all  the  others  enumerated  when  speaking 
•of  the  occupations  most  frequently  causing  fatigue  neurosis.  Interesting 
papers  have  been  written  on  the  affections  of  the  nervous  system  and 
muscular  apparatus  which  occur  among  the  Sheffield  grinders  and 
•cutlers. 

Burr  ^  refers  to  a  case  which  he  saw  in  Morris  J.  Lewis's  clinic,  of  a 
■car-driver  whose  work  required  that  he  should  press  the  brake-handle 
with  the  palm  of  the  right  hand  continuously.  Some  months  previ- 
ously he  noticed  slight  trouble  in  grasping  the  brake  with  the  fingers, 
e5ctension  of  the  arm  occurring  with  every  attempt.  Finally,  the  spasm 
and  pain  became  so  great  that  he  was  unfit  for  work.  There  was  also 
occasionally  clonic  flexor  spasm. 

The  most  that  can  be  affirmed  with  regard  to  the  sewing  machine 
is  that  its  excessive  use  by  women  who  are  in  poor  health  and  illy 
fed  may  give  rise  to  myalgia  affecting  the  loins  and  limbs,  and  also  to 
some  general  nervous  symptoms.  Women  become  accustomed  to  tlie 
use  of  the  machine,  as  both  men  and  women  do  to  other  forms  of  work 
involving  a  certain  amount  of  nervous  and  muscular  effort.  Occasion- 
ally cramps  occur  in  the  legs.  In  some  women  of  very  delicate  nervous 
organization  the  jar  of  the  machine  and  its  noises  may  have  an  influence 
in  producing  temporary  nervous  disturbances.     A  case  has  been  reported 

^  Burr,  C.  W. :  "  Local  Spasms,  Occupation  Spasms,"  A  Text-hook  on  Nenvus  Dis- 
.eases  by  America7i  Authors,  ed.  by  F.  X.  Dercum,  Philadelphia,  1895,  p.  270. 
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of  a  drunkard's  daughter  who  suffered  from  sciatica  followed  by  amyo- 
trophic paralysis  in  the  popliteal  region  after  excessive  use  of  the  sewing 
machine  (Charcot  ^). 

Cases  have  been  recorded  of  players  on  the  cornet  and  other  wind 
instruments  who  have  gradually  become  unable  to  sound  the  proper 
notes. 

Miner's  nystagmus  is  thought  to  be  due  to  the  irregular  action  of  the 
ocular  muscles  as  the  eyes  follow  the  flickering  light  of  candles  and 
lamps.  In  a  curious  case  reported  by  J.  A.  Smith  ^  the  miner's  sight 
completely  left  him  when  at  w^ork,  but  returned  when  he  ceased  work- 
ing. When  he  assumed  his  working  position  (on  the  left  side  with  the 
leg  doubled  under  him),  even  in  broad  daylight,  there  was  noticeable 
a  slight  oscillation  of  the  eyes  (Riggs^). 

Diagnosis. — The  diagnosis  of  writer's  cramp,  telegrapher's  cramp, 
and  of  the  various  local  fatigue  disorders  must  be  made  on  the  same 
general  lines.  Although  a  knowledge  of  an  occupation  and  of  the 
method  of  pursuing  it  which  might  lead  to  any  of  these  disorders 
would  be  of  importance,  still,  it  is  necessary  to  guard  against  error 
in  making  diagnoses  founded  upon  apparent  etiology.  I  have  known 
cases  of  paralysis  agitans,  disseminated  sclerosis,  muscular  atrophy, 
syringomyelia,  monoplegia  of  organic  origin,  gouty  parsesthesias,  alco- 
holic or  other  toxic  tremors,  and  hysterical  paralyses  to  be  attributed 
to  special  occupations,  such  occupations  at  the  most  having  acted  only 
as  exciting  or  precipitating  causes.  A  case  diagnosticated  as  engraver's 
neurosis,  for  instance,  and  treated  as  such  for  some  time,  proved  to  be 
paralysis  agitans,  although  the  patient  was  a  comparatively  young  man. 
It  "will  only  be  necessary  to  sound  this  note  of  warning  with  reference 
to  patients  suifering  from  organic  disease  who  present  symptoms  simu- 
lating any  of  the  manifestations  of  the  fatigue  neuroses.  Hysteria  i& 
to  be  diagnosticated  by  some  of  its  classical  stigmata.  Localized  neur- 
itis from  traumatism  or  other  cause  must  be  carefully  differentiated. 
One  of  the  most  important  diagnostic  points  is  one  that  is  almost  self- 
evident — namely,  that  the  spasm,  inco-ordination,  or  other  disorder 
affects  only  or  chiefly  those  muscles  or  groups  of  muscles  Avhich  are 
concerned  in  the  production  of  the  movements  peculiar  to  the  occupa- 
tion. The  symptoms  cease  or  arc  in  abeyance  when  the  parts  are  at 
rest. 

Prognosis. — Mild  cases  of  recent  origin  under  favorable  conditions, 
may  rapidly  recover.  If  in  the  initial  period  of  the  affection,  when  the 
symptoms  first  become  threatening,  the  patients  are  willing  to  give  up 
their  work  and  resort  to  proper  methods  of  treatment,  much  can  be 
accomplished.  If  the  spasmodic  symptoms  have  existed  for  a  consid- 
erable time  and  are  severe  in  type,  the  prognosis  must  be  guarded, 
it  then  being  more  than  probable  that  changes  in  the  central  nervous 
system  have  occurred,  and  that  these  are  of  a  degenerative  character. 

'Charcot,  .J.  M. :  "Un  c;is  de  sciatique  avec  paralysie  amyotrophique  dans  le 
domaine  du  poplit^,  determin^e  par  I'usage  exaggerc^  de  la  machine  a  coudre,"  Le  Progr^s 
medical,  Apr.  4,  1891,  tome  xiii.,  2d  series,  p.  273. 

^  Smith,  J.  A. :  "  Miner's  Nystagmus,"  Brit.  Med.  Joum.,  Aug.  29, 1891,  vol.  i.,  p.  476. 

^  Riggs,  C.  Eugene  :  "  Nervous  Disorders  and  Paralyses  from  Excessive  Use  of  the- 
Parts  A  fleeted — Vertigr),  Tremor,  and  Lead-poisoning," /S'l/stem  o/"  Pradicai  Therapeutics,. 
ed.  by  II.  A.  Hare,  Philadelphia,  1892,  vol.  iii.  p.  419. 
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Even  these  cases  are  much  improved  by  change  of  occupation  and 
long-continued  rest,  but  the  disorder  returns  if  the  patients  resume  their 
former  occupations.  If  the  riglit  hand  is  first  attacked,  as  is  often  the 
case,  and  if  the  left  hand  is  substituted,  in  most  cases  eventually  both 
extremities  will  be  implicated. 

Treatment. — In  all  forms  of  fatigue  neurosis  prophylaxis  is  of  the 
utmost  importance.  Those  engaged  in  occupations  predisposing  to  such 
disorders  should  live  regular  and  systematic  lives,  should  avoid  dissipa- 
tion, and  should  maintain  their  general  health  at  as  high  a  level  as  pos- 
sible. Much  can  be  done  in  the  way  of  prevention  by  studying  the 
methods  least  likely  to  give  rise  to  unusual  fatigue.  The  best  methods 
of  sitting,  holding  the  pen,  of  forming  letters,  of  using  instruments,  etc. 
should  be  those  involving  the  least  strain  and  awkwardness — methods 
which  will  allow  the  freest  movement  of  the  parts  in  use.  The  pencil 
or  penholder  in  the  case  of  writer's  and  stenographer's  cramp  may  be 
held  at  different  times  in  different  ways,  and  thus  avoid  the  extreme 
over-use  of  certain  muscles. 

With  reference  to  the  effect  of  writing  on  health  and  on  the  develop- 
ment of  such  affections  as  writer's  cramp,  much  discussion  has  taken 
place  as  to  the  best  methods  of  holding  the  paper  and  of  forming  letters. 
Neither  the  large  angular  writing  so  much  affected  by  some  of  the  fash- 
ionable schools,  nor  the  old-fashioned  inclined  Spencerian  and  other 
methods  of  writing,  are  to  be  commended  in  these  respects.  In  a  newer 
and  preferable  system  the  up-and-down  strokes  are  straight  or  vertical, 
and  the  writer  naturally  takes  the  least  constrained  and  least  harmful 
position. 

Various  appliances  to  assist  the  crippled  scrivener  have  from  time 
to  time  been  invented,  as  Von  Nussbaum's  bracelet  and  the  apparatus 
of  Matthieu,  of  Charriere,  and  of  Velpeau,  Nearly  all  are  constructed 
with  one  or  two  objects  in  view — either  to  give  a  larger  surface  for  the 
hand  and  fingers  to  grasp,  so  that  arm  instead  of  finger  movements 
may  be  used,  or  to  bring  muscles  other  than  those  affected  into 
play ;  or  both  of  these  objects  may  be  aimed  at  in  the  appliance.  The 
penholder  is  sometimes  passed  through  a  wooden  ball,  an  oblong  piece 
of  weighted  cork,  or  even  through  a  small  potato,  in  order  to  give 
a  larger  grasping  surface.  Different  forms  of  telegrapher's  keys  have 
been  invented  to  decrease  the  monotony  and  fatigue  of  manipulation. 

In  laryngeal  fatigue  neuroses  rest  of  the  organs  affected  should 
always  be  insisted  upon,  and  this  for  as  long  a  time  as  possible.  When 
accompanying  inflammatory  and  catarrhal  conditions  are  present,  mild 
astringent  gargles,  like  those  of  rhus  and  of  solution  of  potassium 
bromide,  will  be  found  useful.  In  some  cases  massage  of  the  throat 
and  the  application  of  a  mild  faradic  current  seem  to  have  more  than 
a  merely  psychical  effect.  Vocal  gymnastics  may  be  carefully  used  after 
a  period  of  rest,  and  these  may  be  combined  with  mild  galvanic  treat- 
ment, on  the  same  principle  that  rhythmical  exercise  and  galvanism  are 
used  in  the  treatment  of  neural  disorders  occurring  in  the  limbs.  Tonics 
and  nutrients  are  of  use  in  neurasthenic  patients.  If  hysteria  is  present, 
and  even  when  it  is  not  clearly  made  out,  advantage  should  be  taken  of 
suggestion. 

Among  the  most  important  therapeutic  measures  for  any  or  all  of 
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the  forms  of  fatigue  neurosis  are  rest,  general  and  local  electricity — 
faradic,  galvanic,  and  static — massage,  Swedish  movements,  gymnas- 
tics, and  special  forms  of  internal,  hypodermic,  and  local  medication. 
Surgical  jDroeedures,  such  as  myotomy,  tenotomy,  and  nerve-stretching, 
also  have  been  resorted  to,  but  with  little  success. 

J.  Wolff'  of  Frankfort-on-the-Main  originated  a  method  of  system- 
atic gymnastics  and  massage  which  appears  to  have  been  very  success- 
ful, especially  in  the  treatment  of  writer's  cramp.  Wolff  was  a  teacher 
of  penmanship,  and  his  method  is  a  combination  of  active  and  passive 
movements  of  the  muscles  of  the  arm  and  forearm  with  massage  and 
percussion.  He  practises  massage  daily  for  about  twenty  minutes, 
beginning  at  the  periphery,  and  combined  with  this  percussion  of  the 
muscles  and  peculiar  lessons  in  pen-prehension  and  writing.  As  stated 
by  himself,  he  employed  "  massage  and  gymnastic  exercises,  both  of 
which,  in  addition  to  the  material  and  mechanical  influence  which  they 
exercise  on  the  various  nerves  and  muscles,  have  the  far  more  important 
and  essential  object  of  acting  on  the  psychically  affected  centres — that 
is,  upon  the  morbidly  affected  will  of  the  patient — and  thereby  moder- 
ate the  action,  or  rather,  by  drawing  the  attention  from  the  affected 
point,  influence  some  new  action  of  the  mind." 

Electricity  frequently  proves  of  value  in  the  treatment  of  the  fatigue 
neuroses,  and  galvanism  should  be  thoroughly  tried  in  conjunction  with 
internal  medication.  Weak  currents  and  long  seances  are  the  best. 
Temporary  relief  of  the  spasm  is  almost  invariably  produced  by  the  use 
of  galvanism.  Faradization  may  be  used,  but  it  is  usually  eontraindi- 
cated,  especially  in  the  spasmodic  forms  of  the  disease,  M'hen  it  may 
be  harmful  by  over-stimulating.  According  to  Riggs,^  the  tonic  effects 
of  general  franklinization  in  debilitated  and  neurasthenic  patients  are 
decided.  The  actual  cautery  applied  superficially  over  the  affected  mus- 
cles or  over  the  spinal  centres  acts  sometimes  with  surprising  promptness 
in  the  relief  of  the  pain  and  spasm. 

The  hypodermic  use  of  atropine  is  not  usually  attended  with  much 
success,  although  sometimes  it  acts  beneficially.  Wlien  fatigue  is  marked 
the  hypodermic  use  of  strychnine  salts  may  accomplish  something. 
According  to  Lloyd,  bromides  and  all  sedative  medicines  are  absolutely 
contraindicated  for  writer's  cramp.  As  in  most  if  not  all  eases  evi- 
dences of  under-action  of  the  circulation  and  a  depressed  nervous  con- 
dition are  present,  the  general  health  of  the  patient  should  be  built  up. 
Phosphorus,  quinine,  iron,  cod-liver  oil,  and  similar  articles  may  be 
employed. 

*  Wolff,  J :  "  Treatment  of  Writer's  Cramp  and  Allied  Muscular  Affections  by  Massage 
and  Gymnastics,"  N.  Y.  Med.  Record,  Feb.  23,  1884,  pp.  204,  205. 
'  Kiggs,  C.  Eugene  :  Op.  cit. 


TRAUMATIC  NEUROSES. 

By  MORTON  PRINCE,  M.  D. 


Synonyms.  —  Traumatic  hysteria ;  Traumatic  neurasthenia  ;  Trau- 
matic hystero-neurasthenia ;  Railway  spine ;  Railway  brain ;  Spinal 
concussion ;  Accident  neuroses. 

Definition. — The  term  "  traumatic  neurosis  "  has  lost  its  original 
signification,  which  was  intended  to  apply  to  a  peculiar  condition  which 
was  supposed  to  be  a  distinct  aifection,  a  clinical  entity,  and  to  be  caused 
by  physical  concussion  (trauma)  of  the  brain  and  cord.  This  conception 
has  been  abandoned,  and  the  term  is  now  used  only  as  a  general  expres- 
sion for  a  group  of  affections — viz.  neurasthenia,  hysteria,  and  certain 
localized  nervous  symptoms — when  caused  by  an  accident.  Trauma, 
in  the  sense  of  a  physical  shock,  is  also  not  an  essential  factor  in  the 
neurosis,  which  may  equally  follow  any  accident  that  is  made  up  of  only 
a  psychical  shock.  In  the  vast  majority  of  cases,  if  not  all,^  the  aifec- 
tion is  either  neurasthenia  or  hysteria,  or,  perhaps  more  commonly,  a 
combination  of  both  (hystero-neurasthenia)  or  allied  functional  nerv- 
ous disturbances.  It  must  be  borne  in  mind  that  we  are  obliged  clin- 
ically to  class  under  neurasthenia  and  hysteria  certain  allied  types  of 
functional  nervous  derangements  which  pathologically  are  not  exactly 
either.  The  symptoms  are  of  the  neurasthenic  or  hysteric  type,  and, 
being  functional,  it  is  convenient  to  classify  accordingly  the  neurosis. 
To  be  more  explicit,  the  symptoms  may  at  first  be  the  expression  of  a 
simple  nervous  shock,  and  later  of  the  action  of  the  mind  on  the  body, 
or  they  may  be  the  continuance  of  a  nervous  shock  by  which  a  derange- 
ment of  the  harmonious  workings  of  the  nervous  system  is  brought 
about ;  or  they  may  be  pure  habit  neuroses,  paralysis,  or  sensory  disturb- 
ances from  idea,  etc.  For  practical  purposes  it  is  more  convenient  to 
include  all  such  functional  disturbances  as  neurasthenia  or  hysteria. 

These  affections  do  not  essentially  differ  from  the  same  nervous  con- 
dition when  not  due  to  an  accident,  and  therefore  would  not  require  a 
separate  description  from  that  already  given  them  in  this  work,  were  it 

^  This  qualifying  expression  is  used  because  there  are  probably  a  few  clinicians  who 
are  still  unwilling  to  give  np  the  idea  of  a  special  organic  disease  in  a  minority  of  cases. 
I  think  the  weight  of  the  evidence  is  against  this  view ;  but,  even  if  it  be  correct,  there  is 
no  way  of  clinically  distinguishing  these  exceptional  cases  from  the  others,  nor  have  we 
any  knowledge  upon  which  we  can  base  a  pathological  distinction.  We  have  no  real 
knowledge  of  the  occurrence  of  any  neurosis  that  is  not  neurasthenia  or  hysteria,  unless 
it  be  a  local  neurosis  like  "traumatic  lumbago"  or  a  local  paralysis  dependent  on  idea. 
But  such  local  neuroses  are  strongly  related  to,  and  generally  are  a  part  of,  the  others. 
It  is  probable  that  future  analysis  will  show  that  neurasthenia  is  a  composite  group 
in  which  several  functional  affections  will  be  distinguished,  and  it  may  be  that  one  of 
these  will  be  found  to  be  particularly  related  to  accidents.  At  present  it  is  not  practical 
to  make  this  distinction. 
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not  that  the  cause,  especially  where  there  has  been  either  severe  physical 
injury  or  a  great  psychical  shock,  tends  to  give  them  a  peculiar  stamp 
by  which  they  acquire  certain  clinical  peculiarities,  and  that  they  are 
liable  to  become  complicated  by  local  injuries. 

Further,  the  fact  of  the  frequency  with  which  they  follow  railroad 
and  allied  accidents  gives  them  a  medico-legal  importance  which  makes 
it  necessary  that  they  should  be  studied  in  respect  to  their  etiology, 
pathology,  and  course. 

The  type  is  often  a  mixed  one,  made  up  partly  of  the  manifestations 
of  hysteria  and  partly  of  neurasthenia,  but  in  many  cases  the  peculiar 
stigmata  of  hysteria  are  wanting,  so  that  we  may  make  two  distinct 
groups.  When  the  marks  of  hysteria  are  at  all  prominent,  the  indi- 
vidual case  is  usually  classed  with  that  affection. 

For  a  clear  appreciation  of  the  clinical  picture  it  is  desirable  that  the 
symptomatology  of  each  type  should  be  described  separately,  but,  as 
they  have  a  common  etiology  and  pathology,  these  may  be  discussed  once 
for  all  in  reference  to  both. 

Besides  the  affections  just  mentioned,  it  is  believed  by  some  compe- 
tent writers  that  trauma,  without  causing  gross  lesions,  may  cause  differ- 
ent kinds  of  scleroses  of  the  cord,  posterior  and  disseminated,  and  have 
included  the  latter  in  the  "  traumatic  neuroses."  But  it  is  better  that 
disseminated  sclerosis,  even  if  it  has  this  origin,  should  not  be  con- 
sidered apart  from  the  same  disease  when  due  to  other  causes,  any  more 
than  should  tabes.  As  to  gross  lesions,  like  hemorrhage,  laceration, 
myelitis,  etc.,  they,  of  course,  are  distinct  from  traumatic  neurosis. 

Etiology. — Of  the  various  etiological  factors  the  most  important  for 
consideration  are  the  kinds  of  trauma  which  most  frequently  cause  the 
different  neuroses,  and  the  part  played  by  each  of  the  various  elements 
of  the  trauma  itself ;  that  is,  by  the  physical  and  psychical  elements. 
As  to  the  first,  it  is  with  railroad  accidents  that  traumatic  neuroses  are 
obtrusively  associated  in  the  medical  mind,  both  on  account  of  the  fre- 
quency with  which  these  neuroses  occur  after  these  accidents,  and  the 
great  notoriety  given  them  by  litigation.  Probably  the  worst  cases — or, 
perhaps  more  correctly,  the  greater  number  of  the  severest  cases — occur 
from  this  cause.  This  is  to  be  attributed  both  to  the  peculiar  circum- 
stances attending  such  accidents,  and  the  after-conditions  to  which  the 
patients  are  subjected  when  litigation  follows.  The  effect  of  litigation, 
an  important  topic,  will  be  discussed  later.  But  railroad  accidents  are 
not  by  any  means  the  chief  form  of  trauma,  although  some  of  the  terms, 
"  railway  brain,"  "railway  spine,"  have  been  derived  from  this  kind  of 
accident.  Any  form  of  injury  is  capable  of  causing  a  neurosis,  but  it  is 
a  fact  of  importance,  and  one  wliich  throws  light  upon  the  pathology, 
that  the  same  kind  of  accident — that  is  to  say,  for  example,  a  blow  upon 
the  head  or  a  fall  whicli  would  be  followed  under  certain  conditions  or 
in  a  certain  class  of  ])0()ph^  by  a  neurosis — under  other  conditions  or  in 
other  people  would  be  liarniless. 

The  accidents  most  likely  to  lead  to  injurious  results  are  such  as  are 
calculated  from  their  nature  to  be  of  a  terrifying  character.  Thus,  elec- 
tric shocks,  particularly  from  the  high  voltage  street-currents,  elevator 
and  bad  runaway-carriage  accidents,  arc  frequent  causes.  The  possible 
kinds  of  trauma  of  course  are  multifarious,  and  it  must  not  be  supposed 
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that  only  some  accidents  of  this  kind  can  canse  tranmatic  nenroses. 
Sometimes  the  actual  trauma,  whether  looked  at  from  a  psychical  or 
physical  point  of  view,  is  apparently  comparatively  trivial,  or  such  as, 
when  happening  to  most  people,  for  the  most  part  results  in  purely  local 
injuries,  yet  in  certain  susceptible  individuals  induces  nervous  symptoms. 
For  example,  I  find  in  ray  notes  the  following  kinds  of  accidents 
recorded  in  individual  cases  :  Slipping  and  falling  on  the  back  ;  falling  oif 
a  step-ladder  or  down  a  few  steps ;  bumping  head  against  a  doorway  ; 
spraining  back  and  other  muscles  by  lifting ;  slight  surgical  operation 
without  anaesthetics ;  being  thrown  against  another  person  by  sudden 
stoppage  of  street-car.  Somewhat  more  severe  was  a  blow  on  the  head, 
in  one  case  from  a  descending  railroad  gate,  and  in  another  of  an  ele- 
vator, but  in  neither  case  was  the  local  injury  of  importance. 

Sometimes  the  accident  causes  a  purely  psychical  shock,  no  physi- 
cal trauma  at  all  having  been  sustained,  as  when  a  person  imagines  he 
received  an  electrical  shock,  or,  as  in  one  of  my  cases,  where  a  person 
in  a  brown  study,  while  in  a  street-car,  was  suddenly  startled  by  the 
conductor  calling  to  him  to  get  off  at  the  point  of  his  destination. 

Thus  it  will  be  seen  that  the  "  trauma "  may  be  of  all  degrees  of 
severity,  but  it  should  be  said  that  of  the  above  minor  accidents  the 
resulting  neurosis  was  in  the  greater  number  of  a  mild  type.  This  is  not 
always  so,  as,  for  example,  the  following  rather  humorous  case  :  A  young 
woman  was  trying  the  high  kicking  act  with  some  of  her  companions. 
While  one  leg  was  in  the  air  she  slipped  and  fell  backward.  She  im- 
mediately had  some  sort  of  an  hysterical  attack,  and  was  taken  to  the 
Emergency  Hospital,  from  which  she  was  transferred  to  the  Boston  City 
Hospital.  On  entrance  she  had  complete  hysterical  paralysis  of  one  leg, 
with  painful  contraction  of  the  same,  hemiansesthesia,  etc. 

In  many  cases  an  important  factor  in  the  generation  of  these  neuroses 
is  pre-existing  ill-health.  Neurasthenics  and  hysterics  are  particularly 
liable,  as  a  result  of  any  slight  accident,  to  have  an  accession  of  symp- 
toms or  a  return  of  symptoms  temporarily  allayed.  Similarly,  a  person 
who  has  previously  suflFered  from  these  neuroses,  but  who  has  recovered 
from  them,  is  apt  to  become  the  subject  of  a  traumatic  neurosis,  which 
then  manifests  itself  by  a  group  of  symptoms  identical  with  those  from 

which  the  patient  previously  suffered.    Thus  Mrs.  H ,  an  hysteric 

with  monoplegia,  anaesthesia,  and  trance  states,  has  a  return  of  these 

manifestations  after  an  accident,  and  Mrs.  D ,  a  neurasthenic  with 

headache,  parsesthesia,  dyspepsia,  etc.,  again  breaks  down  with  these 
symptoms. 

Similarly,  a  person  whose  resisting  power  is  weakened  by  organic 
disease  of  the  nervous  system  is  easily  upset  by  accidents,  as  in  the  case 
of  the  man  above  mentioned  who  was  startled  by  the  conductor  of  the 
car.  This  patient  previously  suffered  from  tremor  of  long  standing,  but 
to  this  typical  neurasthenic  symptoms  were  added. 

The  next  important  point  in  the  etiology,  and  one  which  has  been  the 
subject  of  extended  discussion,  is  the  relative  influence  of  psychical  fac- 
tors in  the  production  of  the  neurosis.  The  matter  is  not  without  prac- 
tical importance. 

There  is  still  considerable  difference  of  opinion  in  this  matter, 
though  much  less  than  there  has  been.     In  the  earlier  stages  of  the  con- 
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troversy  the  tendency  was  to  lay  the  greatest  weight  upon  the  physical 
element,  but  of  late  the  tendency  is  in  the  opposite  direction  and  to 
attribute  the  greatest  influence  to  the  emotional  or  psychical  factor. 

The  physical  theory  may  be  traced  to  the  influence  of  popular  medi- 
cal notions  of  the  severity  of  railroad  accidents,  to  the  tremendous 
physical  injuries  sometimes  inflicted,  and  to  the  doctrine  of  "  spinal 
concussion  "  propounded  by  Ericcson  and  for  a  long  time  accepted  by 
writers  on  the  subject.  Under  the  influence  of  these  dominant  ideas  it 
was  overlooked  that  not  infrequently  the  physical  trauma  was  insignif- 
icant, and  of  a  nature  that  would  be  considered,  under  other  circum- 
stances, as  entirely  inadequate  to  produce  a  disintegrating  molecular 
disturbance  or  meningo-myelitis  (Ericcson)  of  the  cord  or  of  the  brain. 
The  doctrine  of  spinal  concussion,  which  was  of  necessity  purely  specu- 
lative and  not  based  on  anatomical  findings,  later  gave  way  to  the  Ger- 
man theory  of  "  traumatic  neurosis,"  by  which  was  meant  a  special  dis- 
ease, sui  generis,  a  clinical  entity  which  had  a  distinct  pathology  of  its 
own — namely,  disseminated  capillary  hemorrhages,  numerous  foci  of 
inflammation,  and  sclerosis  and  other  degenerative  changes  scattered 
throughout  the  brain  and  cord,  and  which,  like  the  molecular  disinte- 
gration of  earlier  writers  and  the  meningo-myelitis  of  Ericcson,  were 
caused  by  the  physical  bloAV  or  concussion  to  the  spine  or  cord.  The 
influence  of  the  notion  derived  from  the  observation  of  the  severe  cases 
of  physical  injury  was  still  dominant,  and  inferences  that  were  not 
extravagant  when  drawn  from  a  special  class  of  injuries  Avere  applied 
over  a  wide  domain  of  nervous  accidents.  The  idea  of  "  traumatic  neur- 
osis "  as  a  clinical  or  anatomical  entity  has  now,  as  has  been  said,  been 
discarded  by  the  best  observers,  and  the  aifection  is  regarded  as  a  form 
of  hysteria  and  neurasthenia  respectively,  with  the  same  pathological 
basis  which  these  affections  have  when  occurring  under  other  circum- 
stances. Consequently,  the  question  has  ceased  to  be.  What  anatomical 
changes  are  brought  about  by  physical  concussion,  blows,  etc.  ?  and  has 
become.  Are  the  manifestations  of  hysteria  and  neurasthenia  excited  by 
the  physical  shock,  blow,  jarring,  shaking,  etc.,  or  by  the  psychical  and 
emotional  shock  or  other  mental  process  ? 

The  difficulty  in  determining  the  exact  agency  is  that  in  most  acci- 
dents there  are  both  physical  and  psychical  shocks,  and^  while  an  acci- 
dent may  be  solely  and  exclusively  made  up  of  a  psychical  shock  without 
any  physical  trauma,  still,  when  trauma  does  occur,  there  necessarily 
must  always  be  some  mental  shock  also  ;  consequently,  while  in  the  first 
class  we  can  exclude  all  physical  injury,  in  the  second  class  we  cannot 
exclude  all  emotional  element. 

Attempts  have  been  made  to  obtain  information  in  the  matter  by 
experiments  on  animals,  in  consequence  of  which  the  inference  has  been 
made  that  trauma,  such  as  occurs  in  railroad  accidents,  may  induce  in 
the  brain  and  cord  various  degenerative  processes  "whicli  arc  the  ])hysical 
basis  of  the  traumatic  neuroses.  All  sucli  experiments  have  little  rele- 
vance to  the  conditions  under  investigation,  and  the  inferences  drawn 
from  them  have  been  far-fetched  and  untenable.  The  pathological  find- 
ings in  man  arc  limited  to  a  few  autopsies,  the  changes  found  being 
mainly  those  of  arterio-sclerosis  and  minute  disseminated  sclerotic 
patches.    At  one  time  much  stress  was  laid  by  some  upon  these  findings, 
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and  it  was  inferred  that  they  were  not  only  the  disease  processes  under- 
lying traumatic  neurosis,  but,  reasoning  backward,  that  they  must  have 
been  caused  by  physical  concussion.  Many  objections  have  been  made 
to  the  acceptance  of  these  conclusions,  and,  according  to  the  more  recent 
and  best  criticism,  these  changes  cannot  be  looked  upon  as  the  basis  of 
traumatic  neuroses. 

In  addition  to  the  more  common  objections  (Dana,  Knapp,  Oppen- 
heim),  it  seems  to  me  that  it  may  be  said  that  it  is  very  likely  that  in  a 
certain  proportion  of  cases  physical  trauma  may  produce  degenerative 
changes  of  the  kind  found  by  Kr5nthal  and  Friedraann,  but  it  is  exceed- 
ingly questionable  whether  such  cases  can  be  assumed  to  be  neurasthenia 
or  hysteria,  or  whether  they  should  be  included  as  forms  of  the  neurosis 
under  discussion.  It  is  well  understood  that  if  the  brain  is  sufficiently 
shaken  all  sorts  of  lesions  may  be  produced,  from  gross  hemorrhage  and 
laceration  to  more  minute  changes  of  the  same  kind.  But  when  this 
occurs  they  can  hardly  be  regarded  as  cases  in  point,  even  when  the 
symptoms  are  of  the  type  in  question.  Such  cases  might  well  simulate 
the  neuroses,  or  the  organic  disease  may  be  complicated  by  a  neurosis, 
as  frequently  occurs  {e.  g.  tabes  and  traumatic  hysteria),  in  which  case 
the  organic  changes  may  as  well  have  been  of  ancient  date  as  of  trau- 
matic origin.  The  autopsies  are  too  few  in  number,  in  view  of  all  pos- 
sibilities, to  allow  of  generalization.  But  it  is  too  frequently  overlooked 
that  when  systematized  organic  diseases  like  multiple  sclerosis,  myelitis, 
and  tabes  occur  in  persons  who  have  been  subjected  to  trauma,  such  dis- 
eases do  not  become  in  consequence  a  traumatic  neurosis. 

With  the  almost  universal  acceptance  of  hysteria,  neurasthenia,  and 
allied  states  as  the  essential  components  of  traumatic  neuroses,  this  experi- 
mental evidence  and  that  derived  from  the  autopsies,  together  with  the 
consequent  conception  "  traumatic  neurosis  "  as  a  disease  sui  generis,  has 
dropped  into  the  background.  It  is  exceedingly  difficult  to  demonstrate 
that  a  blow  or  concussion  by  its  purely  physical  (not  physiological)  effect 
can  generate  these  neuroses.  On  the  other  hand,  there  is  direct  evidence 
to  show  that  the  psychical  factor  can  be,  and  in  certain  instances  is,  the 
sole  agent  involved ;  and  there  is  strong  circumstantial  evidence  to 
show  that  the  physical  factor  does  not  act  unless  the  circumstances  are 
such  as  to  allow  of  the  introduction  of  an  emotional  element.  This, 
however,  does  not  exclude  the  possibility  of  the  physical  shock  acting 
through  its  physiological  channels — that  is,  by  excitation  of  sensory 
nerves — without  the  introduction  of  any  mental  element.  This,  in  a  cer- 
tain proportion  of  cases,  is  probably  what  occurs.  It  is  not,  strictly 
speaking,  psychical,  nor  is  it  physical  as  that  term  is  ordinarily  used, 
but  rather  physiological. 

It  is  well  to  have  a  clear  and  definite  conception  of  the  questions  at 
issue,  and  for  this  purpose  the  various  possibilities  of  the  modes  in  which 
trauma  may  act  may  be  formulated  as  follows  : 

First :  It  may,  as  under  other  circumstances  and  in  other  parts  of 
the  body,  produce  by  its  pure  physical  effect,  as  contrasted  with  its 
physiological  effect,  solution  of  continuity  of  the  nervous  tissues,  which 
solution  may  be  microscopic  or  otherwise,  and  may  be  in  the  form  of 
minute  disseminated  hemorrhages  or  disorganization  of  nerve  elements, 
or  some  similar  process,  whether  brought  about  by  a  compression  or 


616  TRAUMATIC  NEUROSES. 

squeezing  of  the  brain,  in  accordance  with  Horsley's  theory,  or  by  a 
general  shaking  of  the  organ,  or  (Duret's  theory)  driving  of  the 
cerebro-spinal  fluid  into  the  ventricles.  Strictly  speaking,  this  is  the 
true  interpretation  of  the  thesis  of  physical  trauma  acting  as  a  phys- 
ical cause,  and  the  one  which,  when  we  think  accurately,  we  have  in 
mind. 

Second  :  Trauma  may  act  physiologically  by  abnormal  excitation  of 
sensory  nerves,  but  the  pathological  eifect  of  such  excitation  would  be 
expended  upon  the  various  centres,  particularly  the  lower  levels  of  the 
cerebro-spinal  system,  without  the  intervention  of  any  psychical,  emo- 
tional, or  other  element.  As  an  example  of  what  is  meant  by  such  an 
excitation  may  be  taken  the  eifect  upon  the  heart  and  vasomotor  system 
which  trauma  is  undoubtedly  capable  of  bringing  about  in  this  way, 
and  which  is  seen  in  surgical  shock.  It  is  within  the  bounds  of  possi- 
bilities that  a  widespread  quasi-physiological  effect  of  this  nature 
may  be  expended  upon  extended  areas  and  all  levels  of  the  nervous 
system. 

Third  :  Trauma  may  act  by  its  psychical  or  emotional  effect.  This 
would  include  any  suggestive  influence,  for  which  some  writers  make  a 
claim,  that  might  take  part  in  the  process. 

Of  these  three  processes,  the  third  alone  has  been  proven  to  be  the 
actual  mode  of  generation  in  individual  cases,  while  there  is  every  reason 
to  believe  that  the  second  plays  a  co-operative  part.  The  only  contention 
is  whether  the  first  is  ever  the  real  etiological  agent  or  plays  any  part 
whatever. 

When  speaking  of  a  psychical  factor  it  will  conduce  to  clearness  of 
thought  if  we  define  precisely  what  we  mean,  and  analyze,  briefly,  its  com- 
position. A  mental  shock  from  external  causes  involves,  first,  a  sensory 
stimulation,  and,  second,  a  cerebral  reaction  of  which  the  mental  equiva- 
lent is  an  emotion,  and  of  which  the  corporeal  sequence  is  various  vaso- 
motor, cardiac,  secretory,  motor,  and  other  phenomena.  The  sensory 
stimulation  may  be  through  the  visual  or  auditory  apparatus,  as  when 
we  are  startled  by  the  sight  of  an  impending  danger  or  by  the  sound  of 
an  earthquake.  Probably  the  great  mass  of  the  minor  psychical  shocks 
that  occur  in  the  course  of  ordinary  life  arise  through  visual  or  audi- 
tory impressions.  But,  similarly,  emotional  effects  may  be  excited 
through  the  nerves  of  common  sensibility  by  blows  and  other  forms  of 
physical  injuries.  In  accident  without  trauma  we  have  emotional  effects 
excited  by  impressions  through  the  first  two  channels  ;  in  accidents 
witli  trauma,  by  impressions  from  all  three.  Thus  there  is  a  part  which 
trauma  plays  even  when  the  exciting  cause  of  a  neurosis  is  an  emotion  or 
other  mental  factor.  Going  still  farther  in  the  analysis,  we  find  that  the 
mental  state  which  has  primarily  been  excited  by  a  sensory  impression 
may  be  made  up  of,  first,  certain  ideas,  vague  or  defined,  of  danger  or 
possible  consequences  to  the  individual,  or  there  may  be  a  confusion, 
incoherence,  or  inhibition  of  ideas  ;  and,  second,  of  certain  emotions 
which  may  be  definite,  like  a  particular  fear,  or  indefinite,  like  dread, 
apprehension,  anxiety,  etc.  Im])ortant  is  the  fact  that  to  these  mental 
states  are  subjoined  various  quasi-physiological  concomitants,  such  as 
palpitation  of  the  heart,  pallor  or  flushing  of  the  face,  tremor,  muscular 
weakness,  sensory  thrills,  etc.,  which  may  be  regarded  as  the  physiolog- 


ETIOLOGY.  617 

ical  manifestations  of  emotion.  In  a  greater  or  less  degree  they  accom- 
pany all  emotion,  and  are  without  doubt  due  to  the  extension  of  the 
excitation  to  associated  lower  centres  of  the  cerebro-spinal  system. 

There  seems  to  be  good  reason  to  believe  these  lower  centres  may  be, 
and  customarily  are,  excited  from  above  by,  or  synchronously  with,  that 
part  of  the  brain  which  subserves  the  emotions,  so  that  the  whole  forms 
a  symptom-complex.  Or  they  may  be  excited  directly  from  below  from 
the  ingoing  centripetal  impression,  without  the  intervention  of  the 
cerebral  equivalent  of  the  emotions  or  even  of  self-consciousness. 
Finally,  there  may  result  instinctive  automatic  muscular  contractions 
which  aim  at  protecting  the  individual  from  the  threatened  danger,  such 
as  raising  the  arm,  springing  away.  The  way  in  which  emotion  or  its 
cerebral  correlative  acts  upon  the  highest  levels  of  the  brain,  so  as  to 
bring  about  the  hysterical  stigmata  and  other  neurotic  manifestations,  is 
unknown  to  us.  That  it  does  so  is  an  unquestionable  fact,  as  evidenced 
by  common  observation  in  non-traumatic  hysteria. 

Now,  when  we  speak  of  the  psychical  factor  of  an  accident  exciting 
a  neurosis,  we  must  mean,  if  we  take  the  trouble  to  form  any  clear  idea 
at  all,  that  the  generation  of  this  whole  symptom-complex — ideas  (and 
mental  confusion),  emotions,  physical  accompaniments  of  emotions, 
instinctive  muscular  action — in  some  way  interferes  with  and  upsets  the 
normal  working  of  the  brain  so  as  to  produce  a  neurosis.  And  it  may 
be  said  here — a  point  to  be  later  elaborated — that  in  many  instances  an 
integral  element  in  that  neurosis  is  the  persistence  of  the  original  "  emotion- 
complex"  in  a  more  or  less  complete  form.  The  various  physical 
manifestations  comprising  it  tend  to  become  segregated,  and,  instead  of 
subsiding,  continue  in  association  with  the  other  phenomena  of  the  neur- 
osis. A  moment's  reflection  will  thus  show  that  even  the  psychical 
theory  allows  an  important  role  for  trauma,  for,  by  powerful  stimulation 
of  the  sensory  nerves,  this  largely  aids  in  the  excitation  of  the  emotion- 
complex,  which  in  turn  resolves  itself  into  and  excites  the  traumatic 
neurosis. 

Let  us  consider  the  third  mode  first.  The  eifectiveness  of  the 
psychical  factor  rests  upon  the  following  facts :  Many  cases  follow  pure 
psychical  shocks.  Examples  of  this  are  well  known  and  are  the  objects 
of  constant  observation.  Witness  a  case  of  the  writer  which  was  that 
of  a  woman  who,  while  sitting  at  an  open  window,  thought  she  had 
been  struck  by  lightning.  This  psychical  shock  was  followed  by  a 
typical  hysterical  paralysis  and  anaesthesia  with  hysterical  "attacks.'' 
As  a  matter  of  fact  it  was  proved  that  the  lightning  struck  a  house  a 
mile  away.  The  case  of  a  man  who  was  simply  startled  while  riding  in 
an  electric  street-car  has  already  been  mentioned. 

In  the  literature  are  to  be  found  examples  enough  of  cases  which 
followed  narrow  escapes  from  trauma  which  did  not  actually  occur.  In 
numerous  other  cases  the  trauma  has  been  insignificant,  while  the 
emotional  shock  has  been  violent. 

One  of  the  worst  cases,  for  instance,  in  the  experience  of  the  writer 
was  that  of  a  man  who  was  thrown  out  of  his  seat  by  the  sudden  stop- 
page of  an  electric  street-car  to  avoid  a  collision  with  a  car  in  advance. 
The  car  could  not  have  been  going  at  a  rate  of  more  than  twelve  or 
fifteen  miles  an  hour,  and,  although  a  physical  blow  did  occur,  it  must 
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have  been  very  trivial.  Many  similar  instances  might  be  cited.  Prob- 
ably a  large  proportion  of  cases  are  of  a  similar  character. 

The  converse  of  all  this  is  not  without  point.  Many  forms  of  trauma 
which  are  followed  by  the  development  of  a  neurosis  if  occurring  under 
circumstances  that  are  attended  by  fear  or  emotional  excitement  or 
apprehension  of  danger,  whether  conscious  or  subconscious,  are  harm- 
less under  the  opposite  circumstances.  An  inquiry  whicli  the  writer 
made  into  the  effect  of  football  accidents  may  be  cited  in  illustration  of 
this  statement  and  in  support  of  the  psychical  theory.  Any  one  who 
has  watched  a  football  game  must  have  been  struck  with  the  severe 
physical  shocks  to  which  the  players  are  subjected.  A  player  M^eigh- 
ing  one  hundred  and  sixty  to  one  hundred  and  eighty  pounds  and 
running  at  full  speed  must,  when  suddenly  tackled  and  thrown,  strike 
the  ground,  often  on  his  head,  with  a  force  equal  to  that  inflicted  in 
many  railroad  accidents.  Sometimes  the  physical  blow  must  far  exceed 
that  exjDerienced  by  the  victims  of  the  latter  class  of  accidents,  in  which, 
as  is  well  known,  the  trauma  may  be  very  slight  even  when  a  severe  neur- 
osis has  resulted.  Observing  this,  it  occurred  to  me  to  write  to  the 
surgeons  or  managers  in  charge  of  the  principal  college  teams,  asking 
whether  traumatic  neurosis  had  ever  been  observed  to  follow  football 
accidents.  Answers  were  received  from  six  colleges.^  In  not  a  single 
instance  was  any  such  injury  reported.  In  every  instance  the  reply 
was  negative.  It  would  seem  exceedingly  probable  that  if  a  physical 
injury,  p^"  se,  could  produce  a  traumatic  neurosis,  we  should  meet  with  it 
after  football  accidents.  But  this  does  not  seem  to  be  the  case.  Simi- 
larly, I  have  never  heard  of  a  traumatic  neurosis  caused  by  blows  of  the 
fists  in  sparring  or  prize-fights,  but,  it  is  true,  I  have  never  made  system- 
atic inquiries  into  this  class  of  injuries.  It  would  seem,  then,  that  there 
was  needed  another  element  which  is  present  in  one  set  of  accidents 
and  is  absent  in   another. 

Corroboration  of  this  is  found  in  the  statistics  of  the  relative  infre- 
quency  of  traumatic  neurosis  in  railroad  employees  as  compared  with 
passengers.  According  to  Van  Outen,  out  of  18,275  injured  employees 
of  a  railroad  there  were  only  8  cases  of  traumatic  neurosis,  or  1  in 
2284f  ;  while  of  844  injui^ed  passengers  there  were  11  cases,  or  1  in  76^^. 
This  difference  probably  is  too  great,  as  may  be  inferred  from  the  fact 
that  of  the  injured  employees  there  were  767  with  injuries  to  the  back 
of  various  kinds.  Many  of  these  were  probably  in  reality  examples  of 
hysteria,  and  should  be  classed  as  neuroses.  Still,  after  making  all 
allowance  for  such  errors,  a  great  difference  remains  in  the  liability  of 
employees,  or  those  wlio  by  occupation  are  habituated  to  the  dangers  of 
railroad  travelling,  and  that  of  the  travelling  ]>ublic. 

Dana  states  with  confidence  that  "  persons  who  are  injured  while 
asleep  or  intoxicated  are  less  liable  to  severe  neuroses."  If  this  be  true, 
it  must  be  regarded  as  evidence  in  the  same  line,  as  a  physical  blow  upon 
the  head  or  spine  must  have  the  same  physical  effect  whether  a  man  be 
awake,  drunk,  or  asleep. 

^  The  replies  were  made  by  the  surgeons  in  charge  of  tlie  teams  of  Harvard,  Penn- 
sylvania, University  of  Michigan,  and  Cornell,  by  tlie  cajjtains  or  managers  of  Dart- 
mouth and  Williams.  All  of  those  replying  had  had  an  experience  covering  many 
years. 
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Finally,  it  may  be  repeated  that  the  symptoms  of  hysteria  and 
neurasthenia  when  following  trauma  are  similar  in  kind  to  those  met 
with  in  the  same  affections  when  not  of  traumatic  origin  ;  from  M'hich 
it  would  seem  reasonable  to  infer  that  it  is  most  probal)le  that  the  ana- 
tomical substratum  in  all  cases  is  the  same,  and  that  there  is  no  more 
reason  in  the  one  case  to  suppose  the  existence  of  organic  lesions,  such 
as  result  from  physical  injury,  than  in  the  other ;  so  that  we  cannot 
infer  backward  from  any  suj)posed  anatomical  condition  present  to  a 
probable  physical  cause. 

As  has  been  said,  the  few  cases  that  have  come  to  autopsy  have  not 
aided  in  the  solution  of  the  matter.  Where  symptoms  of  disseminated 
sclerosis  are  present  and  this  condition  is  found  after  death,  the  case  is 
manifestly  taken  out  of  the  category  of  the  class  of  cases  under  dis- 
cussion, and  is  pertinent  only  to  an  inquiry  into  the  etiology  of  dissem- 
inated sclerosis. 

An  apparent  objection  to  the  psychical  theory  may  appear  to  some  to 
lie  in  the  fact  that  some  persons  state  that  at  the  time  of  the  accident 
they  were  not  conscious  of  any  feeling  of  fear,  and  hence  that  there  can- 
not have  been  any  psychical  shock.  But  this  is  taking  too  narrow  a 
view  of  the  matter.  In  a  work  of  this  kind  it  would  carry  us  too  far 
to  enter  into  any  extended  analysis  of  the  psychical  condition  of  persons 
at  the  time  of  an  accident,  but  a  short  explanation  may  be  permitted.  In 
the  first  place,  the  statements  of  patients  regarding  the  conditions  of  their 
emotional  states  are  unreliable.  To  describe  with  anything  like  accu- 
racy the  disturbances  of  mental  equilibrium  which  occur  in  one's  self 
during  an  accident  is  a  task  for  which  the  human  mind  is  not  fitted. 
Faults  of  memory  occur  as  well  as  faults  of  mental  insight  and  feeling. 
Nor  is  fear  the  only  emotional  state  that  is  the  equivalent  of  psychical 
shock.  A  person  may,  so  to  speak,  be  tremendously  "  startled  "  without 
so  definite  a  mental  condition  as  fear  being  present.  A  few  moments'  re- 
flection will  probably  recall  instances  of  this  to  every  one. 

Then,  again,  investigations  made  of  recent  years  into  hysteria  show 
that  self-consciousness  is  very  far  from  being  coextensive  with  cerebral 
activity,  and  that  impressions  may  enter  the  brain  and  result  in  cerebral 
and  subconscious  processes  of  which  the  self-consciousness  of  the  indi- 
vidual does  not  take  cognizance.  There  may  be  a  subconscious  or  sub- 
emotional  fear,  or  emotion  of  which  the  dominant  mind  is  ignorant. 
Or,  in  other  words,  the  effect  which  a  mental  impression  may  make  upon 
the  brain  and  nervous  system  of  an  individual  cannot  be  measured  by 
the  amount  of  conscious  reaction  which  it  provokes  (Putnam).  In  fact, 
sometimes  the  effect  is  the  greater  the  less  the  impression  enters  into 
consciousness,  as  when,  for  example,  in  consequence  of  being  absorbed 
in  thought,  we  are  startled  by  some  familiar  noise  or  touch  which  at  the 
moment  did  not  enter  into  consciousness,  and  therefore  was  not  recog- 
nized. Had  we  been  able  to  give  our  attention  to  the  sensory  impres- 
sions, they  would  have  passed  without  effect. 

I  was  able  in  one  case  to  demonstrate  the  existence  of  a  subconscious 
fear.  The  subject  suffered  from  hysteria  in  consequence  of  a  slight  fall. 
After  hypnotizing  her  I  carried  her  in  imagination  through  the  accident 
and  the  events  immediately  preceding.  When  I  came  to  the  moment 
of  the  accident  her  face  suddenly  assumed  an  expression  of  terror,  tears 
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came  into  her  eyes,  her  face  flushed,  etc.  In  the  waking  state  she 
exhibited  no  such  emotion  in  connection  with  the  accident,  although 
speaking  of  it  always  excited  pain  and  made  her  uncomfortable. 

It  is  probably  of  etiological  significance  that  these  activities  which 
go*  on  in  the  lower  levels  of  the  brain  seem  to  be  in  more  intimate  asso- 
ciation with  the  organic  functions  than  the  activities  of  the  highest 
levels ;  that  is  to  say,  with  the  vasomotor,  visceral,  and  lower  motor  and 
sensory  centres.  So  it  would  seem  that  impressions  may  excite  the  lower 
cerebral  activities,  and  through  them  the  centres  for  the  physiological 
manifestations  of  emotion,  without  the  emotional  state  itself  arising  in 
consciousness.  In  this  way  we  may  observe  the  apparently  paradoxical 
phenomenon  of  the  physiological  expression  of  an  emotion  without  the 
emotion  itself — a  not  uncommon  clinical  observation. 

Suggestive  illustrations  of  this  might  be  drawn  from  pathological 
material,  but  something  very  akin  to  it  is  a  common  experience  with 
people  with  "  weak  nerves  "  or  persons  who  have  lost  their  self-control 
from  one  cause  or  another.  Such  persons  commonly  have  very  disagree- 
able feelings  at  the  time  of  slight  mishaps,  such  as  the  shying  of  a  horse 
while  riding  or  the  close  passing  of  another  carriage  while  driving. 
Such  accidents,  without  exciting  such  a  definite  mental  state  as  can  be 
called  fear,  in  some  people  at  least  (with  others  it  may  be  diiferent)  will 
"  send  the  heart  into  the  mouth  "  and  "  a  thrill  up  and  down  the  spine," 
make  the  heart  palpitate,  "  catch  the  breath,"  and  excite  various  muscular 
contractions,  etc.,  and  this  over  and  over  again  on  every  repetition  of 
the  experience,  although  the  subject  knows  there  is  no  danger  and  makes 
every  resolve  to  control  the  neurosis.  In  some  cases  it  would  be  a 
stretch  of  language  to  say  that  fear  was  present.  The  subjective  state 
is  best  described  as  that  of  being  "  startled,"  of  which  the  manifestations 
are  almost  entirely  corporeal. 

The  fact  that  in  some  cases  consciousness  has  been  almost  instanta- 
neously lost  at  the  moment  of  the  infliction  of  the  trauma  has  seemed 
to  some  an  objection  to  the  psychical  theory.  But  in  view  of  what  has 
just  been  said  this  objection  cannot  be  said  to  be  well  taken.  The 
absence  of  consciousness  does  not  forbid  the  entrance  into  the  brain  of 
impressions  which  shall  be  effective  in  setting  up  processes  in  the  lower 
brain  levels,  which  are  the  physiological  equivalent  of  subconscious 
states,  and  which  are  capable  of  giving  rise  to  mental  and  corporeal 
shock.  Then,  too,  the  known  rapidity  of  thought  is  so  great  that  it  is 
exceedingly  difficult  to  exclude  the  possibility  of  thought  entering  the 
mind  even  when  the  supervention  of  unconsciousness  seems  instantaneous. 

As  to  the  first  of  the  above  modes  of  action  regarding  the  cfliciency 
of  trauma  acting  as  a  pure  physical  agent,  by  jarring  or  concussing  or 
shaking  the  body,  in  producing  neurasthenia  and  hysteria,  it  must  not 
be  lost  sight  of  that  there  is  still  considerable  difference  of  opinion 
amongst  competent  observers.  Nevertheless,  although  some  writers 
(Oppcnheim,  Knapp,  Putnam)  hesitate  to  give  up  this  notion,  the  tend- 
ency is  to  give  a  subordinate  place  to  this  fiictor  in  the  great  majority 
of  cases,  and  attribute  a  preponderating  influence  to  it  only  in  a  minority 
of  instances.  This  conservatism  of  belief  would  seem  to  be  an  example 
of  the  survival  of  a  theory  after  the  supposed  facts  which  it  was  orig- 
inally proposed  to  explain  were  supplanted. 
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If  it  were  true,  as  was  not  long  ago  believed  by  some,  that  the  symp- 
toms of  traumatic  neuroses  were  the  manifestations  of  organic  changes 
in  tlie  brain  and  cord  like  hemorrhage  and  necrosis,  then  little  other 
etiological  explanation  would  be  tenable  than  physical  trauma ;  but 
now,  with  the  almost  universal  acceptance  of  the  doctrine  of  hysteria 
and  neurasthenia,  and  failure  of  satisfactory  evidence  for  organic  disease 
of  the  above  sort,  the  pathological  basis  for  the  neurosis  has  dropped 
out  of  sight,  and  therefore,  logically,  the  theory  proposed  to  explain  the 
supposed  anatomical  condition  loses  its  reason  for  survival. 

If  organic  necrotic  lesions  are  the  basis  of  traumatic  neurosis,  then 
this  affection  is  not  hysteria  and  neurasthenia ;  if  we  accept  hysteria 
and  neurasthenia,  then  we  must  give  up  the  anatomical  theory.  This 
does  not  preclude  that  in  some  cases  the  effect  of  severe  physical  blows 
may  be  to  cause  hemorrhages  and  wounds  of  the  cerebral  tissues,  by 
which  certain  symptoms  simulating  neurasthenia  and  hysteria  may  be 
caused  ;  but  such  cases  are  not  true  "  traumatic  neuroses,"  but  must  be 
placed  in  the  same  class  with  those  in  which  gross  cerebral  injury 
occurs.^ 

A  critical  analysis  of  the  condition  which  we  have  to  meet  would 
seem,  then,  to  show  that  the  physical  theory  of  causation  rests,  in  the 
main,  upon  the  ground  of  frequent  association  of  violence  and  sequent 
neurosis  ;  but,  as  this  association  is  not  absolutely  constant,  and  as  other 
factors  are  even  more  frequently  present,  the  inference  is  not  a  necessary 
induction  from  the  facts. 

The  second  mode  by  which,  theoretically,  physical  trauma  may  produce 
its  eifect  is  by  its  physiological  action  in  distinction  from  its  physical  or 
psychical  action.  We  have  already  seen  that  an  important  concomitant 
of  the  mental  state  induced  by  the  psychical  shock  is  the  group  of  phys- 
ical symptoms  (cardiac,  vasomotor,  muscular,  etc.)  which  accompany  emo- 
tions. There  is  good  reason  to  believe  that  these  and  other  phenomena 
of  a  traumatic  neurosis  may  be  directly  excited  through  the  sensory 
nerves  without  the  mediation  of  any  conscious  state  whatever.  In 
fact,  it  is  highly  probable  that  this  process  is  a  co-operating  factor  in  the 
development  of  most  cases,  but  it  is  exceedingly  difficult  to  estimate  the 
influence  this  factor  may  have.  It  is  possible  that  sensory  impressions 
may  further  diffuse  themselves,  so  to  speak,  through  those  parts  of  the 
brain  which  are  not  accompanied  by  conscious  ideation  or  other  conscious 
states,  and  thus  bring  about  that  disturbance  of  the  harmonious  action 
of  the  brain  which  is  a  neurosis.  An  elementary  instance  of  this  dif- 
fusion is  seen  in  the  following  incident  which  happened  to  the  writer  : 
He  was  once  accidentally  and  suddenly  struck  on  the  ulnar  nerve  by 
an  Indian  club  which  a  companion  was  swinging  for  exercise.  There 
was  no  pain,  but  he  was  instantaneously  seized  with  a  violent  rigor  last- 
ing some  minutes.  The  intense  rigor,  without  any  other  abnormal 
sensation  whatever,  was  a  most  curious  experience  and  made  a  deep 
impression  on  his  memory.  A  similar  process  may  take  part  in  the 
accidents  under  discussion,  but  that  the  role  played  by  it  is  a  sub- 
ordinate one  is  shown  by  the  absence  of  traumatic  neuroses  in  football 
accidents,  in  prize-fighting,  etc.  to  which  reference  has  been  made  above. 

^  It  is  open  to  question  whether  even  in  these  cases  a  true  neurosis  does  not  complicate 
the  organic  injury  just  as  it  may  complicate  tabes. 
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If  physiological  shock  were  alone  sufficient,  it  should  be  met  with  under 
these  circumstances. 

The  second  element  which  has  already  been  referred  to  as  a  part  of 
the  make-up  of  the  psychical  factor  is  the  antecedent  condition  of  mind 
in  consequence  of  which  an  injury  occurring  under  one  set  of  circum- 
stances, as  football-playing,  is  without  evil  consequences,  while  an 
equivalent  injury  under  other  circumstances  is  followed  by  most  grave 
results.  This  element  is  a  sort  of  preparedness  of  the  mind  in  the 
form  of  fixed  belief  in  or  expectation  of  danger  and  evil  consequences. 
The  exact  psychology  of  this  state  of  preparedness  is  not  easy  to  define, 
and  it  would  take  us  too  far  out  of  the  way  to  enter  into  an  extended 
discussion  of  its  nature,  but  its  existence  and  influence  are  easy  to  recog- 
nize. The  prize-fighter  knows  by  his  own  experience  and  by  that  of 
others  that  he  may  receive  terrible  punishment  about  the  head  and 
body — that  he  may  even  be  "  knocked  out "  without  any  further 
evil  effect  than  a  temporary  unconsciousness  (which  is  not  painful), 
and  a  little  lameness  and  stiffness  which  will  soon  be  recovered  from. 
Violent  physical  concussion  is  not  associated  in  his  mind  with  any  after- 
effects that  tend  to  excite  terror  or  anticipate  danger.  Expectation,  one 
of  the  most  powerful  influences  for  self-suggestion,  that  ill  effects  will 
follow  is  not  present.  Consequently,  when  the  physical  blow  is  given 
it  does  not  arouse  a  prearranged  emotion  or  psychical  state.  On 
the  other  hand,  I  think  we  have  more  than  theoretical  grounds  for 
believing  that  the  travelling  public  is  in  the  condition  of  mind  of  appre- 
hension or  expectation  regarding  the  evil  consequences  of  railroad  acci- 
dents. The  mind  is  so  prepared  by  preconceived  fancies,  by  public 
experiences  in  the  past,  and  popular  beliefs  regarding  dangers  of  this 
kind,  that  even  a  slight  accident  is  liable  to  excite  latent  ideas,  sub- 
conscious mental  states,  and  emotions  which  have  been  already  set  in 
form,  so  to  speak,  and  prearranged  in  the  mind.  This  broad  fact  is,  I 
think,  patent ;  into  further  details  it  is  not  necessary  to  enter.  An 
analogous  experience,  although  trauma  is  not  an  element  in  the  case,  is 
observed  at  times  of  earthquake  shocks,  when  the  public  becomes  panic- 
stricken,  and  some  people  become  affected  with  neuroses  from  the  rumble 
and  vibration  of  the  shock,  although  a  similar  noise  and  jar  from  the  pass- 
ing of  a  railroad  train  would  pass  unheeded.  The  principle  is  a  broad 
one,  and  if  pursued  in  the  opposite  direction  would  be  found  to  include 
considerable  of  the  underlying  basis  of  the  nobler  virtues,  of  courage, 
of  fortitude,  of  martyrdom — in  fact,  of  that  disregard  of  personal  dan- 
ger which  many  callings  and  social  customs  have  required  in  all  ages. 

Uerediti/ — The  teaching  of  the  French  school  is  that  hysteria  always 
depends  upon  heredity,  which  is  the  real  cause,  while  accidents  with 
trauma  are  merely  exciting  causes.  The  necessary  corollary  would  be, 
No  heredity,  no  hysteria.  By  heredity  is  meant  that  one  or  more  of 
the  preceding  generation  have  been  affected  by  a  neurosis  of  some  kind, 
not  necessarily  hysteria,  such  as  insanity,  neurasthenia,  hypochondriasis^ 
epilepsy,  etc.  Briquet  traced  1103  near  relatives  of  351  hysterics.  Of 
these  relatives,  25  per  cent,  were  affected  by  hysteria,  epilepsy,  insanity, 
convulsive  diseases,  or  other  nervous  afflictions.  On  the  other  hand,  he 
found  a  similar  history  in  only  2^  per  cent,  of  healthy  persons.^ 

'  Quoted  by  Lloyd  :  Nexthook  of  Nervous  Diseases  by  American  Authors. 
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Charcot  insisted,  as  do  his  pupils,  that  the  one  real  cause  of  hysteria 
is  heredity.  On  the  other  hand,  observers  outside  of  France,  while 
admitting  the  very  great  influence  of  lieredity,  do  not  find,  in  the  trau- 
matic cases  at  least,  so  large  a  proportion  with  an  hereditary  taint ;  but, 
on  the  contrary,  it  is  the  experience  of  most  observers  that  in  a  very 
large  number  of  cases  no  history  of  this  kind  can  be  obtained. 

Aside  from  the  fact  that  it  is  often  a  matter  of  opinion  as  to  just 
what  shall  be  considered  as  a  taint,  or  what  evidence  thereof  shall  be 
accepted,  this  diversity  of  experience  probably  depends  upon  the  fact, 
if  we  can  judge  from  published  cases,  that  the  opinion  of  the  French 
school  is  for  the  most  part  based  upon  non-traumatic  hysteria  and  what 
is  almost  a  select  class  of  traumatic  cases — that  is  to  say,  subjects  in 
whom  hysteria  has  been  excited  by  comparatively  trivial  accidents  of 
every-day  life,  Avhereas  in  the  almost  wholesale  production  of  the  dis- 
ease in  this  country  by  railroad  accidents  a  very  large  number  of  per- 
sons have  had  their  nervous  systems  shattered  by  shocks  of  such  inten- 
sity that  the  soil  of  heredity  is  not  necessary  for  the  effect. 

It  is  hardly  surprising  that  a  railroad  accident  should  excite  hysteria 
in  one  without  predisposition,  while  a  slight  accident,  like  pricking 
one's  self  with  a  hair-pin  or  even  a  blow  upon  the  shoulder,  should 
require  an  hysterical  soil.  At  any  rate,  in  this  country  it  has  not  yet 
been  shown  that  a  neurotic  heredity  exists  in  a  preponderating  number 
of  cases.  The  same  may  be  said  for  traumatic  neurasthenia,  which  like- 
wise frequently  may  be  traced  to  the  existence  of  one  or  more  of  the 
neuroses  in  a  previous  generation ;  but  in  many  traumatic  cases  this  is 
not  the  case. 

Age  and  Sex. — The  greater  number  of  cases  naturally  occur  in  males 
between  the  ages  of  twenty  and  fifty.  This  is  simply  because  men  are 
more  exposed  to  accidents  than  women,  and  especially  at  this  time  of 
life.  But  traumatic  neuroses  occur  at  nearly  all  ages  with  the  excep- 
tion of  very  early  youth  or  infancy. 

Relative  Frequency  of  Hysteria  and  Neurasthenia. — Dana  makes  the 
statement  that  traumatic  hysteria  is  the  less  frequent  of  the  two  ;  but 
this  is  not  borne  out  by  the  latest  statistics  of  Knapp,^  taken  from  his 
own  experience.  Out  of  200  cases  of  trauma  affecting  the  nervous  sys- 
tem, but  exclusive  of  local  injuries,  such  as  meningeal  hemorrhage, 
epilepsy,  neuritis,  etc.,  120^  were  either  hysteria  or  neurasthenia,  or  60 
per  cent.  Of  these  120,  70  were  hysteria  and  50  neurasthenia.  But  it 
appeared  that  in  the  cases  which  were  not  subject  to  litigation  neuras- 
thenia and  hysteria  were  of  equal  frequency — viz.  hysteria  20,  neuras- 
thenia 21 — while  in  the  litigation  cases  hysteria  was  much  more  frequent 
— viz.  hysteria  50,  neurasthenia  29.  But  these  figures  are  not  suffi- 
ciently large  to  be  more  than  suggestive — i.  e.  to  eliminate  chance. 
Again,  another  interesting  fact  is  that  of  the  whole  200  cases  (about 
equally  divided  between  litigation  and  non-litigation  cases,  97  and  103 
respectively),  79  per  cent,  of  the  litigation  cases  w^ere  hysteria  or  neuras- 
thenia, but  only  41  per  cent,  of  the  non-litigation  cases  were  such. 

Pathology  and  Pathogenesis. — There  is  no  reason  to  believe 
that  the  general  pathology  of  neurasthenia  and  hysteria  differs  from  that 

^  Brain  :  Autumn  number,  1897. 

^  It  is  not  clear  what  kinds  of  organic  disease  were  included  in  the  remainder. 
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of  these  affections  Avhen  not  arising  from  accidents,  and  therefore  what 
has  been  said  elsewhere  in  this  work  need  not  be  repeated  here. 

Why  the  same  accident  should  at  one  time  result  in  neurasthenia  and 
at  another  in  hysteria  is  a  question  to  which,  with  our  present  know- 
ledge, we  are  unable  to  give  an  answer,  excepting  that  in  a  certain  pro- 
portion of  cases  the  development  of  the  neurosis  is  determined  by  the 
influence  of  heredity. 

But  in  many  cases  the  distinction  between  neurasthenia  and  hysteria 
is  more  apparent  than  real ;  that  is,  is  clinical  rather  than  pathological. 
It  is  scarcely  disputable  that  pure  neurasthenia  is  a  distinct  affection 
from  hysteria,  but  in  a  very  large  proportion  of  cases  of  the  former,  not- 
Avithstanding  the  clinical  manifestations,  the  pathology  is  to  be  regarded 
as  that  of  hysteria. 

The  difficulty  is  that  most,  if  not  all,  writers  tacitly  assume  that 
neurasthenia  is  a  distinct  pathological  entity — that  it  represents  a  definite 
morbid  condition  of  the  nervous  system  ;  whereas  it  is  a  clinical  con- 
ception and  not  a  pathological  one.  It  represents  a  collection  of  symp- 
toms only,  which  maybe  the  expression  of  quite  distinct  and  varied 
pathological  processes.  Neurasthenia  as  clinically  recognized  may  be 
the  expression  of  persistent  physiological  fatigue,  and  nothing  more,  of 
the  nervous  centres,  or  it  may  he  this  plus  various  secondary  symptoms 
(pain,  dyspepsia,  etc.),  or  it  may  be  the  expression  of  real  organic 
changes,  such  as  effusion  into  the  ventricles  (cerebral  atrophy,  multiple 
sclerosis,  etc.),  or — and  this  is  a  fact  not  as  yet  generally  recognized — it 
may  be  a  pure  form  of  hysteria.  Hysteria  may  express  itself  by  a 
group  of  symptoms  which  are  typically  neurasthenic  without  the  usual 
stigmata.  That  is  to  say,  just  as  hysteria  may  at  one  time  appear  under 
the  form  of  paralysis,  at  another  of  ataxia,  at  another  of  chorea,  and 
so  on,  in  each  case  simulating  some  other  affection,  so  it  may  present  a 
group  of  symptoms  which  are  identical  with  those  of  true  neurasthenia, 
and  which,  in  this  case,  simulates  that  disease.  An  hysteric  exhibiting 
such  symptoms  when  looked  at  from  a  clinical  point  of  view  is  said  to 
have  neurasthenia,  although  pathologically  the  disease  is  really  hysteria. 
It  would  be  more  correct  to  classify  such  cases  with  hysteria  and  to  speak 
of  them  as  forms  of  hysteria.  This  would  give  us  a  clearer  conception 
of  the  conditions  with  which  Ave  are  dealing,  and  do  away  with  much 
useless  controversy  ;  but  custom  hath  it  otherwise,  and,  as  a  consequence, 
it  is  usual  to  speak  of  all  such  symptom-groups  as  neurasthenia.*  In 
other  cases,  again,  along  A\dth  typical  neurasthenic  symptoms  there  are 
found  one  or  more  of  the  stigmata.  There  may  be  contracted  fields  of 
vision  or  cutaneous  ansesthesia  or  muscular  weakness.  These  cases  are 
very  ])roperly  classed  as  hysteria.  Pathologically,  they  are,  if  this 
interpretation  be  correct,  the  same  as  hysterical  neurasthenia.  Now,  it 
is  evident  that  whether  or  not  hysterical  neurasthenia  shall  include  any 
of  the  stigmata  is  purely  a  matter  of  arbitrary  agreement.  Of  course 
hysterical  stigmata  may  be  jiresent  Avithout  neurasthenic  sym})toms. 
When  the  mixed  form  is  present  some  Avriters  speak  of  hystero-ncuras- 
tlienia,  but  Avith  the  same  confusion  of  thought  as  Avas  manifested  Avhen 
Ave  used  to  spealc  of  typho-pncumonia.  The  discoA'cry  of  germs  has 
changed  all  that,  just  as  it  has  given  us  a  ncAV  conception  of  pathological 
diphtheria  as  distinct  from  clinical  diphtheria.     Unfortunately,  in  the 
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field  of  functional  nervous  disease  we  are  still  largely  limited  to  making 
clinical  distinctions  instead  of  pathological  ones.  It  would  carry  us  too 
far  to  enter  here  into  a  discussion  of  this  matter,  even  if  it  were  neces- 
sary, but  the  following  well-known  facts  may  be  taken  as  evidence  for 
the  hysterical  nature  of  much  that  clinically  passes  for  neurasthenia : 

There  is  a  well-known  group  of  cases  which  at  first,  and  for  a  consid- 
erable period  of  time,  present  purely  neurasthenic  symptoms,  and  then 
later  break  down  with  paralysis  or  anaesthesia.  For  example,  a  man 
after  a  railroad  accident  suffered  from  neurasthenic  symptoms  for  a  year. 
He  then  suddenly  developed  hysterical  hemiplegia  and  anaesthesia,  which 
persisted  a  considerable  period  of  time,  but  finally  disappeared  to  leave 
him  in  his  original  condition  of  neurasthenia.  Belonging  to  this  same 
group  we  frequently  meet  with  cases,  plainly  neurasthenic,  in  which 
careful  inquiry  elicits  a  distinct  history  of  some  of  the  stigmata  at  some 
previous  time  in  the  course  of  the  aifection. 

Then  some  cases,  although  free  from  the  usual  stigmata,  exhibit 
prominently  symptoms  which  are  plainly  hysterical.  Sometimes  hys- 
terical symptoms  alternate  with  neurasthenic  symptoms,  and  sometimes 
the  course  of  the  disease,  the  rapid  or  sudden  recovery  after  prolonged 
invalidism,  is  consistent  only  with  hysteria.  Some  of  the  last-mentioned 
peculiarities  are  more  often  observed  in  non-traumatic  cases. 

Genesis  of  Symptoms. — The  mode  of  development  of  individual  symp- 
toms of  the  traumatic  neuroses  has  received  very  little  attention  at  the 
hands  of  writers.  While  in  organic  disease  the  relation  of  symptoms 
to  their  underlying  causes  has  been  for  the  most  part  worked  out,  very 
little  attempt  has  been  made  to  do  this  in  so-called  functional  diseases 
of  the  nervous  system.  This  will  prove  to  be  a  fruitful  field  for  future 
research.  At  present  we  are  not  in  a  position  to  refer  most  of  the  symp- 
toms of  the  traumatic  neuroses  to  a  pathological  basis.  For  instance,  we 
know  little  of  the  nature  or  origin  of  the  general  feeling  of  fatigue  which 
occurs  in  neurasthenia  and  hysteria,  or,  for  that  matter,  when  occurring 
normally  after  exertion.  We  merely  know  that  it  is  a  feeling  that  is 
generally  induced,  but  not  always,  by  expenditure  of  eiFort,  and  that  in 
most  cases  it  is  an  index  of  what,  for  want  of  precise  knowledge,  we  call 
exhaustion.  But  I  think  every  clinician  of  experience  must  have  ob- 
served that  in  many  cases  it  cannot  be  an  index  of  this  condition,  but  is 
of  pure  psychical  origin — a  false  sensation,  as  it  were,  which  stands  in 
the  same  relation  to  true  fatigue  that  psychical  pains  stand  to  pains 
which  have  their  origin  in  physical  changes  in  tissue.  It  would  seem 
that  the  sensation  of  fatigue  is  capable  of  being  excited  centrally  by 
association  with  other  feelings  ;  for  example,  as  a  quasi-hallucination, 
like  many  other  subjective  symptoms. 

One  symptom  is  so  common  and  often  plays  so  dominant  a  part  in 
the  clinical  picture  that  an  understanding  of  its  pathology  is  desirable 
if  we  would  understand  the  neurosis  itself.  This  symptom  is  pain.  An 
extended  discussion  of  it  may  therefore  be  permitted. 

The  painful  sensations  complained  of  are  of  various  kinds,  but  con- 
spicuous among  them  are  general  pains  without  very  special  location, 
such  as  up  and  down  the  spine  or  indefinitely  through  the  head.  Of  the 
origin  of  some  of  these  pains  we  know  next  to  nothing.  But  more  often, 
as  shown  by  a  study  of  the  author's  cases,  pain  is  localized,  as,  for  exam- 

VoL.  IV.— 40 
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pie,  in  the  small  of  the  back,  and  then  is  known  as  "  traumatic  lumbago," 
or  over  a  particular  rib,  or  in  the  neck,  or  a  particular  part  of  the  head, 
or  along  the  course  of  certain  nerves.  In  such  cases  careful  inquiry 
generally  elicits  the  fact  that  these  painful  localities  were  originally  the 
seat  of  bruises  or  injuries,  such  as  strains  or  blows. 

At  the  time  of  examination,  some  months  or  possibly  even  two  or 
three  years  after  the  accident,  the  most  careful  scrutiny  fails  to  detect 
any  evidence  of  local  injury.  Nevertheless,  these  pains  may  be  such  a 
source  of  suffering  as  to  be  the  most  prominent  cause  of  disability  and 
to  occupy  the  patient's  mind  to  the  exclusion  of  all  other  symptoms. 
What  is  their  pathology  ?  Are  they  due  to  the  persistence  of  local  in- 
juries, or  are  they  symptomatic  elements  in  the  neurasthenic  or  hysterical 
state  ?  I  think  that  either  view  is  erroneous.  The  customary  state- 
ment to  be  found  in  writings  on  the  subject  is  that  these  pains  are  due 
to  strains  of  ligaments  or  muscles.  This  explanation  is  insufficient. 
While  plausible  when  applied  to  the  so-called  traumatic  lumbago — that 
is,  pain  in  the  muscles  of  the  back  and  analogous  regions — it  will  not 
explain  similar  pains  in  regions  where  there  are  no  ligaments  to  sprain 
or  where  the  nature  of  the  injury  was  such  as  not  to  sprain,  but  simply 
to  bruise  ;  for  example,  pains  of  the  scalp  or  cranium  following  bloody 
contusions,  pains  over  the  shins  or  ribs  or  arms  following  similar  kinds 
of  trauma ;  nor  will  it  explain  the  persistence  of  pain  following  injuries 
which  under  ordinary  circumstances  would  be  well  in  a  few  days  or 
weeks. 

The  true  explanation,  in  the  writer's  opinion,  is  that  these  pains  are 
of  a  psychical  nature ;  originally  excited  by  violence,  they  persist,  after 
the  subsidence  of  the  original  injury,  as  pure  psychical  phenomena. 
While  I  do  not  wish  to  deny  that  sprains  in  individual  cases  may  per- 
sist, nevertheless,  in  the  great  majority  of  instances,  this  is  not  the  case. 
They  are  the  manifestation  of  the  concentration  of  the  mind  on  the 
injured  part.  The  evidence  of  this  is  to  be  found  in  the  analogy  of  such 
pain  with  similar  sensory  phenomena  in  non-traumatic  cases,  and  the 
absence  of  all  objective  injury  in  parts  subject  to  examination.  Rey- 
nolds ^  as  far  back  as  1869  called  attention  to  this  pathology  in  non-trau- 
matic cases,  ascribing  them  to  the  influence  of  idea.  The  point  is,  that 
any  sensory  phenomenon,  particularly  pain,  Avhich  has  been  excited  by 
any  disease  process,  whether  inflammation,  functional  disturbances,  trau- 
matism, or  anything  else,  tends  to  persist,  after  the  subsidence  of  the 
exciting  causes,  so  long  as  the  mind  dwells  upon  it  and  imagines  the 
persistence  of  the  disease  process. 

It  would  be  easy  to  cite  illustrations  of  this  drawn  from  non-trauma- 
tic cases.  Every  one  of  experience  must  have  observed  the  tendency 
in  neurasthenics  and  hysterics  for  pain  and  other  disagreeable  feelings 
to  persist  long  after  tlic  local  cause  has  ceased  to  exist. 

It  may  almost  be  laid  down  as  a  law  that  in  such  subjects  the  tend- 
ency of  ]iain  is  not  to  subside  with  the  subsidence  of  the  exciting  cause, 
as  in  healthy  persons,  but  to  continue  even  without  any  fresh  excitation 
from  mental  attention.  If  the  mind  is  concentrated  upon  the  local 
condition,  the  pain  persists  indefinitely ;  but  it  would  seem  as  if,  even 
when  no  such  psychical  factor  can  be  detected,  there  was  a  tendency  for 
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the  pain  vibrations  once  started  to  continue  for  a  long  period  of  time  as 
a  result  of  a  single  excitation  ;  much  as  one  hears  the  continuous  vibra- 
tions of  a  musical  instrument  or  sees  the  oscillations  of  a  galvanometer 
after  the  cessation  of  the  single  mechanical  or  electrical  shock.  It 
would  seem  as  if  the  defect  was  an  absence  of  an  inhibiting  or  damping 
apparatus.  An  analogous  phenomenon  in  healthy  people  is  the  persist- 
ence of  the  sensation  of  the  motion  of  the  sea  after  landing  from  a  ship 
or  sailboat.  This  is  a  distinct  persistence  of  a  sensation  as  a  quasi- 
hallucination  after  the  cause  has  ceased  to  act. 

When  the  mind  is  concentrated  on  the  affected  portion  of  the  body 
the  intensity  and  persistence  of  pain  are  even  more  marked.  Such  pains 
become,  therefore,  in  time  pure  psychical  phenomena,  a  sort  of  "  fixed  " 
feelings  or  quasi-halluci nations  without  objective  source.  Perhaps  it 
may  be  that  in  some  of  these  cases  where  there  is  no  apprehensiveness 
or  self-concentration  of  the  mind  this  absence  in  only  apparent,  and 
that  there  is,  to  use  the  common  phraseology  of  the  day,  a  subconscious 
attention  from  out  the  lower  depths  of  consciousness  of  which  the 
patient  has  no  waking  knowledge.  Be  that  as  it  may,  the  clinical 
phenomenon  is  indisputable. 

In  one  subject  now  under  observation  during  a  long  period  of  time 
I  have  observed  this  phenomenon  over  and  over  again.  Exquisite  pain 
and  tenderness  at  the  site  of  former  perineal  stitch,  long-continued  pain 
following  the  pressure  of  fifteen  to  twenty  minutes,  duration  from  a 
bicycle  saddle,  continuing  local  tenderness  following  a  slight  bruise  of 
the  arm  or  leg, — these  are  a  few  examples  of  what  I  have  repeatedly 
observed  in  the  same  subject.  In  each  instance  the  pain  persisted 
long  after  the  slightest  trace  of  local  injury  has  existed.  Lately  this 
same  patient  struck  the  globe  of  her  eye  with  the  corner  of  a  sheet  of 
note-paper.  Not  a  trace  of  inflammatory  action  that  could  be  detected 
followed,  but  troublesome  pain  sufficient  to  demand  treatment  persisted 
for  some  weeks.  In  this  and  other  patients  I  have  been  able  to  prog- 
nosticate this  phenomenon  at  the  time  of  slight  illnesses  or  accidents. 

Most  of  the  localized  pains  experienced  in  parts  that  have  been  the 
seat  of  blows  or  other  injuries  by  subjects  of  traumatic  neurasthenia  and 
hysteria  are  explicable  in  this  way,  and  there  is  little  probability  that 
they  have  other  genesis.  Thus  a  man,  for  instance,  with  hysterical  stigmata 
suffered  from  long-continued  severe  pains  in  both  hips  and  groins. 
Absolutely  nothing  objective  was  to  be  made  out.  The  foci  of  pain 
corresponded  to  the  track  over  his  body  of  the  wheels  of  a  fire-engine 
which  ran  over  him  in  the  deep  snow,  without  doing  any  serious  injury 
to  the  bones  or  soft  parts.  Another  exhibits  a  similar  diagonal  line 
across  his  body  corresponding  to  the  passage  of  the  wheel  of  a  light 
wagon.  Another  receives  a  blow  on  the  head  from  a  descending  gate, 
and  suffers  afterward  from  continued  localized  pain  in  the  head  in  the 
same  place  without  objective  signs  of  injury.  Another,  the  subject  of 
extreme  hystero-neurasthenia,  still  suffers,  several  years  after  a  railroad 
accident,  from  tenderness  over  the  shins  where  originally  were  bruises. 
Nothing  else  objective  is  to  be  made  out.  The  psychical  genesis  of  such 
pain  is  self-evident. 

Very  instructive  in  this  connection  is  an  interesting  class  of  cases 
in  which  pain  is  not  persistent,  but  comes  on  in  attacks  which  are  excited 
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by  various  (external)  agencies,  particularly  mental  agitation.  Thus,  one 
patient  suffered  attacks  of  pain  in  a  part  of  the  body  originally  bruised, 
with  other  symptoms,  when  startled  by  loud  noise,  as  from  snow  falling 
off  the  roof.  Such  a  noise  in  his  mind  perhaps  simulated  the  crash  of 
the  railroad  accident.  Another  similarly  suffered,  even  at  times  when 
free  from  pain,  if  in  conversation  the  accident  was  referred  to.  The 
law  of  association  here  excited  pain  of  a  purely  psychical  origin. 

As  a  convenient  expression  to  designate  this  psychical  phenomenon 
— ^the  persistence  of  pain,  or  its  revivification  under  the  influence  of 
attention — I  venture  to  suggest  the  term  algogenesia  (algos,  pain ; 
genesis,  generation).  As  a  clinical  fact  it  is  not  an  isolated  one,  but 
has  its  analogies  in  other  sensory  phenomena  belonging  to  each  of  the 
senses.  In  other  words,  it  is  the  consequence  of  a  general  physiological 
law.  In  truth,  the  phenomena  of  a  true  functional  disease  are  merely 
the  expression  of  the  same  physiological  law  which  under  ordinary  con- 
ditions determines  the  habitual  and  agreeable  processes  of  the  body,  and, 
under  extraordinary  conditions,  determines  disagreeable  and  so-called 
pathological  ones. 

The  same  phenomenon  may  be  observed  in  connection  Avith  the 
visual,  auditory,  gustatory,  and  olfactory  senses,  though  perhaps  not 
with  each  in  the  same  degree.  Thus,  Galton,  as  is  well  known,  has 
shown  that  some  people  have  the  power  of  seeing  distinctly  as  an  hal- 
lucination certain  objects  of  their  thoughts.  Taking  Galton's  test- 
question,  for  example,  many  persons  by  concentrating  the  mind  can  see 
the  morning's  breakfast  table  before  them  with  each  object  upon  it  as 
distinctly  as  if  it  were  a  vivid  dream.  The  same  is  true  of  anything 
else  upon  which  such  people  intently  think.  Some  when  thinking  of 
numbers  actually  see  these  before  themselves.  This  is  the  case  with 
some  mathematical  prodigies. 

The  degree  to  which  this  faculty  of  visualization  is  developed  in 
some  people  is  extraordinary.  Bastian  in  the  development  of  his  views 
of  the  mechanism  of  aphasia  calls  those  persons  visuals  who  speak  by 
means  of  visual  memory-pictures  of  words. 

In  visualization,  then,  there  is  a  revival,  as  a  quasi-hallucination,  a 
memory-picture,  of  a  past  experience.  These  memorial  images  are 
revived  by  thought  alone,  by  concentration  of  the  attention,  either 
directly  upon  the  visual  sensation  itself  or  indirectly  on  an  associated 
sensation. 

Similarly,  we  have  auditives.  It  is  well  known  that  a  trained  musi- 
cian can  hear  the  sound  of  the  orchestra  and  each  instrument  of  the 
orchestra  from  simply  reading  the  score.  Some  people  use  auditory 
sensations  for  the  use  of  language.  I  suppose,  to  use  a  familiar  illus- 
tration, most  people  distinctly  hear  the  sound  of  the  speaker's  voice 
when  reading  the  address  of  a  person  with  whom  they  have  a  personal 
acquaintance. 

As  to  the  senses  of  smell  and  taste,  the  revivification  of  past  sensa- 
tions of  each  of  these  is  less  vivid  than  with  visual  and  auditory  images, 
but,  nevertheless,  the  faculty  exists  with  some  people  in  a  greater  or  less 
degree. 

Now,  the  same  law  must  hold  true  for  general  sensibility  as  for 
special  sensibility — for  tactile,  thermal,  and  pain  sensations  :  the  law  is 
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general,  not  special.  Pain  sensations  are,  in  some  people,  particularly 
easily  revived  as  memory-images  or  quasi-hallucinations.  Some  per- 
fectly healthy  people,  as  is  well  known,  have  only  to  think  of  a  pain  or 
of  a  disease  in  a  certain  part  to  have  the  feeling.  This  is  especially 
easy  if  previously  that  part  has  been  the  subject  of  painful  disease. 
From  my  own  clinical  experience  I  could  cite  numerous  illustrations 
of  this.  Sometimes  these  disagreeable  or  painful  sensations  are  excited 
not  by  the  thought  of  the  sensation  itself,  but  by  associated  images,  as 
in  one  patient  who  was  taken  with  nausea  on  the  sight  of  a  rubber  mat 
which  recalled  a  similar  mat  on  board  ship,  or,  in  another  case,  when 
the  thought  of  a  possible  cancer  of  the  ovary  in  another  patient  excited 
pain  in  that  region.  These  are  all  true  memorial  images  of  past  sensa- 
tions. Persons  who  exhibit  the  faculty  may  be  called  algogenetics,  and 
the  phenomenon  when  it  constitutes  a  factor  in  disease  algogenesia.  We 
have,  then,  visuals,  auditives,  algogenetics,  etc. 

After  psychical  pains  of  this  kind  have  persisted  for  any  length  of 
time  they  become,  by  the  law  of  association,  so  united  with  other  sensa- 
tions and  movements  that  they  tend  to  become  excited  by  mere  asso- 
ciation alone,  with  or  without  mental  concentration — that  is,  they 
become  habit  pains. 

Traumatic  Lumbago. — A  very  common  location  of  pain  and  tender- 
ness is  the  lumbar  region.  These  symptoms  then  simulate  lumbago.  The 
commonly  accepted  explanation  of  traumatic  lumbago  is  that  it  is  a  per- 
sisting sprain  of  the  muscles  and  ligaments.  While  it  is  impossible  to 
disprove  that  this  may  at  times  be  the  pathological  condition  present,  it  is 
extremely  unlikely  that  in  the  majority  of  instances  the  pain  felt  in  this 
location  differs  from  that  just  described  and  manifested  in  other  regions 
of  the  body.  In  many  instances  the  purely  psychical  character  of  such 
a  lumbago  is  obvious.  The  exquisite  hypersesthesia  of  the  muscles, 
extending  even  to  the  skin,  is  such  as  is  never  met  with  in  true  sprains. 
Not  only  the  slightest  movement,  but  the  lightest  touch  over  the  skin, 
causes  intense  agony  and  throws  the  patient  into  great  mental  agitation. 
All  analogy  would  seem  to  indicate  that  with  certain  exceptions — which, 
however,  it  must  be  difficult  to  make  practically — the  more  moderate 
cases  have  a  similar  pathology.  The  origin  of  such  a  "  lumbago  "  is 
undoubtedly  to  be  sought  in  some  trauma,  but  the  persistence  of  the 
painful  sensations  can  only  be  ascribed  to  psychical  influences.  If 
traumatic  lumbago  is  really  a  persisting  sprain,  it  seems  inexplicable 
that  it  should  not  be  met  with  amongst  football-players,  who  should  be 
particularly  subject  to  such  sprains. 

Very  often  the  original  trauma  can  only  be  inferred  from  the  nature 
of  the  accident,  inasmuch  as  the  victims  of  severe  accidents  are  fre- 
quently too  excited  to  remember  much  about  the  details,  or  loss  of  con- 
sciousness may  have  prevented  this.  But  often  enough  the  patient 
remembers  quite  clearly  the  circumstances  of  the  accident,  or  the 
presence  of  bruises  or  wounds,  which  at  the  time  were  never  felt,  tells 
the  story. 

Ocular  Pain,  Headache,  etc. — We  are  perhaps  on  less  sure  ground 
when  we  seek  to  explain  painful  sensations  other  than  those  associated 
with  or  originally  excited  by  trauma  ;  but  some  of  them,  such  as  pain  and 
headache  brought  on  by  mental  and  physical  exertion,  are,  in  certain 
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instances  at  least,  intelligible.  Pain  or  discomfort  from  using  the  eves  is 
frequently  complained  of,  as  in  non-traumatic  cases.  This  pain  is  usually 
in  the  eyes  themselves,  or  it  may  be  in  the  head,  and  then  may  be  felt  as 
localized  pains  or  simply  as  a  headache.  AVhy  should  use  of  apparently 
uninjured  organs  like  the  eyes  cause  pain  ?  If  the  eyes  ^vere  in  a  state 
of  inflammation  or  had  been  the  direct  object  of  trauma,  such  sensations 
might  be  intelligible  on  general  principles,  but  in  the  absence  of  such  con- 
ditions it  seems  at  first  sight  paradoxical  that  the  use  of  a  healthy  organ 
should  cause  pain  in  itself  or  in  adjoining  parts.  Yet  this  is  one  of  the 
commonest  of  symptoms  in  neurasthenia.  An  intelligible,  even  if  not 
easily  demonstrable,  explanation  of  this  is  to  be  found  in  the  law  of  diifn- 
sion  of  energy  under  excessive  mental  or  physical  effort.  ^Vhen  the  mind 
is  in  a  perfectly  healthy  state  we  are  not  conscious  of  any  eiFort  in  con- 
centrating the  attention  and  fixing  the  eyes  (including  accommodation) 
while  reading,  but  in  doing  this  when  the  mind  is  tired  we  are  conscious 
of  a  distinct  eftbrt,  which  increases  proportionately  with  the  increase 
of  fiitigue.  Now,  all  analogy  with  similar  ])rocesses  elsewhere  in  the 
body  shows  that  we  cannot  increase  the  expenditure  of  nervous  energy 
to  one  centre  without  diffusing  a  greater  or  less  amount  of  energy  to 
associated  centres.  Consequently,  when  the  mind  is  in  a  condition 
of  fatigue  the  increased  mental  effort  demanded  to  work  the  visual 
apparatus,  to  contract  the  muscles  of  the  eyes,  to  bring  about  the  neces- 
sary amount  of  accommodation,  to  fix  the  attention,  and  to  unite 
together  the  various  mental  processes  involved  diffuses  itself  as 
nervous  discharge  to  associated  cerebral  centres  of  the  sensory  region. 
These  sensory  centres  may  be  those  for  the  eyeball  or  closely  asso- 
ciated centres,  for  the  scalp,  the  cranium,  the  back  of  the  head,  the 
neck,  etc.  Painful  sensations  in  each  region  would  respectively  result, 
and  we  should  have  eye-pain,  headache,  occipital  neuralgia,  etc.  A 
similar  explanation  would  account  for  not  only  the  eye-pain,  but  the 
headaches,  the  pain  in  the  neck,  and  even  in  the  back,  which  are 
so  often  met  with  in  eye-strain  from  errors  of  refraction,  etc.  An 
element  in  the  causation  of  the  more  distant  pains  in  this  affection 
may  be  the  fact  that  to  fix  the  eyes  it  is  necessary  to  fix  the  head  ;  the 
latter  act  involves  the  innervation  of  the  muscles  of  the  neck  and  even 
of  the  back.  Hence  the  increased  effort  required  to  overcome  the  effect 
of  defective  refraction  would  probably  diffuse  nervous  discharge  to  all 
the  sensory  centres  associated  with  the  muscles  involved.  Evidence  in 
corroboration  of  this  explanation  may  be  drawn  from  analogous  pro- 
cesses of  which  we  have  definite  knowledge.  For  example  :  in  an  epi- 
leptic fit  the  discharge  starting  in  one  centre  spreads  successively  to 
adjoining  centres.  In  contracting  a  single  group  of  muscles,  as  in  flex- 
ing a  finger,  with  increasing  effort  more  widely  distributed  groups  of 
muscles  are  successively  thrown  into  contraction,  so  that  finally,  when 
the  whole  force  of  the  individual  is  exerted,  all  the  muscles  of  the  fore- 
arm, upper  arm,  shoulder,  and  even  fiice  and  trunk,  are  violently  con- 
tracted in  the  effort  intended  to  contract  simply  a  single  group  of 
muscles. 

Physiological  researches  have  shown  that  the  diminished  contractile 
power  of  a  fatigued  muscle  is  due  to  the  accumulation  in  the  muscle  of 
chemical  substances  that  poison  the  muscle.      If  these  substances  be 
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washed  out,  the  muscle  regains  its  power  of  contraction,  but  in  fatigue, 
in  consequence  of  this  accumulation,  the  muscle  responds  with  increas- 
ingly diminished  force  to  a  given  stimulus  or  requires  a  stronger  stimu- 
lus to  induce  a  given  contraction.  Mosso^  has  further  shown  that  the 
blood  also  of  a  fatigued  animal  is  defiled  by  the  accumulation  of  poison- 
ous substances.  These  may  play  a  part  in  the  symptomatology  of 
neurasthenia  and  hysteria,  and  may  be  a  factor  in  the  causation  of  the 
sensation  of  fatigue,  which  may  consequently  be  central  rather  than  pe- 
ripheral in  origin.^ 

Thus  we  have  two  factors  contributing  to  the  demand  for  increased 
effort  in  neurasthenia — diminished  contractility  of  (fatigued)  muscles 
after  use,  and  diminished  cerebral  power.  On  the  sensory  side  we  have 
the  researches  of  Head,  who  has  shown  in  disease  of  the  viscera  the  very 
common  diffusion  of  the  afferent  impressions  from  these  organs  to  the 
associated  sensory  centres  for  the  corresponding  cutaneous  regions,  pro- 
ducing hypergesthesia,  pain,  etc.  in  definite  cutaneous  areas. 

The  phenomenon  described  by  Mobius  as  akinesia  algera  has  prob- 
ably the  same  pathology,  and  exemplifies  the  excitation  of  painful  feel- 
ings by  nervous  energy  intended  for  muscular  contractions  alone.  This 
is  a  group  of  symptoms  which  consists  of  pain  excited  by  the  voluntary 
contraction  of  certain  groups  of  muscles.  This  may  become  so  exces- 
sive that  every  movement  may  create  pain,  which  thus  may  invade 
nearly  every  region  of  the  body,  and  an  incapacity  for  movement  result 
that  may  simulate  paralysis.  The  basis  of  the  phenomenon  is  neuras- 
thenia, hysteria,  or  hypochondriasis.  Pains  of  this  nature  are  evidently 
analogous  to  the  ocular  pains  just  described,  as  has  been  recogniaed  by 
Oppenheim,  who  also  points  out  that  the  pains  observed  by  Erb  asso- 
ciated with  hearing,  as  well  as  the  pain  excited  in  some  patients  by  the 
ingestion  of  food,  are  of  an  identical  character. 

It  is  evident  that  after  a  while  such  pains,  like  those  of  algogenetics, 
by  the  law  of  association  become  habit  pains,  or  what  I  have  ventured 
to  call  an  association  neurosis.  They,  then,  are  excited  by  association 
rather  than  by  diffusion  of  excessive  eftbrt.  I  have  been  able  to  demon- 
strate experimentally  the  possibility  of  exciting  the  sensory  centres  by 
diffusion  of  energy  intended  for  muscular  contraction.  The  experiment, 
performed  on  myself,  consists  in  forced  flexion  and  extension  or  elevation 
and  lowering  of  the  arms.  When  these  gymnastic  exercises  are  carried 
to  the  point  of  fatigue  a  sharp  stinging  sensation,  somewhat  widely 
diffused,  is  felt  in  the  skin  of  the  chest  area.  The  intensity  of  this  feel- 
ing has  been  sufficient  to  make  it  a  matter  of  some  effort  to  continue  the 
exercises.  This  observation  has  been  repeated  many  times.  I  have 
found  that  the  sensory  areas  involved  roughly  correspond  with  the  mus- 
cular groups  exercised. 

The  phenomenon  of  producing  a  pain  in  one  region  of  the  body  by 
slight  irritation  (as  by  scratching)  of  the  skin  in  a  distant  area  is  not 
unfamiliar  ;  likewise  the  intense  pain  in  the  back  sometimes  excited  in 

^  Mosso  [La  Fatigue,  intellectueUe  et  physique)  has  shown  that  the  blood  of  a  dog  whose 
muscles  have  been  tetanized  by  electrical  stimulation  if  injected  into  another  dog  causes 
increased  heart  action  and  increased  respiration. 

^  It  is  possible  that  the  peripherally  referred  sensation  of  muscular  fatigue  may  be 
of  central  origin,  and  due  to  the  increased  eflbrt  necessary  to  contract  the  chemically 
fatigued  (poisoned)  muscles. 
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neurasthenics  by  simply  tapping  the  patellar  tendon.  The  writer  is 
familiar  with  one  case,  a  man,  in  whom  during  mental  fatigue  the  forced 
effort  of  reading  causes  an  intensely  disagreeable  tickling  feeling  in  the 
larynx.  This  may  be  explained,  possibly,  by  the  close  association  of  the 
larynx  with  the  faculty  of  speech.  In  normal  individuals  ^  the  excita- 
tion of  pain  areas  by  muscular  effort  is  of  necessity,  on  principles  of 
evolution,  uncommon,  but  in  neurasthenia  and  hysteria  examples  of  this 
are  of  common  experience. 

The  most  probable  explanation  of  this,  it  seems  to  the  writer,  is  this 
diffusion  of  nervous  energy  under  effort.  This  may  be  the  cause  of  the 
pain  in  torticollis  and  some  of  the  occupation  neuroses  in  which  muscular 
spasm  plays  a  prominent  part.  Why  in  certain  cases  special  sensory 
areas  should  be  excited  in  preference  to  others  must  depend  upon  various 
intricate  conditions  which  we  are  not  yet  in  a  position  to  define,  but 
among  them  will  be  found  the  natural  anatomical  and  physiological  asso- 
ciations of  the  brain  on  one  hand,  and  such  antecedent  pathological 
conditions  on  the  other  as  may  have  originally  excited  directly  these 
sensory  areas  and  brought  them  into  close  association  with  the  other 
centres  in  question. 

Habit  Symptoms. — It  is  very  common  for  secondary  symptoms  of  this 
kind,  as  well  as  original  primary  symptoms,  to  persist  long  after  the 
pathological  conditions  which  give  rise  to  them  have  ceased  to  exist. 
They  then  continue  as  habit  symptoms,  and  may  complicate  the  original 
neurosis,  or,  persisting  alone,  may  give  rise  to  a  pseudo-neurasthenia  or 
hysteria.  It  is  not  inconsistent  with  probabilities  that  the  way  in  which 
this  comes  about  is  as  follows  :  The  frequent  excitation  of  nervous  pro- 
cesses of  whatever  nature  (motor,  sensory,  vasomotor,  mental,  etc.),  in 
association  with  each  other  or  with  any  physiological  act,  tends  to  group 
them  together,  and  so  unite  them  that  the  excitation  of  one  of  them  or 
the  performance  of  the  physiological  act  excites  all  the  others.  At  first 
the  nervous  processes  (symptoms)  are  pathological,  but  with  every  repe- 
tition of  the  excitation  the  union  of  the  different  members  of  the  group 
becomes  firmer,  until  finally  anything  that  excites  one  member  excites 
the  rest.  For  example,  let  us  take  the  pain  in  the  eyes  (above  discussed) 
brought  on  by  effort  in  neurasthenia.  At  first  this  depends  on  fatigue 
and  the  increased  effort  needed  to  overcome  this  condition.  By  frequent 
repetition  this  pain  becomes  associated  with  contraction  of  the  muscles 
of  accommodation  and  of  the  eyeball,  etc.  The  final  result  is  that  after 
fatigue  has  passed  away  any  use  of  these  muscles  brings  on  the  same 
pain,  which  then  becomes  a  habit  pain.  Habit  symptoms  or  association 
symptoms  of  this  kind  are  in  their  nature  truly  functional,  and,  if  this 
interpretation  be  correct,  depend  upon  the  same  physiological  law  upon 
which  all  education  depends.  It  is  owing  to  the  same  law  that  we  are 
able  to  acquire  the  faculty  of  language,  the  mechanical  arts,  the  arts  of 
music,  painting — in  fact,  all  accom])lishmcnts  and  knowledge.  The 
musician  who  sees  a  bar  of  musical  notation  before  him  hears  at  once  the 
sounds  of  various  orchestral  instruments  necessary  for  the  score,  and 
his  fingers  automatically  strike  the  keys  of  the  instruments  that  will 
reproduce  the  sounds.     The  auditory  images,  the  visual  images,  and  the 

*  The  writer  is  able  to  excite  in  himself  sharp  stinging  sensations  in  the  skin  by  gym- 
nastic exercises  carried  to  the  point  of  fatigue. 
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motor  impulses  are  all  associated  in  one  group.  These  are  all  physio- 
logical habits.  The  essential  difference  between  physiological  habits  and 
pathological  habits  is  that  one  is  the  result  of  voluntary  education  and 
is  agreeable,  and  the  other  is  the  result  of  involuntary  education  and  is 
disagreeable. 

But  the  sensations  that  accompany  physiological  habits  may  have  an 
unpleasant  character,  their  purpose  evidently  being  to  aid  in  the  preser- 
vation of  the  species.  Among  such  habits  may  be  mentioned  the  feeling 
of  hunger  and  the  local  gastric  feelings  that  are  felt  at  a  particular  hour 
of  the  day — that  is,  in  association  with  various  daily  actions.  If  the 
dinner  hour  is  changed,  say  from  one  to  two  o'clock,  these  feelings  after 
a  time  are  correspondingly  delayed.  Likewise  the  feelings  in  connection 
with  a  desire  to  urinate,  which  may  become  associated  with  various  social 
habits,  and  from  this  cause  may  become  so  frequently  excited  as  to 
become  a  neurosis. 

Symptoms  of  Traumatic  Neurosis. — The  immediate  conse- 
quences of  the  accident  vary  largely  with  its  nature,  according  to  the 
amount  of  physical  violence  that  has  been  inflicted,  and  according  to 
whether  the  shock  has  been  purely  psychical  or  has  been  accompanied 
by  physical  injuries.  The  final  consequences,  aside  from  local  injuries, 
are  very  slightly  influenced  by  such  considerations. 

By  immediate  consequences  are  meant  the  symptoms  which  immedi- 
ately follow  upon  the  accident.  When  one  takes  into  consideration  the 
great  variety  of  accidents  that  may  happen  to  an  individual,  the  great 
variation  in  their  intensity,  from  a  mere  tripping  on  the  sidewalk  to  a 
fearful  railroad  collision  or  an  electrical  shock  from  a  powerful  dynamo, 
the  different  proportions  in  which  the  physical  shock  and  psychical  shock 
are  mingled  in  the  accident  and  the  different  ways  in  which  individual 
nervous  systems  react  to  such  influences,  one  perceives  that  the  histories 
of  the  condition  immediately  following  an  accident  vary  greatly,  and 
that  it  would  be  impossible  to  describe  all  varieties  met  with.  This  is, 
however,  unnecessary,  as  the  permanent  condition,  the  real  neurosis,  is 
the  later  state  and  follows  the  immediate  consequences.  It  is  import- 
ant, however,  to  have  a  knowledge  of  the  more  common  early  symp- 
toms as  they  make  the  connecting  links  between  the  accident  and  the 
finally  developed  neurosis,  and  also  because,  from  the  point  of  view  of 
pathogenesis,  the  final  symptom  group  is  often  largely  modified  by  and 
made  up  of  symptoms  which  have  persisted  as  a  sort  of  parasites  from 
the  early  stage. 

In  the  following  description  reference  is  made  mostly  to  serious 
accidents  : 

Loss  of  consciousness  may  or  may  not  ensue,  and  is  naturally  much 
more  likely  to  occur  when  there  has  been  a  direct  blow  upon  the  head, 
either  from  some  missile  or  by  the  subject  falling  or  being  thrown  vio- 
lently to  the  ground.  When  it  is  due  to  a  pure  psychical  shock,  it  is 
more  of  the  nature  of  a  faint  or  swoon,  while  that  from  physical  trauma 
is  naturally  that  which  commonly  follows  blows  on  the  head. 

The  testimony  of  patients  is  not  reliable  as  to  whether  conscious- 
ness was  lost  or  not.  If  the  accident  was  at  all  severe  in  its  terrifying 
effects,  there  is  always  so  much  excitement  that  the  patient  is  apt  not  to 
be  able  to  give  a  connected  account  of  himself  at  the  time.     It  is  quite 
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common  for  the  patient  to  say  that,  following  the  first  crash  of  the  acci- 
dent, which  is  distinctly  remembered,  the  first  thing  he  calls  to  memory 
was  finding  himself  doing  this  or  that — extricating  himself  from  his 
position  or  helping  some  one  else,  etc.  Between  the  two  events  there 
is  an  interim  in  his  consciousness  which  he  is  unable  to  fill  up,  and  which 
he  is  liable  to  regard  as  a  loss  of  consciousness,  but  which  interval  must 
have  been  occupied  by  conscious  acts. 

In  other  cases,  however,  there  is  a  dazed  condition  of  the  mind. 
Consciousness  is  confused,  so  that  the  subject  imperfectly  takes  in  his 
surroundings. 

From  this  instant  the  immediate  effects  differ  so  in  different  cases 
that  no  single  description  will  suffice  for  all  cases.  Some  persons  are  at 
once  completely  "  knocked  out,"  as  it  were,  and  are  obliged  to  be  at  once 
transported  to  their  homes  and  put  to  bed,  to  which  they  are  confined 
for  periods  varying  from  a  few  days  to  several  weeks,  generally  in 
consequence  of  surgical  shock  and  local  injuries.  Nausea  and  vomiting 
are  not  uncommon  in  such  patients,  and  pain  from  bruises  and  sprains 
prevents  their  leaving  the  bed. 

In  other  cases,  after  the  first  shock  and  the  patient  has  extricated 
himself  from  his  dangerous  position  if  it  be  a  railroad  accident,  the 
subject,  although  in  an  excited  state  of  mind,  quite  commonly  is  entirely 
unaware  that  he  has  sustained  any  injury,  nervous  or  physical.  He 
employs  himself  helping  others,  caring  for  the  wounded,  etc.,  and  finally 
makes  his  way  home.  It  is  only  after  the  accident  is  over,  after  the 
bracing  excitement  of  the  events  of  the  day  has  subsided,  that  he  begins 
to  experience  the  beginnings  of  grave  nervous  disturbance,  or  these  may 
be  postponed  for  several  days  or  a  week.  They  then  develop  with  an 
intensity  that  may  be  fully  as  grave  as  in  cases  that  exhibit  physical 
injuries  from  the  first  instant.  Perhaps,  if  an  examination  could  be 
made  of  subjects  of  severe  accidents  at  the  time,  evidences  of  severe 
psychical  and  physical  shock  would  always  be  detected  which  were  not 
noticeable  to  the  patient.  Probably,  besides  local  pain,  tenderness,  con- 
tusions, wounds,  etc.,  various  combinations  of  vasomotor  and  cardiac  dis- 
turbance, tremor,  muscular  weakness,  mental  confusion,  and  emotion- 
ability,  such  as  always  or  quasi-physiologically  follow  great  emotional 
excitement,  would  almost  always  be  found. 

In  other  cases^  again,  the  patient  suffers  from  slight  or  moderate 
surgical  shock  ;  he  is  dazed  or  confused  for  a  moment  or  two,  feels 
weak,  perhaps  nauseated.  After  recovering  his  presence  of  mind  he 
remains  light-headed,  physically  weak,  and  experiences  headache  and  dizzi- 
ness, and  some  soreness  and  pain  in  some  part  of  the  body  where  he  has 
been  struck.  He  may  feel  sufficiently  bad  to  at  once  go  home,  or  may 
do  so  by  the  advice  of  friends,  or  he  may  continue  trying  to  pursue  his 
occupation  the  rest  of  the  day  or  giving  assistance  if  others  are  involved 
in  the  same  accident. 

From  this  time  on,  again,  the  progress  of  individual  cases  differs.  Some 
of  the  last  class  of  patients  (^omphiin  of  the  above  symptoms  for  a  few 
days,  and  exhibit  considerable  apprchensiveness  regarding  the  seriousness 
of  their  condition.  The  symptoms,  however,  subside  in  a  few  days,  a 
termination  which  is  greatly  favored  l)y  the  assurance  of  the  physician 
that  no  serious  injury  has  been  sustained.     Others,  on  the   contrary. 
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go  on  with  greater  or  less  rapidity  to  the  development  of  the  neuras- 
thenic or  hysterical  state.  Where  this  is  to  be  the  course  of  events, 
even  at  this,  which  might  be  called  arbitrarily  the  intermediate  stage, 
there  is  still  great  diversity  in  the  condition  of  individual  cases  accord- 
ing to  the  nature  of  the  accident.  It  will  conduce  to  clearness  to 
describe  the  results  of  the  severer  accidents  first,  meaning  by  this  not 
necessarily  severer  forms  of  trauma,  but  accidents  which,  by  their 
nature  or  in  consequence  of  certain  peculiarities  in  the  make-up  of  the 
individual,  produce  a  profound  psychical  or  physical  effect  upon  the 
individual.     Railroad  accidents  notoriously  are  of  this  nature. 

In  cases  where  there  has  been  severe  surgical  shock  the  patient  is, 
of  course,  as  has  been  said,  confined  to  his  bed  and  exhibits  the  well- 
known  symptoms  of  that  condition  in  addition  to  those  about  to  be 
described.  But  whether  surgical  shock  is  apparent  or  not,  or  whether 
the  subject  is  conscious  of  having  been  injured  or  not,  perhaps  even 
under  the  impression  that  he  has  gotten  oif  "  scot  free,"  he  is  apt  to  be 
troubled  with  insomnia  or  restless  sleep.  He  is  haunted  by  nightmare 
and  tosses  about  unable  to  sleep,  and  lives  over  again  the  accident.  The 
scenes  he  has  gone  through  are  pictured  with  distressing  vivid- 
ness in  his  mind.  He  has  a  feeling  of  anxiety,  apprehension,  and 
general  weakness  not  easy  to  describe.  Perhaps  the  popular  expression 
that  he  feels  nervously  shaken  describes  best  his  condition. 

In  some  cases  nausea  and  vomiting  occur,  and  sometimes  fainting 
spells  at  this  stage.  The  next  day  pain  and  soreness  in  different  parts 
of  the  body  are  added  to  the  clinical  picture.  These  localized  painful 
feelings  probably  represent  strains  from  sudden  wrenches  or  violent 
muscular  efforts  or  bruises  of  which  the  subject  may  or  may  not  have 
been  conscious.  In  this  state  these  feelings  are  similar  to  what  every 
one  has  experienced  in  the  trivial  accidents  of  every-day  life.  From 
this  time  on  they  play  one  of  the  most  important  roles  in  the  course  of 
the  neurosis,  and  when  the  accident  has  been  of  the  kind  to  produce 
local  injuries,  like  being  run  over  by  a  wagon,  they  are  the  most  prom- 
inent symptoms  at  the  beginning. 

Pain  may  of  course  be  localized  in  any  part  of  the  body,  but  per- 
haps the  most  usual  situations  are  the  spine,  especially  the  lumbar 
region  (when  it  is  known  as  "  traumatic  lumbago  "),  the  neck,  and  head. 
"When  in  the  head  it  is  generally  the  expression  of  the  effect  of  blows. 
At  first  pain  and  tenderness  are  localized  and  confined  to  the  region 
injured,  but  later  it  is  apt  to  spread  to  neighboring  parts  and  become 
more  or  less  diffused,  as  all  through  the  head  and  up  and  down  the  spine. 

The  patient  feels  weak  and  complains  of  lassitude,  which  is  both 
mental  and  physical.  His  mind  feels  "  muddled,"  and  he  is  unable  to 
concentrate  it  for  any  extended  application.  Physical  exertion  tires  him 
as  well,  and  he  is  unable  or  indisposed  to  make  exertion,  although  he 
may  attempt  to  carry  on  his  usual  vocation,  but  with  poor  success. 
Headache  is  very  common,  and  may  from  this  time  on  be  more  or  less 
persistent.  The  symptoms  now  begin  to  crystallize  themselves  into  one 
or  the  other  of  the  different  types  that  the  neurosis  is  going  to  take.  If 
hysteria,  then  anaesthesia,  paralyses,  and  other  stigmata  develop,  if  they 
have  not  already  done  so  ;  if  neurasthenia,  the  characteristic  manifesta- 
tions of  that  condition,  or  mixed  types,  partaking  more  or  less  of  each 


636  TRAUMATIC  NEUROSES. 

condition  maybe  the  final  outcome.  But,  as  has  been  said  already  in  the 
section  on  Pathology,  many  cases  of  neurasthenia  are  in  reality  hysteria 
without  stigmata,  and  it  is  merely  a  question  of  terms  whether  a  case  of 
neurasthenia  with  one  or  more  stigmata  shall  be  classed  with  one  or  the 
other  affection. 

Traumatic  Neurasthenia. 

As  traumatic  neurasthenia  resembles  in  general  idiopathic  neuras- 
thenia, it  is  not  necessary  to  describe  the  symptoms  with  any  great 
extensiveness,  but  the  reader  is  referred  to  the  article  on  Neurasthenia 
in  this  work.  Nevertheless,  there  are  certain  peculiarities  of  the  trau- 
matic form  which  tend  to  give  it  a  stamp  of  its  own.  While  most  of 
the  symptoms  of  the  idiopathic  form  are  met  with  in  the  traumatic 
form,  still  the  grouping  is  usually  somewhat  different,  and  certain  symp- 
toms dominate  the  picture  and  stand  out  in  such  a  way  as  to  overshadow 
the  others. 

The  essential  features  of  neurasthenia  are  an  incapacity  for  pro- 
longed effort — whether  this  be  mental  or  physical — and  an  increased 
irritability  of  the  organism.  There  is  an  incapacity  for  sustained  effort, 
which,  if  persisted  in,  brings  on  abnormally  early  and  with  abnormal 
intensity  the  sense  of  fatigue.  This  is  what  is  called  in  athletic  par- 
lance "  lack  of  endurance,"  and  is  shown  on  both  the  motor  and  sen- 
sory side.  The  patient  who  could  before  walk  several  miles  can  only 
walk  a  block  or  two  without  exhaustion.  A  few  gymnastic  exercises 
that  would  only  refresh  a  normal  person  has  the  same  result.  He 
may  be  able  to  lift  as  great  a  weight  as  before,  but  a  much  less  number 
of  times.  It  is  highly  probable,  however,  that  if  careful  measure- 
ments were  made  which  could  be  compared  with  similar  ones  made 
before  the  accident,  the  maximum  single  effort  would  be  found  to 
be  less.  But  such  observations  are  rarely  possible.  Practically,  there 
is  no  diminution  of  strength  of  this  kind  recognizable.  After  sustained 
physical  effort  the  succeeding  exhaustion  is  much  more  intense  than  that 
which  ordinarily  follows  the  effort  necessary  to  fatigue  a  normal  person, 
and  persists  a  longer  time,  so  that  a  few  hours  of  effort  are  paid  for  by 
several  days  of  suffering.  The  same  thing  is  true  of  mental  effort. 
There  is  the  same  incapacity  for  persistent  application,  which  brings  on 
a  sense  of  mental  fatigue  and  confusion  of  thought.  But,  besides 
fatigue,  persistent  effort  brings  on  a  train  of  symptoms  varying  in  their 
character  with  the  case ;  among  them  may  be  mentioned  headache, 
insomnia,  vasomotor  disturbances,  pain,  and  so  forth. 

As  has  been  pointed  out  in  the  discussion  of  the  question  of  the 
pathogenesis,  some  of  these  symptoms  may  be  regarded  as  tlie  effect 
of  diffusion  of  nervous  energy,  in  consequence  of  forced  effort,  to  asso- 
ciated nervous  centres  and  tracts.  In  this  way  feelings  connected  with 
differcmt  regions  of  the  body  are  aroused  by  mental  or  physical  effort 
directed  to  some  otlier  part. 

Many  of  these  effects  are  usually  spoken  of  as  manifestations  of  in- 
creased irritability,  which  is  the  second  peculiarity  of  neurasthenia.  By 
this  is  meant  that  the  subject  is  abnormally  sensitive  to  the  influences  of 
his  environment.  Heat  and  cold  cause  excessive  discomfort  or  distress. 
Loud  noises  or  noises  not  ordinarily  noticed  excite  the  patient,  and  in 
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some  cases  bring  on  attacks  of  associated  local  symptoms.  General  ner- 
vousness may  be  complained  of,  but  in  my  experience  this  has  been  less 
common  than  in  the  idiopathic  form.  Slight  causes  excite  the  various 
local  or  diffused  pains  which  are  so  frequently  present.  Likewise,  he  is 
mentally  excited  and  angered  by  trivial  contradictions  and  disappoint- 
ments that  ordinarily  he  would  not  mind. 

In  almost  all  cases  of  neurasthenia,  with  few  exceptions,  this  tend- 
ency to  fatigue  and  increased  irritability,  or  lack  of  inhibition,  is 
present,  but  special  inquiry  must  often  be  made  to  determine  the 
presence  of  these  phenomena,  as  they  are  frequently  overshadowed  by 
other  local  and  more  objective  symptoms  which  occupy  the  patient's 
mind  to  the  exclusion  of  the  more  general  symptoms.  Besides  what  has 
just  been  said,  only  those  symptoms  of  neurasthenia  which  are  more 
commonly  met  with  in  the  traumatic  form  need  be  mentioned  here. 
They  may  be  mental  or  physical,  and  either  may  predominate. 

Mental  Symptoms. — With  the  exception  of  the  incapacity  for  per- 
sistent mental  effort,  the  mental  symptoms  in  the  majority  of  cases  are 
of  slight  character,  and  for  the  most  part  limited  to  a  certain  amount  of 
irritability  of  temper,  nervousness,  and  lack  of  energy.  The  memory 
is  complained  of  as  not  being  as  good  as  before,  and  there  is  apt  to  be  a 
certain  amount  of  depression  and  apprehension  regarding  the  patient's 
condition ;  but  usually  the  amount  of  intellectual  work  which  the 
patient  can  perform  for  one  reason  or  another  is  diminished.  In  a 
smaller  number  of  cases,  on  the  other  hand,  the  mental  symptoms  are 
more  important :  an  inability  to  fix  the  attention  and  to  concentrate  the 
mind  is  noticeable ;  the  patient  finds  difficulty  in  keeping  his  thoughts 
in  hand  and  controlling  them  and  in  arriving  at  a  decision  in  matters 
which  ordinarily  he  would  settle  without  difficulty.  Small  matters,  in 
reality  of  little  moment,  seem  of  momentous  importance  and  disturb  his 
■equanimity.  Molehills  become  mountains  in  thought.  The  quality  of 
intellectual  work  is  apt  to  be  decidedly  inferior  to  what  it  was  pre- 
viously, although  it  is  not  easy  in  such  matters  to  estimate  exactly  the 
amount  of  the  difference.  The  mind  becomes  easily  confused,  and  the 
thoughts  do  not  arrange  themselves  with  precision.  If  obliged  to  do 
accounts,  the  patient  makes  many  mistakes  or  fails  entirely  in  severe 
cases.  The  memory  is  apt  to  be  bad,  so  that  the  patient  finds  himself 
resorting  to  various  devices  to  prevent  forgetting  important  matters. 
On  the  affective  side  equal  mental  changes  are  often  recognized.  The 
relatives  point  out  that  the  character  of  the  patient  has  changed.  Al- 
though before  amiable,  of  an  even  temperament,  and  cheerful,  he  has 
become  irritable,  depressed,  and  emotional.  In  extreme  cases  these 
mental  symptoms  may  stand  out  in  bold  relief  and  dominate  the  picture. 

But,  as  a  rule,  the  most  severe  mental  symptoms  are  met  with  in 
hysteria  in  which  stigmata  are  present  or  have  occurred  in  some  part  of 
its  course.  In  such  cases  the  patient  may  be  so  irascible  that  the  slightest 
contradiction  excites  him  to  anger,  and  putting  him  to  the  inconvenience 
of  an  examination  has  the  same  result.  It  is  not  rare  that  this  peculiarity 
exposes  him  to  the  suspicion  on  the  part  of  the  physician  of  exaggera- 
tion or  malingering.  He  may  be  emotional  and  easily  excited  to  tears. 
In  some  cases  he  breaks  down  from  merely  being  questioned  about 
the  accident  or  his  disabilities.     Pain  is  not  easily  borne,  so  that  tests 
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for  tenderness  excite  him  likewise  to  tears.  He  may  be  suspicious, 
apprehensive,  and  melancholic.  Bad  dreams  are  often  a  tormenting 
symptom,  and  insomnia,  crying,  and  laughing  spells  may  be  noticed. 

It  must  not  be  imagined  that  all  cases  show  such  extreme  mental 
symptoms.  On  the  contrary,  the  great  majority  are  of  a  milder  type. 
Every  degree  of  mental  change,  from  slight  fatigue,  mental  confusion, 
and  irritability  to  the  most  exaggerated  types,  are  met  with.  As  neuras- 
thenia shades  into,  and  often  is,  hysteria,  the  latter  class,  more  properly 
perhaps,  should  be  classed  as  hysteria. 

Sensory  Symptoms. — These  are,  for  the  most  part,  limited  to  pain  and 
hyperaesthesia  of  the  general  and  special  senses.  Pain  plays  a  very 
important  part  in  the  clinical  picture,  and  in  a  large  proportion  of  cases 
is  the  source  of  the  greater  part  of  the  discomfort  complained  of.  It 
may  be  situated,  as  has  already  been  said  in  the  preceding  part  of  this 
article,  in  almost  any  part  of  the  body,  but  the  most  common  situations 
are  the  back  and  head.  When  in  the  lumbar  region  it  is  known  as  trau- 
matic lumbago,  and  is  usually  attributed  to  sprain  of  the  muscles  and 
ligaments.  While  injury  is  probably  usually  the  exciting  cause  of  this 
pain,  yet  probably  in  the  great  majority  of  cases,  after  the  neurosis  has 
continued  any  length  of  time,  such  physical  injuries  have  long  ceased  to 
exist  and  the  pain  persists  as  a  pure  psychical  phenomenon.  It  is  prob- 
able that  only  in  rare  cases  traumatic  lumbago  of  long  standing  really 
represents  any  local  organic  change.  The  same  may  be  said  of  pain  in 
the  cervical  and  dorsal  spine,  which  is  also  common.  Pain  along  the 
whole  length  of  the  spine,  such  as  is  seen  in  idiopathic  neurasthenia,  or 
what  used  to  be  called  spinal  irritation,  is  often  met  with.  Pain,  either 
localized  or  diffused  through  the  cranium,  is  frequent  in  cases  in  which 
blows  upon  the  head  have  occurred.  In  fact,  it  may  be  said  that  wher- 
ever a  local  injury  has  been  sustained,  whether  a  bruise,  a  sprain,  or  a 
fracture,  there  pain  is  likely  to  afterward  persist  so  long  as  the  neurosis 
continues.  These  pains  may  be  more  or  less  constant  or  they  may  be 
brought  on  by  attempts  at  physical  and  mental  effort.  In  some  cases 
the  patient  is  comfortable  so  long  as  he  remains  quiet,  but  any  attempt  to 
carry  on  his  ordinary  vocations  results  in  paroxysms  of  pain.  Quite 
commonly,  worry  or  anxiety,  anything  that  disturbs  the  mental  equilib- 
rium, likewise  induces  attacks  of  pain  in  these  regions.  The  painful 
areas  are  also  apt  to  be  the  seat  of  tenderness  even  when  absolutely  no 
objective  condition  exists  that  would  reasonably  account  for  them.  The 
persistence  of  tenderness  has  probably  the  same  pathology  as  that  of 
pain — that  is,  it  probably  has  a  psychical  genesis. 

The  hypercesthesia  above  referred  to  is  not,  as  a  rule,  very  marked, 
but  it  may  be  present.  Anccsthesia  does  not  occur  in  neurasthenia. 
Sometimes  parcesthesia  in  the  form  of  numbness  of  one  side  of  the  body, 
of  an  entirely  subjective  nature,  is  complained  of.  A  very  common 
sensory  symptom  is  headache,  which  nuiy  be  more  or  less  constant  or 
brought  on  by  various  exciting  causes.  Dizziness  is  sometimes  an 
annoying  symptom. 

3fotor  Sympttoms. — Paralysis  does  not  occur,  and  the  motor  symptoms 
arc  almost  entirely  limited  to  a  lack  of  endurance  and  to  a  slight  dimi- 
nution   in  muscular   strength.     Twitchings  and  tremor  are  sometimes 
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observed.  Both  the  tendon  and  shin  reflexes  are  very  frequently  exag- 
gerated, although  with  equal  frequency  they  are  normal. 

Ocular  symptoms  are  limited  to  asthenopia,  and  in  some  cases  slight 
limitation  of  the  field  of  vision.  This  asthenopia  is  manifested  by  early 
fatigue  on  use  of  the  eyes  (although  this  is  more  properly  a  part  of  the 
mental  fatigue  already  described)  and  pain  and  headache  after  similar 
efforts.  In  severe  cases  very  slight  use  of  the  eyes  in  reading,  writing, 
drawing,  etc.  excites  confusion  of  thought  and  a  sense  of  prostration, 
severe  pain  in  the  eyes  and  parts  of  the  head,  as  well  as  headache. 

Slight  limitation  of  the  field  of  vision  undoubtedly  sometimes  occurs, 
although  this  is  not  admitted  by  some  writers.  This  is  merely  a  ques- 
tion of  classification,  it  being  only  a  matter  of  opinion  as  to  whether  the 
existence  of  this  stigma  should  take  the  case  out  of  the  class  of  neuras- 
thenia and  place  it  with  hysteria.  As  has  been  said,  many  cases  of  what 
is  clinically  neurasthenia  are  pathologically  hysteria.  The  distinction 
is  of  little  consequence.  This  limitation  of  the  field  of  vision  may 
exhibit  itself  after  fatigue  from  using  the  eyes,  so  that  when  the  field  is 
taken  two  or  three  times  with  the  perimeter  the  second  and  third  fields 
will  be  more  contracted  than  the  first.  It  has  been  my  experience  that 
wdien  the  test  is  not  quickly  made  and  the  patient  obviously  becomes  tired, 
apparently  contradictory  results  are  obtained  when  the  observer  attempts 
to  verify  his  observations  by  repetition.  A  similar  condition  is  the  so- 
called  "  shifting  type  "  (Forster)  of  contracted  field. 

The  muscles  of  accommodation  show  also  a  tendency  to  early  fatigue, 
as  do  those  of  other  parts  of  the  body.  The  pupils  are  apt  to  be  unusu- 
ally dilated,  and  may  exhibit  the  oscillating  phenomenon  on  exposure  to 
light — that  is,  they  first  contract  and  then  dilate. 

The  auditory  symptoms  are  insignificant,  and  are  limited  to  hyperses- 
thesia,  but  the  dizziness  which  is  not  uncommon  may  possibly  be  looked 
upon  as  an  auditory  symptom. 

Vasomotor  and  circulatory  symptoms  are  important,  and  often  a  cause 
of  distress.  Feelings  of  heat  and  flushing,  especially  after  effort,  are 
often  complained  of,  as  well  as  cold  hands  and  feet.  This  coldness  of 
the  extremities  may  be  objectively  apparent  to  the  touch.  There  may 
also  be  excessive  perspiration  or  the  reverse.  Nutrition  may  be  impaired 
in  a  way  that,  after  the  neurosis  has  persisted  a  certain  length  of  time,  a 
diminution  in  the  body  weight  occurs.  Degenerative  atrophy  does  not 
take  place.  In  this  connection  the  physician  should  be  warned  not  to 
hastily  assume  the  existence  of  atrophy  of  the  limbs  because  of  a 
moderate  difference  in  the  circumference  of  the  two  sides  by  measure- 
ment. Normally,  according  to  Walton,  there  is  a  difference  in  the  two 
sides  of  the  body  in  about  two  thirds  of  all  persons,  and  the  maximum 
difference  in  the  circumference  of  a  limb  may  be  as  much  as  five  eighths 
of  an  inch.     The  limbs  of  either  side  may  be  the  larger. 

The  pidse  is  usually  more  frequent  than  in  health,  and  not  uncom- 
monly ranges  from  90  to  100.  These  figures  may  be  considerably 
exceeded,  but  it  is  difficult  to  eliminate  the  effect  of  the  examination 
upon  the  pulse-rate.  An  ordeal  of  this  kind  is  sufficient  to  send  the 
pulse  up  many  beats,  as  is  exemplified  by  the  experience  of  those  who 
make  physical  examinations  for  pensions,  etc.  According  to  Oppenheim, 
this  rapid  cardiac  action  may  lead  to  insufficiency,  hypertrophy,  and 
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dilatation.  The  accuracy  of  this  statement,  it  seems  to  the  writer,  is 
open  to  question,  but  it  is  very  possible  that  the  cardiac  muscle  may 
share  in  the  general  fatigue,  and  thus  from  imperfect  contraction  of 
the  circular  fibres  fail  to  close  the  mitral  orifice,  and  give  rise  to  mur- 
murs and  temporary  dilatation.  Palpitation,  dyspnoea,  praecardiac  pain, 
and  distress  may  occur,  but  in  the  writer's  experience  these  symptoms 
are  less  common  in  the  traumatic  than  in  the  idiopathic  variety  of  neur- 
asthenia. 

Digestive  symptoms,  although  met  with,  are  also  less  common  in  trau- 
matic neurasthenia,  which  in  this  respect  shows  a  marked  contrast  to  the 
same  affection  when  brought  on  by  the  debilitating  effects  of  every-day 
life. 

Irritability  of  the  urinary  mechanism,  leading  to  increased  frequency 
of  micturition,  may  occur. 

Imjjotence  in  its  various  forms  is  common,  and  makes  the  usual  im- 
pression on  the  mind  of  the  patient  if  a  male. 

An  interesting  phenomenon,  and  one  which  often  stands  out  in 
prominent  relief  in  the  clinical  picture,  is  what  may  be  called  the  seg- 
mentation or  association  of  symptoms ;  that  is  to  say,  there  is  a  tend- 
ency for  a  certain  number  of  the  symptoms,  apparently  as  a  result  of 
frequent  repetition,  to  become  grouped  together  and  segmented  off,  as  it 
were.  Originally,  such  symptoms  may  have  been  simply  the  physio- 
logical expression  of  fear  or  fright,  or  may  have  been  caused  by  physical 
injuries,  such  as  pain  and  various  distressing  feelings.  Later,  they 
become  grouped  or  associated  together  and  form  a  quasi-neurosis  by 
themselves,  which  may  be  excited  by  various  external  conditions  which 
would  not  ordinarily  induce  such  symptoms.  For  example,  any  attempt 
at  mental  or  physical  exertion  induced  in  one  patient  the  following  train 
of  symptoms,  which  were  of  marked  severity  and  always  occurred  to- 
gether, although  when  at  rest  he  was  comfortable  :  1,  a  girdle  pain  ;  2, 
lumbo-inguinal  pain  ;  3,  a  tingling  over  the  whole  right  side  ;  4,  insom- 
nia ;  5,  injection  of  eyes ;  6,  headache ;  7,  a  nauseous  testicular  pain. 
This  same  group  would  also  be  excited  by  a  loud  startling  noise  which 
evidently  recalled  the  noise  of  the  railroad  accident.  This  patient 
was  entirely  free  from  these  symptoms  unless  he  submitted  himself  to 
certain  special  exciting  causes,  but  the  symptoms  themselves  had  pre- 
viously been  prominent  at  the  beginning  immediately  after  the  accident, 
and  for  the  most  part  were  then  due  to  local  injuries. 

In  another  patient  nervous  spells  and  feeling  of  fright,  extreme 
tremor  affecting  the  whole  body,  were  excited  simply  by  thoughts  of  his 
condition.  In  this  case  these  symptoms  were  the  primary  ones  orig- 
inally excited  by  a  psychical  shock,  and  were  the  expression  of  fear. 
Later,  they  subsided,  but  only  to  be  re-excited  by  thoughts  connected 
with  the  injury. 

In  still  another  case  during  the  continuance  of  tlie  neurosis,  and  long 
after  the  ])atient  was  substantially  well,  talking  about  herself  or  the 
accident  still  brings  on  the  attacks  of  j)ain,  flusliiug,  mental  confusion, 
nervousness,  and  other  symptoms.  In  all  of  such  cases  the  symptoms 
thus  excited  are  always  the  same,  and  the  excitation  of  one  ensures  the 
accompaniment  of  the  others,  although  they  were  originally  referable  to 
mental  or  local  physical  conditions.    They  persist  long  after  such  condi- 


TRAUMATIC  HYSTERIA.  641 

tions  cease  to  exist.  They  often  play  an  important  part  in  the  symp- 
tomatology of  the  affection,  but  to  he  recognized  require  careful  ex- 
amination on  the  part  of  the  physician.  Another  set  of  symptoms 
worthy  of  mention  is  the  reproduction  of  neurasthenic  symptoms  from 
which  the  patient  previously  suffered  before  the  accident ;  that  is  to  say, 
it  sometimes  happens  that  a  person  who  has  been  subject  to  neurasthenia 
or  hysteria,  but  has  substantially  recovered  from  these  conditions,  meets 
with  an  accident,  which  then  has  the  effect  of  reproducing  all  the  old 
symptoms  in  their  original  form. 

Traumatic  Hysteria. 

As  has  been  explained  already,  it  is  not  always  possible  to  draw 
a  sharp  line  of  distinction  between  neurasthenia  and  hysteria,  for, 
while  hysteria  is  not  neurasthenia,  yet,  clinically,  neurasthenia  may 
be  hysteria,  and  one  condition  may  develop  into  or  complicate  the 
other.  The  French  school  of  writers,  whose  views  at  present  dom- 
inate in  this  field  of  neurology,  tend  to  make  the  distinction  depend 
upon  whether  or  not  the  so-called  objective  stigmata  are  present. 
By  stigmata  are  meant  such  defects  as  paralysis,  ansesthesia,  contrac- 
tions, visual  troubles,  and  hystero-epileptic  attacks.  Some  would 
insist  that  the  presence  of  one  or  more  of  the  stigmata  is  requisite  for 
hysteria,  or  at  least  for  so-called  hysteria  major  as  distinguished  from 
hysteria  minor.  But  this  is  a  mistake,  as,  in  the  first  place,  the  dis- 
tinction between  major  and  minor  hysteria  is  an  arbitrary  one,  one  con- 
dition shading  into  the  other ;  and,  in  the  second  place,  hysteria  may  be 
quite  as  well  marked  and  quite  as  severe  without  stigmata  as  with  them, 
unless  amongst  stigmata  are  included  the  whole  symptomatology  of 
hysteria. 

Every  clinician  of  experience  was  familiar  with  hysteria  without 
these  manifestations  before  the  work  of  Charcot  and  his  pupils  had,  by 
their  brilliant  studies,  given  such  prominence  to  the  objective  mani- 
festations. 

The  tendency  at  present  is  to  leave  too  much  out  of  sight  those 
forms  of  hysteria  in  which  paralysis,  anaesthesia,  and  similar  troubles 
are  not  observed.  Nevertheless,  considering  the  frequency  with  which 
these  troubles  occur  and  the  distinctness  with  which  the  different  types 
are  defined,  it  is  convenient  to  describe  hysteria  with  stigmata  by  itself, 
as  will  be  done  here.  Traumatic  hysteria  of  this  type  does  not  differ 
essentially  from  non-traumatic  hysteria,  excepting  that,  as  with  neuras- 
thenia, it  is  apt  to  be  complicated  by  the  effects  of  local  injuries,  and 
certain  features  are  likely,  but  not  necessarily,  to  be  stamped  upon  it 
by  the  accident,  so  as  to  give  it  a  peculiar  clinical  picture  of  its  own. 

Traumatic  hysteria  may  occur — 1,  without  marked  neurasthenic 
symptoms,  or  2,  with  marked  neurasthenic  symptoms. 

Hysteria  without  marked  neurasthenic  symptoms  is  more  apt  to 
develop  after  slight  accidents,  such  as  moderate  blows  or  slight  falls. 
But  whether  the  case  be  of  the  neurasthenic  type  or  not,  the  physical 
manifestations  (paralysis,  etc.)  may  come  on  at  once  or  after  a  slight 
interval — a  period  of  preparation  or  meditation,  as  it  has  been  termed 
by  Charcot.     This  period  varies  from  twelve  hours  to  as  many  days. 
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As  an  instance  of  immediate  development  may  be  mentioned  that  of  the 
case  of  my  own,  already  referred  to  (p.  615),  in  which  an  "attack"  and 
paralysis  of  the  leg  with  contraction  immediately  followed  a  fall  back- 
ward due  to  an  attempt  at  high  kicking. 

Miura^  collected  31  cases  of  brachial  monoplegia,  including  three  of 
his  own.  Of  these  31  cases,  15  were  caused  by  a  traumatism  of  some 
kind,  from  a  simple  prick  of  a  hairpin  to  a  fracture  of  the  arm.  Of  the 
15,  the  time  of  development  of  the  paralysis  was  noted  in  9.  It  was 
immediate  in  3,  but  after  an  interval  varying  from  fourteen  hours  to 
eight  days  in  6. 

Very  slight  blows  may  induce  hysterical  manifestations.  In  one  of 
Charcot's  cases  a  paralysis  of  the  hand  came  on  in  a  woman  who  slapped 
her  child  with  the  back  of  the  same  hand  ;  but  in  such  cases  there  is 
almost  always  a  bad  history  of  heredity. 

Hysteria  with  neurasthenic  symptoms  is  the  form  taken  in  the  great 
majority  of  instances  (hystero-neurasthenia).  Especially  is  this  the  case 
after  severe  accidents  in  which  there  has  been  profound  physical  or 
psychical  shock.  The  immediate  consequences  of  the  accident  and  the 
neurasthenic  condition  are  the  same  as  has  already  been  described,  and 
it  is  not  necessary  to  repeat  what  was  said.  There  is  the  same  tendency 
to  fatigue  and  nervous  irritability.  The  local  and  general  pains  which 
have  such  prominence  in  traumatic  neurasthenia  play  an  equal  part. 
The  mental  symptoms  are  also  the  same  in  kind,  but  in  hysteria  the 
most  severe  disturbances  are  met  with.  There  is  greater  emotionability, 
and  the  alterations  of  personality  are  more  marked.  Of  course  there 
are,  as  well,  mild  cases  with  little  change  of  this  kind,  the  manifestations 
being  largely  limited  to  the  physical  troubles.  But  in  the  severer  cases 
the  subjects  are  described  by  the  popular  terra  hysterical.  There  may 
be  uncalled-for  attacks  of  crying  and  laughing,  these  occurring  without 
provocation  or  from  slight  causes.  The  patients  may  be  irascible,  irritable, 
suspicious,  and  there  may  be  ideas  which  are  more  or  less  fixed  and 
mental  depression.  Sometimes  such  patients  give  the  impression  of 
being  broken  down  by  suflFering,  but  the  condition  is  only  in  part  a  con- 
sequence of  this  kind.  The  change  in  character  is  noticeable  to  the 
friends.  The  lack  of  self-control  is  marked.  Incapacity  for  applica- 
tion, poor  memory,  etc.  are  present  as  in  simple  neurasthenia. 

All  this  has  already  been  described.  All  the  symptoms  that  occur 
in  traumatic  neurasthenia  may  be  present  in  traumatic  hysteria,  but  they 
may  be  masked  by  more  dominant  manifestations.  On  the  whole,  it 
may  be  said  that  as  the  changes  in  the  mental  condition  are  greater,  and 
there  are  physical  defects  in  addition,  the  disability  in  hysteria  is  greater 
than  in  neurasthenia. 

To  these  symptoms — the  neurasthenic  and  mental — are  soon  added 
one  or  more  of  the  stigmata.  The  most  common  of  these  are  cutaneous 
anaesthesia  and  analgesia,  paralysis,  contractures,  tremor,  contracted  fields 
of  vision,  amblyopia,  defective  color  vision  and  hysterical  "attacks." 
These  may  develop  early,  immediately  or  soon  after  the  accident,  or 
they  may  occur  at  any  time  in  the  course  of  the  neurasthenic  state,  so 
that  they  may  develop  synchronously  with  neurasthenic  symptoms  or 

^  Archiv.  de  Neurologie,  May,  1893. 
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be  consecutive  to  them.     They  may,  in  the  course  of  the  disease,  dis- 
appear, leaving  the  neurasthenia  persistent. 

For  the  practitioner  to  understand  traumatic  hysteria  he  must 
have  a  thorough  knowledge  of  hysteria  as  a  whole.  Without  such 
a  knowledge  it  will  be  impossible  for  him  to  comprehend  the  meaning 
of  much  that  is  of  common  observation  in  the  traumatic  neuroses, 
and,  although  certain  symptoms  are  more  common  in  the  traumatic 
form,  he  must  be  prepared  to  meet  with  every  symptom  that  has  been 
observed  in  non-traumatic  hysteria. 

It  is  only  necessary  here  to  describe  the  stigmata  which  are  more 
commonly  met  with  after  traumatism. 

Anaesthesia  is  one  of  the  commonest  of  the  stigmata,  and  follows  the 
same  laws  as  in  non-traumatic  cases.  It  may  involve  all  forms  of  sensi- 
bility (touch,  pain,  temperature,  muscular  sense,  special  senses),  or  it 
may  be  limited  to  one  or  more,  so  that  various  combinations  may  be 
found.  Pain,  touch,  and  visual  fields  are  most  frequently  affected. 
Analgesia  with  normal  tactile  sensibility  is  the  most  common  of  the 
diiferent  varieties.  In  intensity  it  may  be  of  all  degrees,  from  a  failure 
only  to  perceive  the  lightest  touch  to  absolute  loss  of  tactile  or  painful 
sensibility.  A  fact  of  considerable  diagnostic  importance,  and  one  that 
must  not  be  disregarded,  as  is  too  often  the  case,  is  that  sometimes, 
while  the  lightest  touch  may  be  felt,  it  is  not  so  distinctly  felt  as  in  the 
sound  regions  of  the  body — much  as,  when  an  electric  battery  has  run 
down,  pressing  the  key  will  ring  the  bell,  but  not  so  loudly  as  before. 
This  fact  is  so  common  in  non-traumatic  cases  that  it  cannot  be  doubted 
in  those  of  traumatic  origin.  Its  importance  lies  in  the  evidence  it 
affords  of   the  existence   of  a  stigma,  and    consequently  of  hysteria. 

The  distribution  equally  varies.  It  may  be  limited  to  the  skin  or 
may  involve  the  mucous  membranes,  muscles,  tendons,  bones,  and 
joints. 

So  far  as  concerns  the  skin,  the  most  common  form  of  distribution 
is  that  of  a  hemiansesthesia  or  of  a  limitation  to  one  limb.  Con- 
tinental writers  describe  as  common  the  islet  form,  where  the  anaesthesia 
is  distributed  in  patches  over  the  body  like  islets,  but.  in  the  experience 
of  clinicians  of  this  country  this  has,  I  believe,  been  comparatively  rare. 
This  has  been  my  experience,  which  is  in  agreement  with  that  of  Knapp, 
Dana,  Preston,  and  others.  In  the  hemiansesthetic  form  the  ansesthesia 
is  limited  by  the  median  line  of  the  body,  but  I  think  I  am  right  in  say- 
ing that  this  limit  is  not  so  fixed  as  it  is  usually  described  to  be,  as  it  may 
be  one  or  two  inches  on  one  side  or  the  other.  I  think  it  is  extremely 
probable  that  in  consequence  of  the  highly  suggestable  state  which  charac- 
terizes the  hysterical  condition  the  limiting  line  of  the  anaesthesia  has 
too    frequently,    and   all    unconsciously,    been    manufactured^   by   the 

^  In  three  cases  I  have  been  able  to  verify  this  statement.  Tn  one  case  the  examin- 
ing physician,  thinking  the  limiting  line  should  be  two  inches  from  the  median  line  on 
the  anaesthetic  side,  demonstrated  this  boundary,  but  when  erroneously  told  it  should  be 
on  the  opposite  side,  corrected,  as  he  thought,  his  faulty  observation  and  demonstrated 
the  line  in  the  new  situation.  In  another  case,  not  being  convinced  of  the  real  existence 
of  a  hemianesthesia  which  had  been  found,  T  offered  to  demonstrate  ansesthesia  in  any 
part  of  the  body,  allowing  my  collegue  to  draw  a  limiting  line  anywhere.  In  this 
I  was  successful,  the  limiting  line  having  been  drawn  diagonally  on  the  abdomen.  The 
mode  was  simply  to  suggest  a  line  by  touch.  Another  case  was  demonstrated  in  my 
clinic  before  the  class. 
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examiner  by  suggestion.  With  the  mind  on  the  median  line  as  a  limit  it 
is  difficult  not  to  suggest  this  boundary  to  the  subject  by  the  mode  of 
touching  or  pricking  the  skin. 

When  the  anaesthesia  is  confined  to  one  limb,  it  takes  the  so-called 
stocking  or  glove  form — that  is,  includes  the  whole  circumference  of 
the  limb,  ancl  is  limited  above  by  a  line  running  bracelet-like  around  the 
limb.  I  also  think  this  line  is  not  so  sharp  as  it  is  usually  stated  to  be, 
and  that,  although  one  can  make  out  a  bracelet-like  line,  this  is  con- 
fined to  the  existing  profound  ansesthesia,  and  that  a  second  zone  of 
slight  loss  of  sensation  extends  upward  and  shades  into  normal  sensi- 
bility. When  the  anaesthesia  is  nowhere  profound,  it  is  not  easy  to 
determine  a  limiting  line,  but  the  anaesthesia  involves  the  whole  circum- 
ference of  the  limb,  and  is  not  limited  to  the  distribution  of  individual 
nerves  or  the  areas  supplied  by  spinal  segments. 

In  paraplegia  the  anaesthesia  may  affect  both  legs. 

Special  Senses. — The  most  important  of  the  disturbances  of  the 
special  senses  are  those  of  vision,  and  of  these  the  most  common  are 
contraction  of  the  visual  fields,  amblyopia,  and  color-blindness.  Contracted 
field  is  a  common  accompaniment  of  cutaneous  anaesthesia,  but  may 
occur  alone,  without  other  impairment  of  sensation,  and  even  be  the 
sole  sensory  stigma.  It  is  regarded  as  valuable  evidence  of  hysteria. 
While  it  may  be  in  one  eye  alone,  in  the  great  majority  of  cases  it  occurs 
in  both  eyes^  but  is  most  marked  on  the  same  side  as  the  anaesthesia  and 

Fig.  65. 


Diaprram  of  fields  of  vision  in  a  case  of  hysterical  homonymons  hemianopsia,  from  Hendrie 
Lloyd's  clinic  at  the  Philadelphia  Hospital.  Contraction  of  the  sensitive  half-field.  Colors 
correctly  named  at  fixing-point  in  the  left  eye.  Colors  correctly  named  within  temporal  side 
in  an  area  10°  wide  in  right  eye. 

paralysis.  The  contraction  is  concentric,  but  usually  is  irregularly  so. 
True  heminan()])ia,  if  it  occurs  at  all  as  an  hysterical  defect,  is  rare.  It 
is  denied  by  some  writers.  A  few  cases  in  hysterical  subjects,  irrespec- 
tive of  trauma,  have  ])een  reported,  but  the  fields  usually  are  not  of  the 
pure  hemianopic  type,  but  show  a  contraction  of  the  opposite  (retained) 
portion  of  the  fiehl,  so  as  to  give  the  appearance  of  the  heminanopsia 
having  been  produced  by  complete  contraction  in  one  half  and  incom- 
plete in  the  other.     In  such  cases  the  heminanopsia  is  usually  associated 
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with  hemianaesthesia  and  impairment  of  hearing,  smell,  and  taste,  and 
is  then  always  on  the  anaesthetic  side. 

The  color-fields  may  also  be  contracted,  and  one  color  may  be  more 
affected  than  another,  as  in  non-traumatic  hysteria,  so  that  the  red  field 
may  be  larger  than  the  blue,  the  reversal  of  the  normal  condition.  Con- 
traction of  the  color-fields  probably  occurs  before  that  for  form. 

Impaired  acuteness  of  vision,  or  amblyopia,  is  not  uncommon.  Rarely 
the  loss  is  complete  (amaurosis).  Both  eyes  are  usually  affected,  but  the 
impairment  of  vision,  like  the  contracted  field,  is  most  marked  on  the 
paralyzed  side,  while  on  the  opposite  side  it  may  be  slight.  It  is  usually 
associated  with  anaesthesia  elsewhere. 

Parinaud  was  the  first  to  describe  a  remarkable  peculiarity  of  hyster- 
ical amblyopia  which  distinguishes  it  from  that  due  to  organic  disease — 
namely,  in  some  cases  the  amblyopia  which  is  found  on  testing  one  eye 
alone  disappears  when  the  other  eye  is  opened  ;  or,  in  other  words,  vision 
returns  to  the  affected  eye  when  both  eyes  are  used,  so  that  we  have 
monocular  amblyopia  coexisting  with  normal  binocular  vision.  These 
observations  have  been  confirmed  by  Pitres  ^  and  Bernheim  in  France,  and 
I  have  had  the  opportunity  to  do  likewise  in  two  cases.^  This  fact  has 
great  medico-legal  importance,  as  the  failure  to  recognize  it  may  lead  to 
the  charge  of  malingering,  as  actually  occurred  in  one  of  my  own  cases. 
As  the  usual  tests  for  malingering  (screen,  "  boite  de  flees,"  prism)  would 
show  normal  vision  in  the  alleged  amblyopic  eye,  the  charge  is  natural 
if  the  peculiarity  of  this  form  of  amblyopia  is  not  known.  In  one 
of  my  cases  the  circumstances  were  such  as  to  render  the  bo7ia  fide  cha- 
racter of  the  phenomena  beyond  question.^  Charcot  also  found  similar 
characteristics  regarding  color-vision  ;  that  is,  that  certain  hysterics  with 
monocular  color-blindness  see  colors  normally  with  the  affected  eye  in 
binocular  vision.  P,  G.  Knapp*  in  this  country  has  confirmed  this 
observation. 

Monocular  jmlyopia  has  also  been  observed  coexisting  with  this  form 
of  monocular  amblyopia.  It  was  present  in  the  first  of  my  cases.  Its 
pathology  is  not  settled,  but  it  is  probably  of  psychical  origin. 

A  withdrawal  of  the  near  point  and  approach  of  the  far  point  in  these 
cases  was  also  observed,  so  that  the  patient  saAv  relatively  clearly  at  a  cer- 
tain fixed  distance,  in  my  case  at  about  eight  feet.  Parinaud  and 
Charcot  explain  this  by  a  contracture  of  the  ciliary  muscle.  By  reason 
of  this  contracture  the  near  point  and  far  point  coincide,  and  the  eye 
cannot  accommodate  for  objects  placed  either  nearer  or  farther  than 
determined  by  the  contractures.^ 

Partial  and  complete  color-blindness,  already  referred  to,  is  most 
marked,  when  present,  on  the  anaesthetic  or  paralyzed  side. 

^  Lemons  din.  sur  P  Hysterie,  i.  193. 

^  Amer.  Journ.  Med.  Sciences,  Feb.,  1897. 

*  The  subject,  otherwise  in  good  health  and  the  applicant  for  a  position  on  the  police 
force,  had  better  than  normal  vision  with  both  eyes  open,  but  each  eye  tested  separately 
exhibited  marked  amblyopia. 

*  Nervous  Diseases  by  American  Authors,  p.  164. 

°  I  was  led  to  criticise  this  explanation  (Inc.  cit.)  on  the  ground  that,  notwithstanding 
such  a  contracture,  the  subject  should  be  able  on  optical  grounds  to  read  large  A,  Snellen, 
at  one  foot,  which  was  not  the  case  in  one  of  my  patients.  But  this  criticism  overlooked 
the  fact  that  while  this  may  be  true  for  an  eye  with  normal  acuteness  of  vision,  it  may 
not  be  true  for  an  amblyopic  eye. 
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Hearing  and  smell  maybe  impaired  or  abolished  on  one  or  both  sides, 
but  the  impairment  is  most  marked  on  the  side  of  the  paralysis  and 
anaesthesia  when  these  are  present. 

In  contrast  with  deafness  from  disease  of  the  auditory  apparatus  the 
hearing  is  better  to  aerial  conduction  than  bone  conduction,  inasmuch  as 
the  deafness  may  be  only  for  high  and  low  notes,  more  rarely  the  latter. 
A.  Galton's  whistle  is  useful  for  detecting  the  former.  A  very  common 
combination,  therefore,  is  that  which  also  occurs  in  capsular  (organic) 
hemianesthesia — viz.  loss  of  cutaneous  sensibiHty,  smell,  taste,  and  hear- 
ing on  the  same  side,  the  chief  diiference  being  that  in  capsular  hemianses- 
thesia  the  visual  defect  is  hemianopsia,  while  in  hysteria  it  is  amblyopia, 
concentric  limitation  of  the  visual  fields,  and  impaired  color  sense. 

It  remains  to  be  pointed  out  that  hysterical  anaesthesia  differs  in  one 
particular  from  that  of  organic  disease — namely,  although  the  subject  is 
not  conscious  of  the  sensory  impressions,  nevertheless  these  reach  the 
sensorium,  and  there  enter  into  relation  with  certain  cerebral  processes 
in  such  a  manner  that  they  play  a  part  with  certain  other  psychical  pro- 
cesses, the  so-called  subconscious  states.  It  has  been  shown  that  in 
some  hysterics,  at  least,  the  blind  eye  really  does  see  and  the  anaes- 
thetic hand  does  feel,  for  if  such  persons  are  hypnotized  they  will  in  the 
hypnotic  state  describe  the  impressions  which  were  not  seen  or  felt  in  the 
Making  state.  This  means  that,  as  Janet  puts  it,  there  is  a  "  limitation  of 
the  field  of  consciousness "  by  which  certain  impressions  are  excluded 
from  all  the  other  mental  states  which  make  up  self-consciousness  for 
the  time  being,  and  are  therefore  not  felt — much  as  in  extreme  absent- 
mindedness  certain  tactile  feelings  are  excluded  from  the  mind.  Never- 
theless, these  feelings  may  play  an  automatic  guiding  part  in  co-ordi- 
nating muscular  action.  A  consideration  of  this  aspect  of  anaesthesia 
belongs  to  the  general  subject  of  hysteria,  but  it  is  mentioned  here,  as, 
unless  it  is  borne  in  mind,  certain  apparently  paradoxical  phenomena 
might  be  misunderstood.  For  example,  a  patient  of  my  own  could 
finger  various  objects  with  her  anaesthetic  hand  even  when  a  screen  was 
placed  before  her  eyes.  Unless  sensory  impressions  had  guided  her 
fingers  this  would  have  been  impossible, 

Hyperoesthesia  is  common  ;  it  is  more  particularly  found  over  the 
spine.  In  the  lumbar  region  it  is  apt  to  be  associated  with  the  so-called 
lumbago,  and  in  some  cases  the  lightest  touch  to  the  skin  apparently 
causes  intense  pain.  It  may  be  localized  in  points  or  patches  in  different 
parts  of  the  body  where  bruises  originally  existed. 

Paixtlysis. — In  traumatic  hysteria,  as  in  the  same  disease  due  to 
other  causes,  paralysis  is  very  common,  probably  ranking  next  in 
frequency  to  anaesthesia,  which  it  generally  accompanies.  In  fact, 
it  is  uncommon,  though  it  does  sometimes  occur,  for  paralysis  not 
to  be  accompanied  by  some  one  of  the  different  forms  of  anaesthesia. 
The  paralysis  may  be  in  the  fi)rm  of  hemiplegia,  monoplegia,  j)araplegia, 
and  quadripJegia,  or  it  may  be  localized  and  confined  to  one  or  two 
groups  of  muscles,  as  of  the  larynx  or  bladder.  Of  these  varieties, 
hemiplegia  and  monoplegia  are  decidedly  the  most  usual  types  follow- 
ing traumatism.  Quadrijilegia  (all  four  extremities)  is  distinctly  rare, 
and  ])araplegia  is  not  common,  I  have  seen  quadrijilegia  once  only, 
and  this  was  not  complete,  and  sliould  perhaps  have  been  regarded  as 


TRAUMATIC  HYSTERIA.  647 

paralysis  from  idea.  There  was  no  anaesthesia  at  the  time  of  exami- 
nation. 

The  paralysis  may  be  of  all  degrees  from  a  slight  weakness,  so-called 
amyosthenia,  up  to  absolute  loss  of  power.  The  presence  of  simple 
arayosthenia  is  important  from  the  point  of  view  of  diagnosis,  and 
should  not  be  overlooked. 

One  important  respect  in  which  hysterical  hemiplegia  differs  from 
capsular  hemiplegia  is  that  the  face  is  rarely  involved.  It  has  been  a 
much  disputed  question  whether  the  face  is  ever  paralyzed.  Charcot  at 
one  time  maintained  that  this  was  never  the  case,  but  later  observations 
have  placed  the  matter  beyond  question,  and  it  is  now  admitted  ^  that 
exceptionally  the  face  may  be  paralyzed  in  hysterical  hemiplegia.  The 
recognition  of  this  fact  is  important  from  a  medico-legal  point  of  view. 
I  have  observed  one  undoubted  case  in  which  a  moderate  palsy  of  the 
lower  facial  muscles  accompanied  paralysis  of  the  arm.  The  condition 
was  caused  by  a  street-car  accident. 

In  degree  the  paralysis  may  be  of  all  grades,  but  usually  it  is  not  as 
profound  as  in  capsular  paralysis,  and  the  asymmetry  of  the  pain  is  less. 
It  may  be  limited  to  a  few  muscles  of  the  face,  but  ordinarily  the  whole 
lower  half  of  the  face  is  involved,  the  upper  half  escaping,  as  in  the 
capsular  type.  According  to  Richer,  a  constant  accompaniment  of  this 
paralysis  is  anaesthesia  of  the  skin  and  mucous  membrane  occupying  a 
region  corresponding  to  the  paralyzed  muscles ;  but  anaesthesia  almost 
always  accompanies  paralysis.  In  the  writer's  case,  just  cited,  there 
was  hemiansesthesia. 

Paralysis  of  the  tongue,  which  so  frequently  occurs  in  capsular  hemi- 
plegia, does  not  seem  thus  far  to  have  been  observed ;  nevertheless, 
Fdre  ^  has  shown  that  there  may  be  a  weakness  (amyosthenia)  of  the 
tongue  similar  to  that  which  occurs  in  the  limbs. 

A  condition  simulating  paralysis  of  the  face  and  tongue  may  be 
brought  about  by  a  spasm  of  the  muscles  of  the  opposite  side  which 
draws  the  face  and  tongue  away  from  the  side  of  the  paralyzed  limbs. 
Charcot  attributed  at  one  time  all  supposed  cases  of  facial  paralysis  to 
this  cause.  Such  a  contraction  may  coexist  with  a  true  paralysis  of  the 
opposite  side  and  aggravate  the  distortion. 

In  monoplegia  a  careful  examination  will  generally  disclose  some 
weakness  of  the  other  limb  of  the  same  side,  and  when  the  arm  is 
paralyzed  the  face  may  be  involved. 

In  one  case  I  observed  paralysis  of  the  muscles  of  the  back,  so 
that  the  patient  could  not  hold  herself  upright  without  support ;  she 
could  not  even  sit.  No  paralysis  of  the  limbs  could  be  detected,  but 
there  was  slight  hemiansesthesia.  The  statement  is  met  with  that  the 
paralysis  in  monoplegia  and  hemiplegia  is  on  the  same  side  of  the  body 
as  was  the  injury,  and  considerable  stress  has  been  laid  upon  this  point 
for  purposes  of  differential  diagnosis  ;  but  the  statement  is  open  to  ques- 
tion. The  possible  fallacies  are  obvious.  It  is  quite  common  for  a  blow 
to  a  limb  to  induce  a  paralysis  of  that  same  limb,  a  result  which  is  quite 

^  See  Richer  :  Paralysies  ei  Contractures  hysteriques ;  Decoux  :  Paraiysie  faciale  hys- 
terique  ;  Gilles  de  la  Tourette  :  Traite  de  V Hysteric  ;  Pitres:  Lemons  cliniqnes  sur  V Hysteric, 
etc. 

^  Cited  by  Richer :  Paralysies  et  Contractures. 
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a  natural  consequence  of  psychical  influences ;  but  the  matter  is  very 
different  in  paralyses  due  to  injuries  of  the  head  and  other  distant  parts. 
There  Avould  seem  to  be  no  satisfactory  explanation  of  a  blow  to  one  side 
of  the  head  producing  by  predilection  a  paralysis  of  the  same  side  of  the 
body,  nor  is  there  clinical  evidence  that  it  is  a  fact. 

The  paralysis  may  affect  only  certain  movements,  while  the  same 
muscles  may  be  able  to  contract  for  other  purposes.  Thus  an  hysteric 
may  be  able  to  move  the  leg  lying  down,  but  not  for  walking.  Extreme 
degrees  of  this  constitute  astasia-abasia,  which  consists  in  an  inability 
to  stand  or  walk,  but  a  control  over  the  legs  for  other  purposes  (hopping, 
jumping,  etc.).  This  has  been  observed  after  an  accident  (Pel,^  Bremer  ^). 
A  failure  to  recognize  this  peculiarity  has  led  to  the  charge  of  malinger- 
ing. It  is  also  well  to  remember  that  the  strength  of  the  grasp  may  be 
greater  as  measured  by  the  dynamometer  when  the  eyes  are  fixed  upon 
the  hand  than  when  they  are  closed.  This  is  analogous  to  the  corre- 
sponding phenomenon  of  aneesthesia. 

Also  voluntary  movements  may  be  impaired,  while  the  same  muscles 
may  contract  for  automatic  movements  ;  thus  the  muscles  of  the  face  may 
contract  from  emotions,  though  paretic  for  voluntary  impulses. 

Local  Palsies. — Ptosis,  strabismus,  defective  convergence,  and  similar 
motor  troubles  of  the  muscles  of  the  eye  in  hysteria^  are  not  so  rare  but  that 
frequent  instances  have  been  reported,  particularly  in  France,  where  much 
attention  has  been  given  to  the  subject  owing  to  the  writings  of  Charcot. 
But  there  has  been  much  discussion  and  difference  of  opinion  as  to  the 
interpretation  of  these  defects.  The  question  is  whether  they  are  to  be 
regarded  as  due  to  paralysis  or  to  contractures.  The  matter  is  not  an  easy 
one  to  determine.  That  many  or  most  instances  of  these  deformities  are 
due  to  contractures  is  generally  accepted  by  the  best  observers,  and 
hence  there  is  an  inclination  to  explain  all  or  most  cases  by  this  path- 
ology, although  a  good  many  cases  have  been  reported  as  instances  of 
paralysis.  Gilles  de  la  Tourette,*  who  has  given  a  careful  critical  analysis 
of  recorded  cases,  and  particularly  those  collected  by  Borel,^  is  disposed 
to  look  upon  all  reported  instances  of  isolated  third-nerve  palsies  as  in 
reality  cases  of  contracture,  and  also  most  cases  of  sixth-nerve  palsies 
and  combined  palsies  of  all  the  ocular  nerves  ;  but  he  allows  that  palsies 
of  the  last  two  kinds,  particularly  of  the  sixth  nerve,  do,  though  rarely, 
occur,  and  he  cannot  exclude  the  possibilities  of  hysterical  paralysis  of  the 
third  nerve  alone.  He  thus  sums  up  his  analysis  :  "  From  this  long 
discussion  we  conclude  that,  like  the  muscles  of  the  face,  the  muscles 
of  the  visual  apparatus  are  so  frequently  affected  by  contracture  that 
the  question  must  be  asked  whether  we  ought  to  admit  the  paralysis  of 
them.    This,  when  it  exists,  besides  being  almost  constantly  accompanied^ 

1  Bed.  Idin.  Wochenschrift,  1893,  p.  561. 

'  Jourv:  of  Nerv.  and  Ment.  Dh.,  Jan.,  1893. 

'This  statement,  as  well  as  the  following  description  of  the  rarer  ocular  phenomena, 
strictly  speaking,  is  based  mostly  on  observations  of  non-tranmatic  hysteria.  But  as  any 
phenomenon  of  hysteria  may  also  occur  in  the  traumatic  variety,  the  distinction  is  not 
made  here,  as  it  is  well  that  the  practitioner  should  be  prepared  to  meet  the  unusual 
manifestations,  and  be  able  to  correctly  interpret  them. 

■*  Trait e  de  I'JfyMerie,  etc. 

'  "  Affections  hyst<5riques des  Muscles  oculaires,"  Archiv.  d'Ophtal.,  1886  ;  "  Affections 
hypt^riques  des  Muscles  oculaires,  et  leur  Keproduction  par  Suggestion  hypnotique," 
Ann.  d'OcuL,  1887. 
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like  contracture,  witli  amblyopia,  is  accompanied  more  frequently  than 
are  organic  palsies  by  secondary  contractures.  Besides  this,  the  paraly- 
ses are  associated,  and  more  frequently  alternate." 

On  tlie  other  hand,  other  writers  (Richer,  Parinaud,  Pitres,  Borel, 
Bristowe,  Pansier,  Kniess)  more  positively  report  or  assert  the  occur- 
rence of  paralysis  of  the  oculo-motor  nerves,  though  it  is  admitted  that 
it  is  rare. 

Dilatation  of  the  pupil  (mydriasis  ^)  is  more  rare,  and  still  more  so  is 
contraction  (myosis^).  Both  are  almost  always,  if  not  always,  due  to 
spasm,  and  not  paralysis. 

Defective  accommodation  also  occurs,  which  is  also  usually  interpreted 
as  due  to  spasm. 

But,  whether  due  to  paralysis  or  spasm,  the  important  clinical  facts 
are  that  different  forms  of  strabismus,  closure  of  the  eyelid,  abnormal 
pupils,  defective  accommodation,  may  occur  in  hysteria. 

Further,  the  weight  of  the  evidence,  on  the  whole,  is  that  while  these 
defects  are  usually  due  to  contractures,  exceptionally  one  or  all  may  be 
caused  by  paralysis. 

The  clinical  facts  are,  from  a  medico-legal  point  of  view,  important, 
as  a  failure  to  recognize  them  may  lead  to  erroneous  diagnosis  and  induce 
the  expert  to  mistake  serious  structural  disease  for  hysteria.  The  subject, 
however,  requires  further  investigation. 

One  further  peculiarity  of  hysterical  ophthalmoplegia,  according  to 
Parinaud,'^  and  confirmed  by  the  observations  of  Bristowe  *  and  Ray- 
mond,^ is  that  while  the  patient  may  not  be  able  to  move  the  eye  in  one 
or  more  directions  voluntarily,  these  same  movements  may  be  performed 
involuntarily  and  automatically.  This  phenomenon,  if  not  known, 
might  give  rise  to  the  suspicion  of  malingering.  Gilles  de  la  Tourette 
observes  that  it  is  analogous  to  the  motor  phenomena  of  astasia-abasia. 
This  observer,  in  conjunction  with  Borel  and  Babinski,  has  succeeded  in 
producing  conjugate  deviation,  strabismus  and  blepharospasm  by  hypnotic 
suggestion,  these  conditions  being  due  to  contracture,  not  paralysis. 

Paralysis  of  the  adductors  of  the  vocal  cords,  producing  aphonia,  has 
been  observed,  and  paralysis  of  the  detrusor  of  the  bladder  (retention), 
rarely  of  the  sphincter  (incontinence),  occurs. 

A  case  of  facial  paralysis  of  the  peripheral  type,  involving  the  upper 
as  Avell  as  the  lower  branches  of  the  nerve,  has  been  observed  by  Richer^ 
in  an  hysteric  who  received  a  blow  in  the  left  eye  during  an  "  attack.'^ 
It  was  accompanied  by  anaesthesia  of  the  same  side  of  the  face  and 
amblyopia  of  the  same  eye.  The  patient  had  also  other  stigmata  pre- 
vious to  the  accident.  Although  it  is  difficult  to  explain  this  case 
excepting  by  hysteria,  still  a  single  case  affords  too  slight  evidence  for  a 
general  statement. 

The  development  of  the  paralysis  (hemiplegia,  monoplegia,  etc.)  may 
be  gradual  or  it  may  be  sudden,  and  when  of  the  hemiplegic  type  may, 

^  Galezowski :  Progrh  medical,  t.  vi.,  1878 :  "  A  Case  of  Myosis  and  Myopia  (due  to 
Spasms)." 

^  Giraud  Tenlon :  cited  by  Gilles  de  la  Tourette. 

^  Compte  rendu  dti  Service  ophthalmoloc/ique,  1888  ;  Archiv.  de  Neurologie,  1889. 

*  Brain,  1885,  p.  544,  and  1886,  p.  313. 

*  Quoted  by  Gilles  de  la  Tourette :  Traite,  etc.,  p.  430. 
®  Paralysies  et  Contractures  hysteriques,  p.  192. 
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in  the  latter  case,  occur  with  loss  of  consciousness  and  simulate  organic 
apoplexy,  for  which  it  is  often  mistaken  by  those  unfamiliar  with  the 
phenomena  of  hysteria.  The  recognition  of  this  mode  of  onset  is 
important.  Sometimes  it  follows  a  so-called  "  attack  "  in  Mdiich  con- 
vulsive movements  take  place.  The  mode  of  development  is  thus 
various. 

The  character  of  the  paralysis  usually  presents  certain  peculiarities 
which  distinguish  it  from  that  of  the  organic  paralyses. 

The  muscles,  unless  contracture  is  present,  are  flaccid.  This  is  the 
most  common  type.  There  is  none  of  that  rigidity  which  is  almost 
always  present  in  organic  hemiplegia  because  of  the  descending 
degeneration  along  the  motor  tracts,  and  in  paraplegia  when  the  lesion 
is  above  the  lumbar  enlargement.  The  joints  may  be  passively  moved 
without  exciting  resistance.  Sometimes,  when  the  paralysis  is  absolute 
the  arm,  for  instance,  hangs  like  a  flail  from  the  shoulder-joint  and 
may  be  passively  swung  about  at  will. 

In  other  cases,  however,  contractures  may  be  present,  and  then  the 
paralysis  may  be  made  to  simulate  that  of  organic  disease.  But  the 
consequent  posture  taken  by  the  limbs  is  different,  and  it  is  not  difficult 
to  distinguish  the  immobility  of  contracture  from  the  general  muscular 
rigidity  of  descending  degeneration. 

These  contractures  are  the  same  as  when  occurring  in  non-traumatic 
hysteria,  and  are  described  in  the  article  on  Hysteria  (p.  689).  I  would 
merely  point  out  that  they  are  sometimes  painful — that  is,  any  attempt 
to  move  the  limb  causes  excruciating  pain.  This  2:)ain  must  not  be  mis- 
taken for  that  of  joint  disease  :  it  is  merely  a  sensory  stigma. 

The  contractures  of  the  ocular  and  facial  muscles  have  already  been 
referred  to.  They  are  of  importance  in  that  they  simulate  paralysis  of 
the  antagonistic  muscles.  A  blepharospasm  causes  inability  to  raise  the 
lid ;  a  glosso-facial  spasm  causes  an  asymmetry  of  the  face  and  draws 
the  tongue  to  one  side.  The  latter,  instead  of  pointing  to  the  side  of 
the  paralyzed  limbs,  as  in  hemiplegia,  is  drawn  away  from  them  and 
assumes  the  form  of  a  hook.     These  contractures  are  rare. 

The  gait  of  hysterical  hemiplegia  is  characteristic.  Instead  of 
swinging  the  leg  outward  or  raising  the  body  so  as  to  clear  the  ground 
with  the  toe  of  the  paralyzed  leg,  which  in  organic  hemiplegia  the 
spastic  condition  of  the  muscles  compels  the  patient  to  do,  the  foot  is 
dragged,  the  foot  or  toe  scraping  the  ground,  but  the  toe  may  be  turned 
in  or  out. 

There  is  no  true  degenerative  atrophy  of  the  muscles,  such  as  occurs 
after  injuries  to  the  nerves  and  spinal  cord. 

In  some  instances,  according  to  the  observation  of  Charcot  and  Babin- 
ski  (confirmed  by  others),  a  rapid  wasting  occurs  in  an  hysterically 
paralyzed  or  contracted  limb.  In  a  few  days  the  muscles  are  largely 
reduced  in  size,  and  after  this  the  process  remains  stationary  ;  but  it  is 
im|)ortant  to  bear  in  mind  that  this  wasting  differs  from  real  degenerative 
wasting  in  that  there  is  no  reaction  of  degeneration,  the  only  electrical 
change  being  a  diminished  contractility.  I  have  never  myself  observed 
this  kind  of  atropliy  in  hysteria. 

Notwithstanding  these  exceptional  cases,  in  the  great  majority  of 
instances  the  only  wasting  of  the  muscles  is  that  which  comes  from  dis- 
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use,  in  consequence  of  which  one  limb  may  become  smaller  than  its 
fellow.  The  general  practitioner  must  be  cautioned  against  mistaking 
this,  as  well  as  the  atrophy  of  Charcot,  for  degenerativ^e  atrophy,  as  is 
frequently  done.  The  distinction  must  be  based  on  the  electrical 
changes. 

Reflexes. — The  skin  reflexes  from  aneesthetic  areas  are  diminished  or 
abolished  corresponding  to  the  completeness  of  the  loss  of  sensation. 
The  same  is  true  of  the  conjunctival  and  pharyngeal  reflexes.  The 
skin  reflexes  from  non -anaesthetic  areas  are  unchanged. 

The  tendon  reflexes  vary  somewhat  according  to  the  type  of  hysteria, 
whether  paralysis  is  present  or  not,  and  the  variety  of  the  paralysis. 
The  statements  of  writers  exhibit  considerable  variance  in  consequence, 
and  often  are  not  as  definite  as  could  be  wished.  In  hysterical  hemi- 
plegia my  own  experience  corresponds  with  that  of  French  writers 
(Charcot,  Pitres,  Gilles  de  la  Tourette) ;  that  is,  that  on  the  paralyzed 
side  these  reflexes  are  not  exaggerated,  as  in  organic  hemiplegia,  but 
are  either  normal  or  diminished ;  nevertheless,  some  writers  speak  of 
them  as  being  frequently  exaggerated. 

In  monoplegia  Miura  ^  states  that  of  31  cases  the  deep  reflexes  in  the 
paralyzed  limb  were  reported  as  more  or  less  increased  in  7  cases, 
diminished  or  lost  in  7,  normal  in  3,  while  there  was  no  record  in  14. 
But  the  increase  in  some  of  the  7  was  slight. 

In  paraplegia  there  is  also  a  diversity  of  statement.  According  to 
Gilles  de  la  Tourette,  the  deep  reflexes  are  never  exaggerated,  but  are 
frequently  normal  and  may  be  diminished.  This  is  undoubtedly  too 
strong  a  statement,  as  occasionally  they  are  somewhat  increased,  but 
the  increase  never  equals  that  seen  in  disease  of  the  cord.  Ankle 
clonus  is  extremely  rare  in  any  form  of  paralysis,  but  occasionally  has 
been  noted. 

In  hysteria  without  paralysis  the  deep  reflexes  are  probably  normal  in 
the  majority  of  cases,  as  stated  by  Gowers,  but  in  the  neurasthenic  type, 
especially  when  there  is  much  spinal  tenderness  and  evidence  of  lack  of 
inhibition,  there  is  a  tendency  to  exaggeration. 

On  the  whole,  it  may  be  said  that  in  hysterical  hemiplegia  and  mono- 
plegia the  frequency  with  which  there  is  an  absence  of  marked  myotatic 
irritability  is  in  striking  contrast  with  the  almost  constant  and  marked 
increase  met  with  in  organic  cerebral  disease,  and  consequently  the 
condition  of  these  reflexes  affords  information  of  great  value  in  diagnosis. 

It  will  be  seen,  from  what  has  thus  far  been  said,  that  the  character- 
istics of  hysterical  paralysis  are  the  involvement  of  one  or  more  limbs, 
with  flaccidity  of  the  muscles,  without  atrophy  or  degenerative  electrical 
reactions,  but  combined  with  cutaneous  anaesthesia  of  peculiar  distribu- 
tion, and  contraction  of  the  visual  fields,  and,  perhaps,  amblyopia  and 
partial  color-blindness. 

Tremor  is  a  common  motor  symptom  and  occurs  in  various  forms. 
It  may  resemble  the  tremor  of  senility,  alcoholism,  paralysis  agitans,  or 
multiple  sclerosis.  It  may,  therefore,  be  rapid  or  slow,  fine  or  coarse, 
cease  or  continue  during  rest,  be  originated  or  increased  by  voluntary 
effort  (intention  tremor)  or  not.  It  may  be  limited  to  the  paralyzed 
limbs  or  be  more  generally  distributed.  It  may  precede  the  paralysis, 
^  Archiv.  de  Neurolgie,  May,  1893. 
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and  later  cease  on  the  development  of  the  latter.  It  is  apt  to  play  an 
important  role  in  the  symptomatology  of  the  traumatic  cases,  and  may 
exist  without  anaesthesia  or  paralysis,  and  be  almost  the  sole  stigma 
present. 

The  Attacks. — The  so-called  "  attacks  "  are  occasionally  met  with  in 
traumatic  hysteria,  but  much  less  frequently  than  in  the  cases  due  to 
non-traumatic  causes.  The  reason  for  this  probably  is  that  attacks, 
especially  the  major  kind,  are  much  more  apt  to  be  observed  in  persons 
of  a  distinctly  hysterical  "  diathesis  "  with  bad  heredity,  while  hysteria 
from  traumatism  affects  a  much  wider  group  of  persons.  The  grand 
attacks  are  comparatively  rare  in  all  classes  of  cases  in  this  country,  and 
when  they  do  occur,  it  is  agreed,  still  more  rarely  copy  the  type  described 
by  the  Salpetriere  school.  The  probability  is  that  the  so-called  grand 
attack  with  its  four  stages  is  largely  a  matter  of  education  by  surround- 
ings and  other  modes  of  unconscious  suggestion,  just  as  the  different 
stages  of  hypnotism  of  the  same  school  were  artificial  products. 

When  attacks  occur  in  traumatic  hysteria  they  are  almost  always  of 
the  minor  type.  Probably  the  most  common  forms  are  attacks  of 
crying,  laughing,  or  trance-like  conditions.  Here  belong  also  prob- 
ably, certain  temporary  fits  of  depression,  changes  of  mood  and  temper, 
together  with  various  corporeal  symptoms,  such  as  cardiac  pains  and 
distress  and  pains  and  unpleasant  sensations  in  different  parts,  which 
ordinarily  usher  in  and  constitute  the  prodromal  stage  of  a  major 
attack. 

Nutrition  is  not  usually  affected  in  traumatic  hysteria,  but  after  a 
disabling  protracted  illness  patients  often  lose  body  weight.  This  is 
particularly  true  of  litigation  cases,  where  anxiety  and  worry  are  super- 
added. The  changes  that  occur  in  the  paralyzed  and  contracted  muscles 
have  already  been  spoken  of. 

The  skin  of  the  paralyzed  limb  may  be  a  few  degrees  colder  or 
warmer  than  of  its  fellow,  or  one  portion  may  be  colder  and  another 
warmer.  But  the  extreme  vasomotor  changes  seen  in  organic  paralysis 
do  not  occur.  It  would  appear  that  trophic  changes  are  more  common 
in  monoplegias  than  in  hemiplegias,  for  out  of  the  31  cases  collected  by 
M.  K.  Miura  ^  (before  referred  to),  muscular  atrophy  was  reported  in  9. 
In  2  of  these  there  was  also  osseous  atrophy  ;  in  1  there  was  an  elevation 
and  in  2  a  diminution  of  temperature.  In  4  others  there  was  a  simple 
lowering  of  temperature.  Most  of  these  cases  were  traumatic.  On  the 
other  hand,  the  fact  that  these  cases  were  reported  by  different  observers 
renders  some  of  them  open  to  doubt,  as  in  the  absence  of  electrical 
changes  it  is  not  easy  to  determine,  and  must  be  a  matter  of  opinion, 
whether  a  difference  in  the  circumference  of  a  limb  should  be  attributed 
to  real  atrophy,  to  lack  of  use,  or  to  a  normal  difference.  In  one  of  my 
cases  this  difference,  as  shown  by  the  measurements  taken  before  and 
after  a  year's  interval,  was  due  to  a  lack  of  growth,  and  not  atrophy.^ 

Hysterical  Affections  of  the  Joints. — These  are  not  as  common  as 
neurasthenia  or  paralysis  or  some  other  forms  of  traumatic  hysteria,  but 
when  they  occur  they  usually  have  their  origin  in  an  injury.     At  the 

■  Archiv.  de  Neurolog.,  May,  1893. 

*  The  case  was  one  of  hysterical  knee-joint,  hut  not  of  sufficient  intensity  to  prevent 
the  patient  from  walking  about.  Bodon  Med.  and  Sury.  Jouim.,  1891. 
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outset  there  is  i)robably  some  local  injury  of  a  mild  character,  such  as  a 
bruise  or  a  sprain.  This  later  subsides,  leaving  no  trace  of  its  earlier 
existence,  but  the  joint  symptoms  of  pain,  tenderness,  hyperesthesia, 
and  muscular  spasm  continue  as  hysterical  symptoms.  The  modus 
operandi  probably  is,  in  brief,  as  I  have  elsewhere  ^  tried  to  show,  as 
follows  :  At  first,  from  physical  reasons,  every  movement  of  the  joint 
excites  these  symptoms,  so  that  they  become  associated  with  simple 
movement  and  the  idea  of  injury.  Later,  under  the  influence  of  this 
idea,  which  tends  of  itself  to  keep  them  alive  as  psychical  expressions, 
mere  movement  alone  excites  them  by  association. 

Other  Symptoms. — Numerous  other  symptoms  may  occur  in  traumatic 
hysteria,  but  individually  each  is  rare  as  compared  with  those  already 
described.  Among  those  occasionally  met  with  are  various  forms  of 
spasms  (such  as  chorea  and  diiferent  forms  of  tic),  ataxy,  and  nutritional 
changes.  Of  the  last  Knapp  mentions  a  case  where  the  hair  tempora- 
rily turned  white  over  a  portion  of  the  scalp  which  had  been  the  seat 
of  pain.  CEdema,  including  the  "blue  oedema"  of  Charcot,  has  been 
observed.  In  one  case  of  my  own  there  were  attacks  of  hemorrhage 
from  the  bowels,  which  were  difficult  to  account  for  on  any  other  theory 
than  that  of  hysteria.  The  other  symptoms,  mental  and  physical,  were 
typically  hysterical.  In  non-traumatic  hysteria  hemorrhage  from  mucous 
membranes  is  known  to  occur.  I  have  known  it  in  one  instance  to  take 
place  from  the  nipples.  Retention,  more  rarely  incontinence,  of  urine 
may  occur. 

As  I  have  said  at  the  beginning,  the  practitioner  must  be  prepared 
to  meet  occasionally  with  every  symptom  in  traumatic  hysteria  that  is 
known  in  the  non-traumatic  form,  and  a  thorough  knowledge  of  hysteria 
as  a  whole  is  necessary  to  comprehend  exceptional  cases,  or,  for  that 
matter,  any  case  of  hysteria. 

Prognosis  of  Traumatic  Neuroses. — The  frequency  with  which 
litigation  involves  cases  of  traumatic  neuroses  makes  the  question  of 
prognosis  one  of  immense  practical  importance.  Unfortunately,  it  is  a 
matter  about  which  we  have  the  least  definite  knowledge.  Opinion 
varies  between  two  extremes — between  those  who  believe  that  the  disease 
is  of  little  gravity,  and  those  who  take  a  pessimistic  view,  and  with  equal 
positiveness  hold  that  the  outlook  is  most  grave  and  that  few  cases 
recover.  It  is  a  regrettable  fact  that  those  who  take  the  optimistic  view 
are  in  litigation  cases  apt  to  be  consulted  by  defendant  railroad  corpora- 
tions and  others,  while  the  pessimists  are  sought  by  claimants. 

Many  difficulties  attend  the  determination  of  the  question.  Most 
litigation  cases,  after  the  settlement  of  the  claim,  are  lost  sight  of  by 
expert  neurologists,  to  whom  the  matter  as  a  medical  question  is  left  for 
determination.  A  committee,  of  which  the  writer  is  a  member,  is  at 
present  engaged  in  an  endeavor  to  learn  the  outcome  of  these  and  other 
cases.  But  at  most  such  an  inquiry  cannot  determine  the  curability  of 
traumatic  neuroses,  but  only  the  outcome  of  the  disease  after  it  has  been 
subjected  to  influences  whieh  it  is  conceded  must  modify  its  course 
and  intensify  its  character. 

But  even  statistics  of  non-litigation  cases  do  not  necessarily  give  us 
■reliable  information  as  to  the  natural  course  of  the  disease,  its  duration, 
'  Journ.  Nerv.  and  Ment.  Dis.,  May,  1891. 
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or  the  possibilities  of  recovery,  but  only  as  to  the  disease  when  subjected 
to  chance  conditions  of  environment.  What  I  mean  is  that  neuras- 
thenia and  hysteria  are  not  self-limited  diseases  in  the  sense  that  diph- 
theria or  typhoid  fever  is.  The  course  of  each  is  very  largely 
determined  by  its  environment.  By  environment  is  meant  surround- 
ings, treatment,  and  all  moral,  psychical,  and  physical  influences  which 
act  upon  the  mind  and  body  of  the  patient.  It  is  well  known  that  non- 
traumatic neurasthenia  and  hysteria  are  largely  dependent  upon  such 
external  influences  as  to  whether  they  pursue  a  favorable  or  unfavorable 
course.  Given  a  case  of  either  which  is  capable  of  rapid  recovery,  and 
it  may  under  unfavorable  conditions  be  prolonged  indefinitely.  A 
neurasthenic  or  hysteric  is  often  an  unconsciously  educated  invalid,  and 
it  is  not  infrequent  that  unwittingly  the  physician  by  his  treatment  has 
taught  the  patient  to  continue  an  invalid,  although  his  wish  was  to  teach 
him  to  get  well.  It  would  not  be  diflicult  to  cite  cases  in  illustration 
of  this. 

Cases  that  are  the  subject  of  litigation  are  particularly  exposed  to 
evil  influences  of  this  sort,  and,  it  is  universally  admitted,  suffer  thereby. 
Physicians,  overlooking  the  greatest  evil,  are  apt  to  shift  the  responsi- 
bility from  their  own  shoulders  and  place  it  upon  those  of  their  patients. 
The  delayed  convalescence  during  the  long  delay  preceding  the  trial  and 
for  protracted  periods  after  it  is  ascribed  to  anxiety  and  worry  on  the 
part  of  the  patient.  There  is  every  reason  to  believe  that  far  worse  are 
the  unfavorable  opinions  given  out  of  court  and  in  court  by  the  family 
physician  and  skilled  experts  who  have  been  engaged  to  aid  the  claim 
of  the  patient  for  damages. 

What  would  we  think  would  be  the  prognosis  in  a  case  of  non-trau- 
matic neurasthenia  that  was  submitted  to  such  influence  ?  Suppose  such 
a  patient  was  told  by  the  family  physician  that  his  case  was  a  most 
serious  one,  that  the  exact  nature  of  his  trouble  was  a  little  doubtful, 
but  that  he,  the  physician  (having  read  Oppenheim  and  Dana),  was 
afraid  that  the  case  was  one  of  "  traumatic  neurosis,"  and  that  there 
were  vasomotor  and  sclerotic  changes  in  the  brain,  in  consequence  of 
which. there  was  more  or  less  degeneration  ;  and,  at  any  rate,  whatever 
the  trouble  was,  he,  the  patient,  nevertheless  was  ruined  for  life  and 
would  never  recover,  etc.  etc.  Then  suppose  two  specialists,  skilled 
experts,  perhaps  professors  of  neurology,  are  called  in  for  an  opinion 
just  to  show  that  the  family  physician  is  right,  which  they  proceed  to  do. 
They  think  jierhaps  there  are  no  organic  changes  in  the  brain,  at  least 
of  a  gross  sort,  and  that  it  is  a  case  of  "  traumatic  neurasthenia,"  but 
nevertheless  the  physician  in  attendance  is  right,  and  that  the  patient 
will  never  recover,  but  that  he  is  disabled  for  life  and  perhaps  will  grow 
worse  and  worse.  In  order  that  our  patient  may  thoroughly  understand 
this,  and  may  not  be  ignorant  of  any  detail  of  his  disease,  we  take  him  into 
a  large  room  full  of  strange  people  and  tlien  let  him  listen  to  his  fate. 
Each  expert  in  turn  publicly  describes,  in  a  most  minute  way,  every 
symptom  and  sign  the  patient  has  (many  of  which  he  was  unconscious 
of) ;  one  or  more  experts  graphically  describe,  for  the  comprehension 
of  the  patient,  the  ap])earance  of  hemorrhages,  vasomotor  changes, 
broken  spinal  cords  and  brains,  and  what  not,  and  then  again  formally 
states  his  belief,  under  oath,  that  the  patient  is  affected  Avith  a  most 
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serious  disease  with  a  long  name,  and  that  he  is  destined  to  a  life  of 
hopeless  invalidism.  Treatment,  it  is  said,  will  have  no  effect.  These 
opinions  are  given  by  the  friendly  advisers  and  wx'U-wishers  of  the 
patient  solely  for  his  benefit.  What  would  be  the  chances,  under  these 
influences,  of  our  non-traumatic  patient  recovering?  And  yet  this  is 
what  most  litigation  cases  are  subjected  to.  The  wonder  is  not  that  few 
(as  some  think)  get  well,  but  that  so  many  get  well. 

Nor  are  the  cases  that  are  not  subject  to  litigation  as  far  from  evil 
influences  of  this  kind  as  is  generally  assumed. 

During  the  past  ten  years  and  until  very  recently  the  prevailing 
views,  in  this  country  at  least,  regarding  the  nature  of  these  neuroses 
has  been  that  of  a  particular  German  school  which  has  regarded  them 
as  pathologically  the  result  of  structural  changes  in  the  brain,  and  the 
prognosis  has  often  been  correspondingly  gloomy.  With  the  physician 
controlled  by  opinions  of  this  sort  the  influences  tending  to  encourage 
recovery  must  be  largely  inhibited.  The  susceptibility  of  these  cases  to 
suggestion,  conscious  or  unconscious,  is  notorious.  Until  all  cases  of 
traumatic  hysteria  and  neurasthenia  are  given  the  benefit  of  the  most 
intelligent  treatment,  which  shall  include  the  same  expectation  of  cure, 
and  the  same  therapeutic  resources  as  non-traumatic  cases,  our  knowledge 
of  the  possible  prognosis  must  remain  unsatisfactory.^ 

Nevertheless,  it  must  not  be  inferred  from  what  has  been  said  that 
the  outcome  of  these  cases  is  entirely  dependent  upon  medical  and  other 
influences.  Many  patients  recover  in  spite  of  everything  that  is  detri- 
mental, and  some  cases  obstinately  remain  uninfluenced  in  spite  of  the 
most  favorable  treatment.  In  France,  where  the  views  of  Charcot  have 
prevailed,  not  a  few  non-litigation  cases  which  hav6  persistently  con- 
tinued unimproved  for  years  are  to  be  found  in  the  literature. 

Reports  of  recoveries  not  based  on  expert  examination  of  patients 
are  unreliable,  so  far  as  absolute  recovery  is  concerned  ;  for  in  such 
cases,  though  the  individual  may  be  improved  to  the  extent  of  being 
able  again  to  engage  in  his  occupation  oi  not  to  give  the  appearance  of 
invalidism,  yet  it  may  be  found  on  careful  examination  that  he  is  not 
the  same  mentally  or  physically  as  he  was  before  the  accident.  Even 
traces  of  the  physical  defects,  such  as  amyosthenia  or  slight  angesthesia, 
may  persist. 

Practically,  it  is  important  to  distinguish  between  a  degree  of  recov- 
ery which  is  sufficient  to*  enable  a  subject  of  one  of  the  neuroses  to  enjoy 
life  and  resume  his  vocations,  and  the  absolute  disappearance  of  all 
neurasthenic  or  hysterical  manifestations.  It  is  evident  that  the  persist- 
ence of  a  slight  degree  of  anaesthesia  or  a  mild  weakness  of  the  left 
hand  would  not  constitute  a  practical  disability,  although  the  case  could 
not  be  claimed  as  a  recovery.  The  time  element  is  also  important. 
A  given  case,  as  in  non-traumatic  cases,  may  continue  unimproved  or 
slightly  improved  during  a  long  period  of  time,  and  then  more  or  less 
rapidly  recover.  Therefore,  for  the  proper  classification  of  the  final 
result  the  length  of  time  that  has  elapsed  since  the  accident  must  be 

^  An  analogous  effect  of  influences  of  this  kind  can  be  seen  by  looking  back  to  the 
numerous  bed-ridden  cases  of  hysteria  which  apparently  existed  forty  to  tifty  years  ago, 
before  our  modern  knowledge  of  hysteria  was  acquired.  These  cases  were  then  thought 
to  be  organic. 
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known.  It  is  also  of  immense  forensic  importance  to  know  what 
length  of  time  is  necessary  for  recovery  to  take  place.  In  litigation 
cases  the  question  is  always  asked,  What  Mill  be  the  j)robable  time 
required  if  recovery  occurs  ?  To  answer  this  question  with  the  desired 
exactness  requires  more  information  than  we  at  present  possess.  Until 
the  desired  information  is  forthcoming  we  must  rely  upon  our  general 
knowledge  of  hysteria  and  neurasthenia.  But  there  is  some  little  statis- 
tical evidence  of  more  or  less  value. 

In  Miura's  collection  of  31  cases  of  hysterical  paralyses  15  were  trau- 
matic. Of  the  whole  31,  irrespective  of  causation,  22  were  either  cured 
or  were  improved,  while  of  the  15  traumatic  cases  3  were  cured,  5  im- 
proved, and  3  were  unimproved.  The  result  in  the  remainder  (4)  was 
unknown.  But  these  statistics  are  of  little  value,  as  the  length  of  time 
that  elapsed  is  not  given  nor  the  amount  of  improvement. 

In  a  recent  paper  P.  C.  Knapp  ^  gives  the  results  in  28  cases  of 
traumatic  hysteria  :  18  of  these  were  complicated  by  litigation,  10  were 
not.  Of  the  former,  1  recovered,  5  were  considerably  improved,  7  not 
improved,  5  died.  (Of  the  deaths,  2  were  due  to  pneumonia,  2  were 
attributed  to  exhaustion,  and  1  was  unknown.)  Of  the  10  non-litigation 
cases,  3  recovered,  4  improved,  2  not  improved,  1  died  (pneumonia). 
The  time  elapsed  since  the  accident  is  not  given.  Nor  does  the  expres- 
sion "  improved  "  give  very  much  information. 

Ifc  is  probably  safe  to  lay  down  the  following  general  rules  : 

1.  In  traumatic  cases  the  tendency  is  to  recovery,  unless  prevented 
by  injudicious  treatment  or  other  influences. 

2.  The  earlier  appropriate  treatment  is  begun,  especially  in  neuras- 
thenic cases,  the  better  the  prognosis. 

3.  Many  cases  entirely  recover. 

4.  Some  cases  only  partially  recover,  so  far  as  the  complete  disap- 
pearance of  the  symptoms  is  concerned,  but  yet  recover  sufficiently  to 
enjoy  life  and  to  resume  their  vocations. 

5.  A  minority  of  cases  do  not  improve  at  all,  or  not  sufficiently  to 
make  any  material  difference  in  their  life. 

6.  The  time  necessary  for  recovery  varies  with  the  peculiarities  of 
the  case,  the  surroundings,  the  existence  or  not  of  litigation,  etc. 

7.  While  litigation  is  in  progress  little  improvement  can  be  expected, 
though  it  may  occur. 

8.  The  longer  neurasthenic  symptoms  have  persisted  the  more  firmly 
established  they  become  (habit  symptoms),  and  the  more  difficult  they 
are  of  cure. 

9.  Hysterical  stigmata  may  disappear  after  existing  a  long  time 
(many  years). 

10.  Severe  mental  symptoms  make  the  prognosis  less  favorable  for 
a  com])lete  cure. 

11.  Litigation  prolongs  and  intensifies  the  disease  by  suggestion  on 
the  part  of  the  physician  and  auto-suggestion  on  the  part  of  the 
patient. 

Treatment  of  Traumatic  Neuroses. — The  treatment  must  be 
mostly  in  the  form  of  mental  therapeutics,  and  all  resources  of  that 
kind  should  be  employed.     First  and  foremost,  in  order  to  get  rid  of  the 

'  Brain,  Autuinn,  1S97. 
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restrictive  influences  of  auto-suggestion  on  the  part  of  the  patient,  it 
should  be  explained  to  him  that  no  physical  injury  has  been  sustained, 
and  that  his  trouble  is  either  neurasthenia  or  hysteria,  as  the  case  may 
be.  This  should  be  impressed  upon  him  as  soon  as  his  confidence  has 
been  gained,  and  he  must  be  made  to  accept  and  believe  it.  It  is  also 
well  to  explain  the  nature  of  the  pains,  hypersesthesia,  and  other  dis- 
tressful feelings,  making  him  understand  that  the  former  are  not  due  to 
local  injuries  when  it  is  the  case  (as  it  usually  is  after  the  first  week  or 
two),  but  are  of  a  psychical  nature  or  due  to  habit,  etc.  Explanations 
of  this  kind  always  require  tact,  and  rarely  can  be  made  with  benefit 
before  the  patient's  confidence  has  been  gained.  Patients,  especially 
those  who  are  claimants  for  damages,  rarely  welcome  information  of  this 
kind,  but  generally  resent  it  as  in  some  way  reflecting  upon  their  person- 
ality. They  do  not  wish  to  hear,  whatever  they  believe,  what  might  be 
interpreted  as  prejudicing  their  case.  Even  those  who  are  not  litigants 
are  apt  to  infer  that  if  no  physical  injury  has  been  inflicted,  it  will  be 
thought  by  others  that  they  do  not  suffer.  Nevertheless,  it  is  desirable 
that  the  patient  should  understand  his  disability  if  possible.  When  it 
is  not  possible  he  must,  at  any  rate,  be  made  to  understand  that  it  is 
curable,  and  that  whether  cure  or  not  takes  place  largely  depends  on  the 
co-operation  and  attitude  of  himself. 

When  litigation  is  in  progress  little  can  be  hoped  for  until  this  is  fin- 
ished, but  sometimes  improvement  occurs  up  to  a  certain  point.  It  is 
not  a  bad  plan  to  make  the  patient  further  appreciate  the  risk  which  he 
incurs  of  delayed  or  incomplete  recovery  if  he  is  exposed  to  the  evil 
effects  of  litigation.  He  can  then  take  his  choice  between  riches  and 
health. 

In  severe  cases  isolation — that  is,  separation  from  a  bad  environment 
and  removal  to  a  beneficial  one — is  of  the  greatest  value.  The  principle 
is  the  same  as  in  non-traumatic  cases. 

The  "  rest-cure,"  per  se,  excepting  so  far  as  it  secures  isolation  and 
has  a  mental  influence,  is  illogical  and  useless,  and  aside  from  a  certain 
class  of  cases  is  not  to  be  recommended.  As  a  form  of  mental  thera- 
peutics it  might  be  of  benefit. 

If  a  patient  has  become  physically  "  run  down,"  of  course  he  must 
be  well  fed. 

The  local  symptoms  must  be  allayed  by  various  expedients.  It  is 
very  desirable  that  pain  should  be  inhibited  as  soon  as  possible,  and 
habits  of  this  kind  nipped  in  the  bud  before  formed,  or,  if  formed, 
broken  up.  For  this  purpose  there  is  nothing  better  than  electricity, 
especially  the  static  variety.  In  using  electricity  its  suggestive  power 
should  be  taken  advantage  of  and  used  with  all  the  influence  of  which 
it  is  capable.  The  static  spark  is  very  effective  in  this  respect.  By  its 
means  pain  can  often  be  kept  in  subjection  or  dispersed.  Also  for  the 
treatment  of  paralysis  and  anaesthesia  electricity  is  of  great  value. 
Faradism  for  this  purpose  acts  well ;  its  effect  is  probably  mental.  The 
patient  must  be  taught  to  exert  himself  without  consequent  fatigue  or 
other  painful  results.  It  is  not  uncommon  that  a  patient  refrains  from 
doing,  not  because  he  dreads  pain  or  other  kinds  of  distress  induced 
thereby,  but  because  he  is  afraid  he  will  do  himself  permanent  injury. 
Such  persons  should  be  assured  that  no  matter  how  much  they  suffer 
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from  doing  anything,  they  cannot  do  any  real  harm  to  themselves 
(when  it  is  the  case,  as  it  usually  is).  This  mere  assurance  sometimes 
has  surprising  effects. 

Hypnotic  suggestion  has  been  used  with  good  effect,  and  some  cases 
cured,  but  in  my  experience  equally  good  results  can  be  obtained  by 
suggestion  in  the  waking  state  by  use  of  the  static  machine. 

It  is  important  to  distinguish  the  sensation  of  real  fatigue  from  that 
of  false  fatigue,  which  is,  as  has  been  explained,  a  pseudo-hallucination 
like  hysterical  pains.  When  this  sensation  is  of  the  latter  kind^  it  is 
not  benefited  or  relieved  by  rest.  The  more  rest  is  given  to  it  the  more 
it  demands,  until  the  patient  becomes  bed-ridden,  and  then,  after  nothing 
but  rest,  the  patient  feels  as  fatigued  as  before.  Many  a  patient  has 
thus  been  educated  to  feel  fatigue  on  the  slightest  exertion.  Such  cases 
should  rather  be  cautiously  and  gradually  taught  to  exert  themselves 
without  suffering  fatigue.  The  same  is  true  of  many  pains  and  digestive 
disturbances. 

Self-control  must  also  be  inculcated,  and  again  the  patient  must  be 
taught.  He  must  learn  not  to  be  upset  by  his  own  symptoms,  not  to  be 
awed  by  them,  but  to  treat  them  with  contempt  and  to  hold  his  emo- 
tions in  check.  ^  Some  patients,  figuratively  speaking,  kneel  down  before 
their  symptoms  and  worship  them  as  an  idol  on  an  altar.  To  speak  dis- 
respectfully of  one  is  to  insult  the  individual.  Isolation  is  here  of  value, 
in  that  the  patient  is  not  subjected  to  disturbing  influences,  and  there- 
fore not  put  under  constant  strain,  and  for  many  other  reasons. 

Hydrotherapy  has  given  good  results,  and  when  facilities  are  at  hand 
it  may  be  used. 

Some  cases  must,  on  account  of  their  weakness  of  character,  their 
egoism,  or  (extreme  cases)  the  shattered  condition  of  their  minds,  be 
blindly  led,  without  any  attempt  at  co-operation  on  the  part  of  physi- 
cian and  patient.     For  such  cases  the  "  rest  cure  "  may  be  suitable. 

It  is  rarely  of  any  use  to  force  patients,  but  rather  cure  must  be 
gradual.  Although  some  cases  rapidly,  almost  suddenly,  recover,  it  is 
not  usual. 

The  possibility  of  cure  after  long  periods  of  time  is  attested  by  the 
well-known  cases  of  hysterics  with  paralysis  or  contractures  who  have 
been  "  miraculously"  cured  at  Lourdes  and  other  places. 

On  the  lines  here  laid  down  a  systematic  plan  of  treatment  should 
be  instituted  and  rigorously  carried  out ;  and,  above  all,  the  patient 
should  not  be  left  to  his  own  devices  and  the  management  of  himself, 
but  be  under  the  constant  influence  and  control  of  a  physician. 


SEASICKNESS. 

By  W.  GILMAN  THOMPSON,  M.  D. 


Synonyms. — Naupathia  ;  Kinesia ;  Motion-sickness  ;  Mai  de  mer 
(French) ;  Seekrankheit  (Ger.). 

Definition. — Seasickness  is  the  name  given  to  a  group  of  symp- 
toms characterized  by  nausea,  vomiting,  great  mental  depression,  and 
more  or  less  complete  bodily  exhaustion.  Vertigo  is  usually  present. 
Although  the  statement  may  not  be  unquestioned,  it  seems  best,  in  the 
light  of  present  knowledge  to  classify  seasickness  as  a  neurosis  of 
motion.     Gihon  ^    defines   it   as    "  primarily  and   essentially  a  marine 


vertigo 


Etiology. — The  susceptibility  to  seasickness  is  wellnigh  universal. 
Natural  exemption  exists  in  only  from  3  to  5  per  cent,  of  all  travellers. 
Gihon  ^  says  :  "  While  perhaps  5  in  every  100  persons  are  practically 
immune,  25  per  cent,  will  be  but  little  sick,  60  per  cent,  a  great  deal  so, 
though  for  a  comparatively  brief  period,  while  the  remaining  10  will  be 
distressingly  ill ;  1  or  2  of  these,  if  the  weather  be  cold  and  stormy, 
passage  long,  and  their  prior  condition  bad,  becoming  critical."  He 
found  that  out  of  an  annual  average  enlistment  roll  in  the  United  States 
navy  only  5  per  cent,  became  seasick,  and  during  fifteen  years  only  12 
men  were  seriously  enough  affected  to  require  hospital  care.  The 
average  duration  of  the  sea.sickness  was  but  three  days. 

Motion. — Seasickness,  as  implied  in  the  name,  is  brought  about 
essentially  by  the  unwonted  motions  imparted  to  the  body  when  at  sea, 
but  an  identical  condition  may  arise  in  sensitive  persons  by  similar 
motions  produced  in  other  ways.  Thus  "  car-sickness  "  is  very  common 
in  this  country,  especially  among  women  and  children  of  from  four  to 
twelve  years  of  age.  Car-sickness  is  commonly  produced  by  riding 
backward  in  an  ill-ventilated  railway  car  which  is  going  at  rapid  rate 
around  sharp  curves.  It  is  accentuated  by  the  use  of  the  eyes,  either 
in  viewing  stationary  objects  out  of  the  window  which  seem  to  be  mov- 
ing or  by  fixing  the  eyes  upon  a  printed  page.  In  some  instances  car- 
sickness  becomes  so  serious  an  affliction  as  to  practically  interdict  the 
taking  of  long  journeys  by  rail.  Those  who  have  car-sickness  are 
usually  also  made  ill  at  sea. 

Symptoms  akin  to  those  of  seasickness  are  experienced  by  many 
persons  who  travel  repeatedly  in  the  modern  quickly-falling  "  express  " 
elevators,  although  here  the  exposure  is  but  momentary  and  the  symp- 
toms may  not  proceed  beyond  vertigo  or  nausea. 

Other  forms  of  motion,  such  as  are  derived  from  a  child's  "  seesaw  " 

^  Twentieth  Century  Pract.  of  Med.,  vol.  iii.  p.  176.  ^  Loc.  eit. 
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or  "  swing,"  whirling  in  a  "  merry-go-round/'  etc.,  are  very  apt  to  pro- 
duce seasickness  in  adults.  The  up-and-down,  rapid  motion  of  toboggan 
sliding  may  give  rise  to  a  "  sinking "  sensation,  vertigo,  nausea,  etc. 
Rapid  whirling  of  the  body  in  a  constant  direction  will  do  the  same-. 

Admitting  some  unwonted  form  of  motion  as  the  primary  cause  of 
seasickness  in  the  great  majority  of  cases,  it  remains  to  discover,  if 
possible,  in  what  manner  the  motion  acts  upon  the  body  to  produce  the 
peculiar  complex  of  symptoms. 

Constant  effort  to  maintain  equilibrium  when  the  body  is  suddenly 
thrown  out  of  balance  becomes  extremely  wearisome,  and  the  exagge- 
rated muscular  tonicity  which  results  is  probably  not  without  some  influ- 
ence, although  it  by  no  means  explains  all  the  phenomena  of  seasickness. 
In  severe  cases  the  repeated  acts  of  vomiting  produce  complete  lack  of 
tone  in  all  the  muscles,  and  yet  the  vomiting  may  continue  indefinitely 
thereafter.  It  will  be  recalled  that  before  the  days  of  anaesthesia  em- 
etics were  given  prior  to  surgical  operations  to  produce  muscular  re- 
laxation. 

Van  Valzah  ^  believes  in  a  mechanical  hypersemia  of  the  nerve  cen- 
tres, due  to  exaggerated  tonicity  of  the  muscles  used  in  maintaining 
equilibrium,  which  empties  the  intramuscular  veins.  In  opposition  to 
this  view  is  the  fact  that  in  tetanus,  tetany,  hydrophobia,  and  other  forms 
of  spasm  of  the  skeletal  muscles,  which  is  often  much  greater  than  in 
seasickness,  muscular  tension  does  not  produce  the  condition  under  dis- 
cussion. This  author  also  differentiates  an  anaemic  variety  of  seasick- 
ness, and  argues  that  the  whole  process  is  primarily  a  disturbed  sense  of 
equilibrium  and  of  position  in  space,  causing  vertigo,  consecutive  cere- 
bral anaemia,  and  cerebro-spinal  irritability,  with  the  attendant  gastric 
and  mental  symptoms. 

Observations  of  the  facts  just  stated  in  regard  to  the  influence  of  body 
motion  in  producing  seasickness  have  received  various  other  explana- 
tions. An  old  theory,  which  merits  less  serious  discussion,  is  that  the 
fluid  in  the  semicircular  canals  of  the  ears  is  made  to  press  unequally 
upon  its  boundaries,  very  much  as  water  is  thrown  against  the  sides  of 
its  containing  cup  if  the  latter  be  made  to  swing  or  revolve  rapidly.  In 
this  manner  the  sense  of  equilibrium  is  disturbed,  space  perceptions  are 
distorted,  and  sympathetic  vertigo  and  gastric  disorder  result  (Benard  ^). 

J.  A.  Irwin  ^  also  in  1881  wrote  in  favor  of  the  influence  of  the  semi- 
circular canals,  and  in  a  subsequent  paper,^  while  admitting  the  influence 
of  visual  impressions,  he  refers  again  to  kincsia  "as  a  disturbance  of  the 
special  function  of  equilibration  located  mainly  within  the  semicircular 
canals." 

Another  theory  is  tliat  of  Dastre  and  Pampoukis,''  who  made  an 
interesting  series  of  exjieriments  several  years  ago  to  determine  the  effect 
upon  the  respiration  of  swinging  motions.  When  dogs  and  rabbits  are 
swung  rhythmically  their  thoracic  respiratory  movements  follow  the 
rhythm  of  the  swing,  but  become  out  of  rhythm  with  tiie  abdominal 
movements.     Moreover,  the  abdominal  viscera  are  thrown  alternately 

1  New  York  Med.  Journ..  Aug.  13,  1892.         '■'  Etude  sur  le  Mai  de  Mer,  Paris,  1879. 

=*  Lancet,  Nov.,  1881. 

*  "  The  Literature  of  Seasickness,"  N.  Y.  Med.  Record,  May  20,  1893. 

•*  Annalesde  Physiolor/ie,  norm,  et  pathol.,  v.  ii.  p.  277. 
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against  the  abdominal  walls  and  the  diapliragm.  Tlie  pressure  is  offset  to 
some  extent  by  a  reflex  partial  contraction  of  tlie  opposing  muscles.  The 
authors  suggest  that  the  visceral  pressure  stimulates  the  Pacinian  bodies 
of  the  mesentery,  thereby  exciting  not  only  the  modifications  in  respi- 
ration, but  the  sensation  of  nausea  and  the  vomiting. 

Brunton  ^  has  shown  how  closely  the  respiratory  and  vomiting  centres 
are  associated.  Hypervenosity  of  the  respiratory  centre  often  produces 
nausea  and  vomiting,  and  the  favorable  influence  upon  seasick  patients 
of  getting  them  into  the  fresh  air  and  compelling  them  to  take  repeated 
deep  inhalations  is  an  every-day  experience. 

In  cases  where  the  stomach  is  filled  in  part  with  fluids  and  in  part 
with  gases  of  indigestion  the  motions  described  will  change  the  position 
of  fluid  in  the  stomach  in  such  manner  as  possibly  to  irritate  the  gastric 
mucosa  and  cause  vomiting.  Yet  seasickness  is  equally  common  when 
the  stomach  is  wholly  empty.  Currie  attributed  seasickness  to  the  pres- 
sure caused  by  the  intestines  and  other  abdominal  viscera  against  the 
diaphragm.  Gilchrist  found  the  cause  in  similar  oscillations  of  the 
brain,  which  excite  central  nerve  irritation  that  radiates  outward  along 
peripheral  nerves  ;  and  Skinner  ^  adds  to  this  view  the  mechanical  dis- 
placement of  the  viscera  and  of  the  blood  in  its  vascular  distribution. 
The  result  is  a  neurosis  of  the  sympathetic  nerves  of  the  heart  and  ves- 
sels, ending  in  general  vascular  paresis  and  consequent  reduced  arterial 
pressure. 

An  explanation  which,  to  me  at  least,  seems  most  plausible  in 
accounting  for  many  cases  is  that  the  liver,  being  by  far  the  heaviest 
viscus,  and  being  not  so  firmly  attached  but  that  it  is  capable  of  an  up- 
and-down  movement  of  from  one  to  three  inches  in  active  breathing, 
acquires  a  different  momentum  from  the  rest  of  the  body  or  from  that 
of  its  immediate  environment,  and  by  this  momentum  it  tends  to  slightly 
continue  its  motion  beyond  that  of  other  organs.  In  this  manner  it  is  led 
to  press  upon  or  drag  or  irritate  the  solar  and  splanchnic  plexuses,  from 
which,  by  reflex  sympathetic  nerve  mechanisms,  the  various  symptoms 
of  seasickness  are  initiated.  In  support  of  this  hypothesis  is  the  fact 
that  in  almost  all  cases  it  is  the  long  downward  "  swoop  "  of  the  body, 
as  in  a  deep  roll  at  sea,  the  downward  rush  of  an  elevator,  the  descent 
of  the  swing,  which  produces  the  worst  sensations.  I  know  of  no  better 
illustration  than  the  feeling  produced  in  many  by  the  rapid  descent  of  an 
elevator  which  is  suddenly  checked  and  made  to  return  to  the  floor 
above.    One  can  almost  imagine  feeling  the  liver  continuing  its  descent. 

Martin  and  Howell  note,  in  confirmation  of  the  theory  of  visceral 
displacement,  that  recovery  from  seasickness  is  often  accompanied  by 
tenseness  of  the  abdominal  wall,  caused  by  the  endeavor  of  the  muscles 
to  restrict  the  free  play  of  the  viscera. 

The  conception  of  position  in  space  is  largely  dependent  upon  the 
experience  of  muscular  co-ordination  and  of  the  muscle  sense.  Dis- 
turbance of  this  faculty  is  believed  by  many  to  be  causative  of  seasick- 
ness (Moussoir'^). 

Jolting  motions,  such  as  riding  over  a  very  rough  road  in  a  vehicle 

^  Pharmacology  and  TherapeuticSy  p.  323. 

^  "  Eecent  Studies  in  Naupathia  or  f^easickness,''  N.  Y,  Med.  Journ.,  1893. 

^  Le  Mai  de  Mer  et  le  Sens  de  rEspace,  Paris,  1889. 
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without  springs  ;  jarring  motions,  such  as  those  produced  by  earthquake 
shocks  ;  and  swaying  motions,  such  as  are  experienced  in  camel-riding, — 
are  all  common  sources  of  seasickness  in  the  hypersensitive.  A  projected 
French  army  camel  corps  was  abandoned  on  account  of  the  seasickness 
experienced  by  the  soldiers. 

As  a  general  rule,  in  those  M^ho  are  affected  by  motion  the  resulting 
seasickness  is  proportional  to  the  extent  and,  up  to  a  certain  point,  the 
duration  of  the  motion,  but  those  who  have  become  accustomed  to  one 
form  of  motion  at  sea,  such  as  pitching,  may  be  again  made  ill  by  the 
totally  different  form  of  rolling,  etc. ;  and  in  many  persons  the  jarring 
of  the  screw  of  a  steamer  is  an  additional  factor.  Seafaring  men  who 
have  not  been  seasick  for  years  may  suddenly  become  so  in  an  unusually 
severe  storm  or  when  some  unwonted  circumstance  combines  with 
exaggerated  ship  motion  to  unbalance  them. 

Visual  Dislurhances. — Many  of  the  well-known  normal  optical 
phenomena  have  been  cited  as  factors  in  producing  seasickness.  The 
visual  impression  of  instability  of  objects  sliding  and  moving  out  of 
place,  the  j^ersistence  of  motor  images  upon  the  retina,  and  their  subse- 
quent overlapping  the  field  of  stationary  objects,  are  all  believed  to  con- 
tribute in  many  cases  to  the  sickness.  The  late  Graily  Hewitt  ^  attrib- 
uted all  seasickness  to  primary  visual  disturbances.  It  cannot  be  said, 
however,  that  such  distortions  of  accustomed  visual  impressions  are 
always  provocative  of  seasickness,  for  viewing  the  undulations  of  the 
sea  from  the  shore  does  not  excite  them.  In  the  case  of  car-sickness  it 
is  the  body  which  is  moving  while  the  objects  external  to  the  car  are 
mainly  stationary.  In  mal  de  mer,  however,  not  only  the  body,  but  all 
external  objects,  seem  to  be  moving,  and  the  psychic  effect  is  undoubt- 
edly to  intensify  the  feeling  of  insecurity  of  the  body  by  seeing  familiar 
objects  in  distorted  positions. 

The  blind  are  often  seasick,  and  attempts  to  keep  patients  who  are 
apt  to  be  very  sick  blindfolded  at  the  commencement  of  a  voyage,  in 
order  to  abolish  visual  confusion,  have  not  proved  satisfactory. 

In  the  article  upon  "Gastric  Neuroses"  in  this  System^  Stockton  and 
Jones  state  that  "  one  of  the  most  prolific  causes  of  functional  gastric 
disturbances  is  eye-strain,  and  almost  any  neurosis  may  be  induced  by 
it,"  but  near-sightedness  and  other  abnormalities  of  vision  do  not 
influence  the  general  phenomena  of  seasickness  one  Avay  or  the  other, 
and  both  men  and  animals  confined  below  deck,  and  away  from  all 
moving  objects  and  the  sight  of  the  sea,  suffer  alike  from  the  malady. 
It  may  be  equally  severe  in  the  blackest  night  or  in  the  glare  of  the 
sun. 

Psychic  Influences. — In  persons  of  highly  sensitive  nervous  organiza- 
tion the  over-stimulation  or  fatigue  of  any  special  sense  is  sometimes 
provocative  of  vomiting.  High-pitched,  rasping  noises,  flashes  of  light, 
disgusting  sights,  stenches,  etc.  may  all  excite  it.  In  many  persons 
an  attack  of  seasickness  will  be  precipitated  at  sea  by  the  smell  of 
food,  by  even  the  thought  or  suggestion  of  it,  as  in  reading  a  mdnu,  etc., 
or  by  the  sight  or  sound  of  others  vomiting.  In  persons  who  are 
always  severely  ill  at  sea  the  mere  recollection  of  past  experience  may 
develop  seasickness,  although  the  vessel  be  moored  to  the  wharf. 
1  Bril.  Med.  Journ.,  1892.  ^  Vol.  III.  p.  111. 
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Martialis  reports  the  case  of  a  woman  made  seasick  by  watching  a 
swaying  lamp,  and  Jobard  mentioned  tlie  occurrence  of*  the  malady  in 
a  woman  while  looking  at  a  vivid  painting  of  the  sea.  Rosse  refers  to 
seasickness  caused  by  the  sound  of  a  boatswain's  whistle,  and  Gihon 
mentions  a  case  caused  by  reading  exceedingly  vivid  nautical  pictures, 
and  one  of  a  naval  officer  made  seasick  by  receiving  orders  to  return  to 
sea  ;  but  such  extreme  examples  belong  rather  to  the  domain  of  hysteria, 
and  are  scarcely  to  be  admitted  as  evidence  in  explaining  the  sufficiently 
manifold  phenomena  of  seasickness. 

Even  those  who  have  spent  their  lives  as  seafaring  men  may  from 
time  to  time  suffer  from  seasickness.  Lord  Nelson  was  a  familiar 
example  of  this,  and  unusual  causes  may  from  time  to  time  affect  such 
persons,  as,  for  example,  the  case  of  Gihon,^  who  relates  how  after 
twenty  years  of  immunity  from  seasickness  while  at  sea  as  a  naval  officer, 
he  became  seasick  while  eating  on  a  vessel  which  was  malodorous  from 
a  cargo  of  bone  phosphate. 

Strong  mental  emotion,  other  than  that  generated  through  the  simple 
causes  above  recited,  is  often  said  to  be  responsible  for  seasickness. 
Extreme  depression  or  worry  or  despondency  may  induce  it,  but  the 
influence  of  dread  of  the  sea  and  of  terror  is  much  exaggerated.  The 
latter,  in  fact,  is  often  curative,  as,  for  example,  the  fear  generated  in  the 
face  of  shipwreck  or  fire  at  sea. 

Overeating  and  -drinking  prove  fruitful  sources  of  seasickness,  whether 
indulged  in  before  going  on  board  the  vessel  or  at  any  time  during  the 
voyage.  The  strong,  pure  sea  air  greatly  stimulates  the  appetite,  and 
many  persons  eat  and  drink  twice  as  much  at  sea  as  they  do  upon  land. 
This,  combined  with  indolence,  produces  indigestion  and  renders  the 
stomach  much  more  liable  to  nausea  from  slight  causes. 

Tobacco,  even  in  those  habituated  to  its  use,  may  excite  nausea  by 
disturbing  still  more  the  equilibrium  of  an  unbalanced  nervous  system. 

Foul  air,  whether  simply  malodorous  or  distinctly  noxious,  has  a  very 
potent  influence. 

Constipation  is  a  strong  predisposing  factor.  I  have  seen  many  cases 
of  persons  who  are  not  at  all  sick  at  sea  for  the  first  three  or  four  days, 
but  who  suddenly  become  so  after  prolonged  constipation,  which  results 
in  part  from  the  sea  air ;  in  part  from  the  overeating  M^hich  the  bracing 
air  invites  by  stimulating  the  appetite  ;  in  part  also  from  lack  of  exer- 
cise. On  a  long  voyage  repeated  occurrence  of  constipation  is  apt  to  be 
followed  by  renewed  attacks  of  seasickness. 

Age. — Infants  in  arms  and  children  under  three  or  four  years  of  age 
are  usually  free  from  sickness  at  sea.  It  should  be  remembered  that  rock- 
ing motions  are  chiefly  used  in  lulling  infants  to  sleep,  and  young  children 
are  not  subjected  to  many  of  the  causes,  like  overfeeding,  psychic  influ- 
ences, etc.,  which  disturb  adults,  and  they  are  much  more  accustomed  to 
disturbances  of  equilibrium — bending,  stooping,  rolling,  etc. — in  their 

At  the  opposite  extreme  of  life  seasickness  becomes  less  common  and 
severe,  fortunately  for  those  whose  bloodvessels  are  highly  atherom- 
atous. 

Blood-pressure. — The  theory  that  irregularities  in  barometric  pressure 

^  Twentieth  Century  Pract.  of  Med.,  vol.  iii.  p.  184. 
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caused  by  wave  movements  react  upon  the  expansion  of  the  larger 
bloodvessels  is  clever,  but  improbable,  and  is  ably  controverted  by  Gihon  ^ 
and  Brewer.  Moreover,  aeronauts  are  subjected  to  much  greater  sud- 
den variations  in  atmospheric  pressure  without  the  occurrence  of  nausea. 

Idiosyncrasies  too  numerous  to  mention  play  an  important  role.  One 
of  the  most  confirmed  dyspeptics  I  know,  a  gentleman  past  seventy 
years  of  age,  eats  heartily  and  with  impunity  almost  everything  set  before 
him  at  sea.  Many  persons  can  eat  and  apparently  digest  food  at  sea, 
such  as  welsh  rarebits,  pastry,  nuts,  etc.,  which  they  are  never  able  to 
take  at  home. 

Some  persons,  who  are  never  affected  in  small  yachts,  are  always  sick 
on  large  steamers,  possibly  because  of  the  difference  in  motion  and  the 
reassuring  sight  of  land  obtainable  from  the  smaller  craft.  But  others 
have  exactly  the  opposite  experience,  and  conditions  which  have  repeat- 
edly caused  seasickness  may  suddenly  fail  to  do  so  without  known 
cause. 

Conclusion. — In  concluding  the  discussion  of  the  etiology  of  seasick- 
ness the  following  propositions  seem  justified  : 

1.  Seasickness  is  not  explained  upon  any  single  theory. 

2.  The  majority  of  cases  are  primarily  due  to  disturbances  of  equi- 
librium of  the  viscera,  chiefly  the  liver,  thereby  causing  reflex  nervous 
irritation. 

3.  Other  cases  originate  in  optical  impressions  from  seeing  moving 
objects  in  unwonted  positions,  which  through  direct  reflex  action  or  fatigue 
of  the  visual  apparatus  give  rise  to  the  symptoms. 

4.  Muscular  fatigue  from  increased  muscular  tension  (tone)  in  the 
efforts  to  preserve  equilibrium,  or  from  unconscious  effort  to  adapt  the 
respiratory  rhythm  to  the  rhythm  of  the  unaccustomed  motion,  must  be 
reckoned  as  a  cause  of  seasickness  in  some  cases. 

5.  Contributory  factors  of  great  importance  are  overeating  and 
-drinking,  smoking,  constipation,  foul  air,  especially  with  bad  odors, 
many  psychic  impressions,  and  idiosyncrasies. 

Obviously,  any  or  all  of  these  factors  may  operate  in  combination  in 
the  same  individual. 

Symptoms. — The  typical  symptoms  which  belong  to  the  malady  sea- 
sickness are  :  Nausea  and  vomiting,  nervousness,  malaise,  headache, 
prostration,  vertigo,  and  syncope.  In  prolonged  cases  other  more  seri- 
ous symptoms  supervene,  such  as  protracted  constipation,  hsematemesis, 
extreme  emaciation  and  collapse,  involuntary  passage  of  urine  and 
faeces,  or  anuria.  Exceptionally,  convulsions  have  occurred,  and  sugar 
has  been  found  in  the  urine  (Rosse). 

Nausea  and  Vomiting. — Clinically,  seasickness  is  manifested  in  a 
variety  of  ways.  There  are  those  who,  without  preceding  nausea,  vomit 
a  few  times  and  are  well  again.  Sucli  are  usually  robust  or  plethoric 
subjects.  Others,  less  fortunate,  are  incessantly  nauseated,  and  have  all 
the  symptoms  except  vomiting,  which  they  endeavor  to  induce  for 
relief.  Still  others — and  these  are  usually,  though  by  no  means  always, 
neurasthenic  subjects — become  so  violently  ill  with  both  incessant 
nausea  and  vomiting  as  to  be  utterly  prostrated.  Such  attacks  often 
begin  at  once  on  going  to  sea,  but  they  may  come  on  more  gradually, 

'  Loc.  cit. 
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with  increasing  severity,  after  several  days  of  immunity.  Anorexia 
and  malaise,  sometimes  chilliness,  a  foul  tongue,  constipation,  slight 
dizziness,  and  irritability  are  premonitory  symptoms  which  are  often 
succeeded  by  increasing  nausea,  retching,  and  vomiting.  At  first  the 
vomiting  causes  prompt  relief,  and  in  the  mildest  cases  this  is  perma- 
nent, but  much  oftener  the  symptoms  return  in  half  an  hour,  and  the 
whole  process  is  repeated  again  and  again  until  the  patient  no  longer 
recuperates  between  the  acts  of  emesis.  At  first  strong  mental  efforts 
to  ward  oflP  the  vomiting  may  succeed,  but  in  such  cases  a  violent  fit  of 
vomiting  may  surprise  by  its  suddenness  even  the  patient  himself,  who 
without  premonition  cascades  over  the  first  thing  at  hand.  Salivation 
is  excited,  and  the  taste  in  the  mouth  has  the  bitterness  of  gall. 

Protracted  vomiting  is  both  distressing  and  dangerous.  The  abdomi- 
nal muscles  become  tender  and  sore  from  repeated  strain.  I  have  seen 
hfematemesis  occur  on  the  second  day  from  intense  congestion  of  the 
stomach  and  violent  efforts  at  retching.  In  severe  cases  bile  is  ejected, 
and  the  contents  of  the  small  intestine  have  been  found  in  the  vomitus. 
The  nausea  and  vomiting  prevent  sleep,  and,  as  no  food  is  retained  and 
often  no  fluid,  emaciation  may  become  extreme.  The  straining  eiforts 
may  cause  rupture  of  bloodvessels  which  happen  to  be  already  weak- 
ened by  disease.  The  repeated  emptying  of  the  stomach  results  in  a 
considerable  loss  of  fluid  which  cannot  be  replaced,  and  hence  thirst  is 
complained  of,  though  the  patient  may  dread  to  swallow  that  which  is 
sure  to  be  promptly  ejected  again.  A  diminution  of  the  urine  from  a 
similar  reason  is  noted  in  extreme  cases. 

Nervous  and  Mental  Symptoms. — Intense,  racking  headache,  usually 
frontal,  "  light-headedness,"  mental  unrest,  apathy,  and  extreme  depres- 
sion of  spirits  and  a  desire  to  be  alone  are  early  symptoms.  A  feeling 
of  dulness  and  drowsiness  is  also  common,  especially  among  those  who 
do  not  vomit  promptly.  Light  customary  sounds  and  customary  odors, 
like  those  of  food  cooking  or  tobacco,  become  alike  oifensive.  The 
patient  grows  irritable  and  morose.  As  nausea  or  vomiting  continues, 
mental  hebetude  succeeds  the  condition  of  irritability,  and  this  is 
attributed  to  the  cerebral  ansemia  succeeding  hypersemia.  Hopeless 
despondency  ensues,  the  patient  utterly  disregards  personal  appearance 
and  habits  of  cleanliness,  and  says  he  longs  to  die,  although  suicide  has 
almost  never  been  attempted  from  this  cause.  In  extreme  cases, 
Gihon  ^  writes,  "  mothers  lose  every  sentiment  of  maternal  affection, 
and  modest  women  all  sense  of  shame,  exposing  themselves  with 
the  most  reckless  abandon ;  and  I  know  of  instances  where  they 
have  submitted  to  sexual  approaches  for  which  they  afterward  suffered 
the  keenest  remorse."  Surely,  no  other  malady  may  so  strikingly 
obliterate  all  moral  sense  by  a  few  hours  of  intense  disgust  with 
life ;  and  another  curious  feature  is  that  the  mental  symptoms  dejjart  as 
soon  as  there  is  decided  improvement  in  the  physical  condition,  and  often 
disappear  even  more  suddenly  than  they  began.  Reynolds^  reported 
three  cases  of  temporary  insanity,  and  Rosse  another,  caused  by  sea- 
sickness. 

The  utter  demoralization  produced  by  the  attack  is  very  characteristic, 
and  has  been  made  the  butt  of  much  innocent  satire.     For  the  time 

^  Loc.  cit,  p.  180.  2  Lancet,  1884,  i.  1161. 
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being,  friends,  home,  everything,  is  forgotten  in  the  wretchedness  which 
makes  life  itself  seem  insupportable.  This  is  particularly  true  of  those 
cases  in  which  nausea  is  unrelieved  by  vomiting  or  predominates,  and 
it  is  highly  typical  of  seasickness.  Other  forms  of  repeated  vomiting, 
such  as  may  accompany  cardiac  or  renal  disease,  gastric  ulcer,  and  the 
like,  are  often  free  from  the  extreme  mental  depression  of  true  mal  de 
mer.  The  explanation  is  in  part  furnished  by  the  fact  that  with  a  long 
voyage  in  prospect  there  seems  no  possibility  of  abatement  of  the  mis- 
ery, and  the  mind  is  disturbed  with  the  future  as  well  as  the  present. 
The  sight  of  land  often  has  an  immediate  curative  effect,  although  the 
ship's  motion  may  be  increasing. 

Mental  diversion,  anything  almost  which  arrests  the  attention  from 
the  absorbing  contemplation  of  the  nausea  and  misery,  may  be  curative. 
Thus  I  have  seen  the  sudden  stoppage  of  the  engines  of  a  steamship  in 
mid-ocean  bring  many  to  their  feet  cured  (who  had  previously  felt  too 
ill  to  stii'),  in  the  fear  that  a  collision  or  other  serious  accident  was 
impending. 

Vertigo  and  Syncope. — Modern  writers  lay  much  stress  upon  vertigo 
as  essential  in  seasickness,  and  as  often  preceding  and  causing  the  vomit- 
ing. While  this  is  true  of  many  cases,  it  is  not  invariably  so,  and  the 
vertigo  when  present  may  be  merely  the  sequel  of  weakness  from 
vomiting  and  the  attendant  vascular  depression.  In  mild  cases  it  is  often 
not  true  vertigo  or  dizziness  Mdiich  is  present,  but  an  intense  feeling 
located  in  the  epigastrium  which  the  patient  describes  as  one  of  "  hollow- 
ness,"  "  sinking,"  "  faintness,"  etc.  There  may  be  craving  for  food  or 
drink,  which  is  instantly  vomited,  or  the  mere  sight  of  food  may  excite 
protracted  emesis. 

True  syncope  sometimes  occurs,  though  this  is  less  common  than  ver- 
tigo in  early  or  mild  cases,  although  common  enough  later  from  physical 
exhaustion.  The  pulse  becomes  feeble,  rapid,  sometimes  intermittent ; 
the  heart  sounds  are  weak ;  the  vessels  are  relaxed,  and  the  extremities 
are  cold  and  bluish,  perhaps  bathed  in  clammy  perspiration.  The 
voice  is  feeble,  and  the  features  are  strikingly  pallid  ;  no  fever  is  present. 
The  feebleness  of  the  circulation,  combined  with  vertigo,  the  loss  of 
equilibration,  and  the  inability  to  take  food,  all  combine  to  produce 
muscular  exhaustion.  The  gait,  at  first  tottering,  soon  gives  way  com- 
pletely, and  the  patient  sinks  down  anywhere  exhausted,  often  helplessly 
lying  in  a  pool  of  his  own  ejecta. 

Sequelae, — The  vast  majority  of  patients  are  cured  as  soon  as  they 
set  foot  on  land,  and  proceed  at  once  to  gratify  a  ravenous  appetite  and 
forget  all  their  previous  miseries.  In  some  cases,  however,  more  espe- 
cially among  women  and  victiins  of  neurasthenia,  certain  symptoms 
persist  after  landing.  It  is  very  common  for  some  instability  in  gait  or 
confusion  in  walking,  as  if  the  ground  were  rolling,  to  last  for  a  few 
hours,  and  the  lieadachc  and  vcTtigo  may  last  for  days  or  in  exceptional 
cases  for  weeks  after  landing.  Karcly  vomiting  continues  on  shore,  and 
patients  may  become  more  and  more  prostrated,  and  finally  die  from 
asthenia.  Fortunately,  but  very  few  cases  of  tins  kind  liave  been  recorded. 
In  an  otherwise  healthy  woman  of  thirty  years  wliom  I  have  lately  seen 
vomiting  persisted  for  three  Aveeks  after  a  brief  European  voyage,  and  it 
was  a  full  month  ])efore  tlie  vertigo  and  prostration  were  completely  over- 
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come.  On  an  exceptionally  long  voyage  to  Australia  a  case  has  been 
known  to  last  for  six  months. 

Dangers  of  a  Sea-voyage. — Fatal  cases  are  not  unknown.  Fordyce 
Barker  reported  3  such,  1  patient  having  died  from  inanition  two  days 
after  landing,  and  the  2  others  died  from  exhaustion.  Andrews  reported 
4  fatal  cases,  Gonin  2, 1  of  which  was  caused  by  hsematemesis,  and  there 
have  been  a  few  others. 

Victims  of  certain  maladies  ought  on  no  account  to  hazard  a  sea  voy- 
age if  there  be  any  likelihood  of  suffering  from  severe  vomiting.  Fore- 
most among  such  diseases  are  those  in  which  the  eifort  and  straining 
of  violent  retching  are  liable  to  produce  vascular  rupture.  Aneurysm, 
advanced  arterio-sclerosis  or  atheroma  (from  danger  of  cerebral  hemor- 
rhage or  cardiac  dilatation),  haemoptysis,  hsematemesis,  or  gastric  ulcer, 
rupture,  advanced  cardiac  valvular  disease, — are  all  imperative  contra- 
indications. Epileptics  are  said  to  be  made  worse  by  seasickness.  The 
vomiting  of  early  pregnancy  is,  strangely  enough,  sometimes  improved 
by  it,  and  abortion  is  rarely  induced. 

This  is  not  the  place  to  discuss  the  advantages  of  a  sea  voyage,  but 
it  may  be  appropriately  stated  that  it  is  a  peculiar  fallacy  that  seasick- 
ness is  beneficial  in  "  biliousness  "  and  other  complaints.  The  sea  air, 
rest,  change  of  scene,  and  freedom  from  responsibilities  and  cares  are 
the  real  beneficial  agents,  and  it  is  not  necessary  to  go  through  a  siege 
of  nausea  and  vomiting  to  profit  by  them  to  the  maximum  extent. 

Treatment. — Prophylaxis. — Many  attempts  to  avoid  seasickness 
have  proved  complete  failures.  Such  are  swinging  staterooms,  specially 
constructed  vessels,  going  at  once  to  bed  and  lying  down  before  the  vessel 
leaves  the  dock,  remaining  blindfolded,  the  practising  of  swinging  mo- 
tions before  sailing,  etc.  Many  drugs  have  been  recommended,  like  the 
bromides,  to  be  taken  for  a  week  before  sailing,  but  they  usually  serve 
to  disorder  digestion  and  make  matters  worse.  I  have  seen  patients  who 
had  dosed  themselves  with  patent  bromide  preparations  until  they  induced 
a  state  of  bromism  which  added  greatly  to  their  illness,  but  occasionally, 
when  properly  prescribed,  the  bromides  are  not  without  prophylactic 
value.  They  help  some  people  very  much  at  times,  fail  in  the  same 
persons  at  other  times,  and  fail  completely  in  the  majority  of  cases. 
Dutton  ^  employs  a  mixture  of  bromide  of  ammonium  with  spirits  of 
chloroform  and  aromatic  spirits  of  ammonia,  to  be  taken  for  three  or 
four  days  before  sailing,  with  the  object  of  calming  the  central  nervous 
system. 

Chlorobrom,  recommended  by  Charteris,^  is  a  palatable  compound 
containing  ^  drachm  each  of  chloramid  and  potassium  bromide  to  the 
ounce. 

There  are,  however,  certain  simple  precautions  which  are  helpful,  if 
not  infallible,  to  many.  Such  are — avoiding  fatigue  and  worry  before 
starting  upon  the  voyage  ;  eating  the  simplest  food  for  several  days 
previously ;  lying  down,  but  keeping  in  the  fresh  air  on  board  ship,  and 
naturally  in  a  part  of  the  vessel  free  from  odors  and  excessive  motion 
or  jarring  ;  avoiding  looking  at  the  water  or  straining  the  eyes  in  any 
manner  ;  eating  often  at  sea  and  but  little  at  a  time,  and  avoiding  taking 
much  fluid  at  one  time.  The  wearing  of  belts  and  abdominal  lacing 
^  Seasickness,  Came,  Treatment,  etc.,  Plymouth,  1890.  ^  Lancet,  Mar.  6,  1892. 
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may  help  some  persons  by  supporting  the  viscera,  but  as  a  rule  they  inter- 
fere with  free  respiratory  movements,  and  loose  clothing  is  much  better. 
Faradization  and  massage  of  the  stomach  are  alike  useless,  and  rank 
with  hypnotism  as  possible  mind-cures  of  very  uncertain  effect. 

Medicinal  Treatment. — As  a  rule,  the  less  medicine  taken  the  better^ 
although  the  remedies  which  have  been  lauded  as  specifics  are  too 
numerous  for  mention.  In  general,  the  treatment  should  be  stimulating 
and  supporting  to  the  circulation,  rather  than  depressing  to  the  nervous 
system,  and  the  simplest  sedatives,  if  any,  should  be  used.  Such  reme- 
dies as  creasote,  chloroform,  ether,  etc.  are  commonly  worse  than  use- 
less, and  phenacetine  and  autipyrine  are  too  depressing.  Oxalate  of 
cerium  3  gr.,  bismuth  30  gr.,  codeine  \  gr.,  trional  15  gr.,  and  moderate 
doses  of  the  bromide  of  sodium  are  the  most  useful  sedatives  for  relief 
of  vomiting  or  headache.  Danvers  ^  strongly  recommends  an  efferves- 
cing hydrobromate  of  caffeine,  and  Dujardin-Beaumetz  the  combined 
use  of  caffeine  with  sodium  salicylate.  The  citrate  of  caffeine  in  doses 
of  1-2  gr.  is  a  useful  remedy  for  both  the  nervous  and  vascidar  systems. 
A  combination  of  drugs  much  in  vogue  of  late  consists  of  atropine  gr. 
ToTj  hydrobromate  of  hyoscine  gr.  i^-q,  nitrate  of  strychnine  gr.  -gig-. 
These  remedies  may  be  given  hypodermically  two  or  three  times  a  day, 
but  they  are  far  too  strong  for  indiscriminate  use  by  patients,  and  I 
have  known  instances  of  dangerous  poisoning  from  the  combination. 
Strychnine  and  caffeine  are  the  best  vascular  tonics  for  use  in  seasickness. 

W.  W.  Skinner  ^  believes  that  seasickness  follows  lowered  arterial 
tension,  being  a  neurosis  of  the  sympathetic  nervous  system,  and  accord- 
ingly recommends  for  its  treatment, 

I^.  Atropinse  sulj)hatis,  g^-TTo~¥4J 

Strychninse  sulphatis,  gr.  -^-^  ; 

Aquse  menthse  destillatse,  TTLxv. — M. 

It  is  highly  important  to  thoroughly  evacuate  the  bowels.  For  this 
purpose  mild  salines  are  usually  best,  and  are  more  apt  to  be  retained. 
Such  are  the  Rubinat  water,  less  objectionable  in  taste  than  many  bitter 
waters,  Seidlitz  powders,  and  effervescing  citrate  of  magnesia,  which  is 
usually  retained. 

If  nausea  is  constant  and  vomiting  does  not  follow,  it  is  well  to 
unload  the  stomach  of  its  fermenting  food  by  a  simple  emetic,  such  as 
salt  in  lukewarm  water,  and  violent  non-productive  retching  is  much 
relieved  by  drinking  sufficient  hot  water  to  give  the  stomach  something 
to  contract  upon. 

External  applications  are  useful  in  the  form  of  hot-water  bags  or 
prepared  mustard  leaves  to  the  epigastrium,  and  hot-water  bottles  to  the 
feet.  Gihon  finds  alcohol  sponge  baths  useful,  and  regards  the  vapor 
of  alcohol  in  the  patient's  stateroom  as  highly  sedative. 

Dietetic  Treatment. — No  special  dietetic  system  is  applicable  to  any 
large  number  of  cases,  and  foods  which  may  be  suited  to  a  patient  in 
one  voyage  may  fail  to  be  retained  by  another.  Patients  who  anticipate 
severe  seasickness  do  well  to  live  simply  for  several  days  before  embark- 
ing, avoiding  all  richly  cooked  food,  desserts,  sweets,  etc.  Since  it  is  often 
'  Lancet,  1892.  *  New  York  Med.  Journ.,  Dec.  8,  1893. 
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difficult  to  obtain  palatable  invalid  foods  on  crowded  steamers,  they  will 
do  well  to  provide  themselves  with  some  of  the  simplest  forms  of  nourish- 
ment, to  be  used  when  vomiting  commences.  Such,  for  example,  are — 
pasteurized  milk,  which  will  keep  fresh  for  six  or  seven  days,  and  which 
may  be  pancreatinized  at  time  of  using,  or  diluted  with  equal  parts  of 
Vichy  or  lime  water,  or  taken  with  10  grains  of  sodium  bicarbonate 
and  3  grains  of  cerium  oxalate  to  the  tumblerful ;  the  Swiss  milk  con- 
densed and  canned  without  sugar  will  keep  longer  and  is  very  service- 
able ;  koumyss,  matzoon,  or  matzol ;  clam  broth,  which  may  be  obtained 
bottled,  and  which  seems  almost  a  specific  for  nausea  in  some  cases ; 
one  or  two  of  the  artificial  foods,  such  as  malted  milk  or  the  meat  prep- 
arations, such  as  somatose,  somatose  biscuits,  carnogen,  Mosquera's  beef 
meal,  etc. 

Some  patients  crave  sour  or  pungent  articles  to  relieve  the  constant 
bad  taste  in  the  mouth ;  as,  for  example,  plain  pickles,  dried  ginger, 
sliced  lemon,  lime-juice  tablets,  all  which  are  acceptable.  The  juice  of 
one  or  two  sour  oranges  or  lemons  squeezed  into  iced  Vichy  or  Apol- 
linaris  water,  with  a  little  sugar  or  saccharine  and  a  pinch  of  bicar- 
bonate of  soda,  makes  a  most  refreshing  and  soothing  beverage.  Strong 
black  coffee  is  excellent,  and  is  beneficial  for  its  diuretic  action  and 
stimulating  effect  upon  the  circulation.  The  extract  of  coffee  may  be 
carried  if  there  is  uncertainty  of  obtaining  good  coffee  at  sea. 

The  meat  extracts,  such  as  Liebig's  extract^  Johnson's  fluid  beef, 
etc.,  while  not  containing  much  nutriment,  are  certainly  stimulating, 
and  are  to  be  recommended  in  some  cases.  A  form  of  beef  tea  is  now 
sold  at  the  grocer's  condensed  in  capsules  which  may  be  dissolved  in  a 
cupful  of  hot  water. 

It  is,  however.,  not  well  to  ingest  too  much  soup  or  broth  at  once, 
for  if  there  be  much  motion  at  sea  the  weight  of  the  fluid,  tipping  about 
in  the  stomach  as  the  vessel  rolls  and  pitches,  may  easily  accentuate  the 
nausea.  For  this  reason  it  is  best  to  take  all  fluid  food  in  quantities 
not  exceeding  two  or  three  tablespoonfuls  at  a  time,  if  need  be,  at  half 
hourly  intervals. 

It  often  happens  that  patients  retain  dry  solid  food  much  better  than 
fluids,  and  they  should  try  dry  soda  crackers,  Huntley  and  Palmer 
wafers,  lemon-gingersnaps,  zwieback,  and  chipped  smoked  beef  which 
may  be  obtained  in  boxes  at  the  grocer's  before  sailing. 

Many  patients  crave  cracked  ice,  but  it  should  be  taken  sparingly, 
or  else,  becoming  lukewarm  in  the  stomach,  it  excites  nausea. 

When  the  stomach  rejects  even  the  simple  articles  above  enumer- 
ated, or  if  hsematemesis  occurs  and  the  patient's  strength  is  failing, 
recourse  must  be  had  to  rectal  feeding  and  stimulation.  For  this  pur- 
pose pancreatinized  milk,  meat  extracts,  and  brandy  should  be  used. 

If  alcoholic  stimulants  are  indicated,  the  best  are  very  dry  cold 
champagne,  weak  brandy  and  soda,  or  sparkling  Moselle.  As  a  rule, 
it  is  not  desirable  to  take  much  alcohol  in  any  form,  and  no  non-diluted 
spirits  should  be  drunk. 
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PARALYSIS  AGITANS. 

Synonyms. — Shaking  palsy  ;  Parkinson's  disease  ;  Paralysis  tremens, 
tremula,  palpitans,  jactitans  ;  Rigor  tremens  (Peterson) ;  Ger.  Schiittelali- 
mung,  Schiittelkrampf ;  Fr.  Paralysie  agitante. 

Definition. — Shaking  palsy,  first  adequately  described  by  Parkin- 
son in  1817,  is  a  chronic  neurosis  characterized  by  rhythmical  tremor, 
considerable  muscular  rigidity,  and  some  weakness,  but  without  actual 
paralysis.  Tremor  and  rigidity  are  the  cardinal  symptoms  of  the  dis- 
ease. The  latter  gives  rise  to  the  peculiar  attitude  and  often  singular 
gait  (festination,  retropulsion,  etc.).  The  muscular  weakness  is  more 
apparent  than  real,  and  has  frequently  been  termed  pseudo-paralysis  by 
various  authors.  The  name  paralysis  agitans,  therefore,  though  now 
too  well  established  by  usage  to  be  changed,  is  not  wholly  satisfactory, 
and  rigor  tremens  would  better  define  the  syndrome. 

Etiology. — The  disease  is  essentially  one  of  late  life,  though  a 
number  of  cases  have  been  reported  as  having  their  onset  between  the 
ages  of  seventeen  and  thirty  years.  In  by  far  the  greatest  number  the 
disorder  begins  between  the  ages  of  forty  and  sixty,  but  particularly  in 
the  latter  half  of  this  period.  A  diminishing  number  show  an  onset 
between  sixty  and  seventy  years  of  age,  and  a  very  few  have  their  be- 
ginning in  the  succeeding  decade.  The  following  tabulated  collection 
of  cases,  observed  by  myself  at  the  Vanderbilt  Clinic  and  in  private 
practice,  well  illustrates  the  relation  of  age  to  the  disease,  as  well  as  that 
of  sex  : 


Age  at  onset. 

Males. 

Females. 

Total. 

30  to  40      

4 
18 
30 
19 

2 

3 

6 

23 

7 
3 

7 

40  to  50     

24 

50  to  60     

53 

60  to  70      

26 

70  to  80 

5 

Total 

73 

42 

115 

As  regards  sex,  it  will  be  seen  from  the  above  that  men  are  almost 
twice  as  frequently  affected  as  women. 

It  is  a  moot  question  whether  heredity  plays  any  particularly  import- 
er] 
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ant  part  in  the  development  of  the  disorder.  Direct  heredity  is  certainly 
extremely  rare,  and  a  neuropathic  basis  can  be  determined  in  less  than  10 
per  cent.  I  have  seen  but  one  case  of  direct  heredity,  a  father  and  son, 
in  both  of  whom  the  disease  began  between  the  ages  of  thirty  and  forty. 
In  the  case  of  a  woman  in  whom  the  disease  had  progressed  to  such  an 
extreme  degree  that  there  was  irremediable  contractures  of  both  hands  and 
both  feet,  and  in  whom  the  general  rigidity  was  so  great  that  locomotion 
was  impossible  and  speech  very  difficult,  a  brother  became  affected  with 
shaking  palsy.  This  seemed  to  me  not  to  show  an  hereditary  nature, 
but  rather  a  condition  analogous  to  communicated  insanity  and  imita- 
tive hysteria  major  and  imitative  chorea.  There  had  always  been  con- 
stant anxiety  on  the  brother's  part  lest  he  should  be  afflicted  like  his 
sister,  and  he  was  prone  to  watch  continually  for  the  appearance  of 
similar  symptoms  in  himself.  Perhaps  this  state  of  expectant  attention 
actually  led  to  the  development  of  his  own  malady.  Some  support  is 
given  to  this  idea  by  the  cases  of  a  husband  and  wife  under  my  obser- 
vation some  years  ago.  The  wife,  aged  fifty-seven,  presented  the  typ- 
ical symptoms  of  a  shaking  palsy  of  four  years'  standing.  The  husband, 
ten  years  older,  developed  while  he  was  under  my  treatment  a  tremor 
of  his  right  hand  precisely  like  his  wife's.  He  had  also  been  under 
the  fear  of  being  affected  by  the  disease.  Gowers  mentions  one  case  in 
which  father  and  uncle  also  had  the  disorder,  one  where  the  sister  was 
affected,  and  three  where  one  parent  presented  the  same  symptoms. 

The  influence  of  occupation  is  assuredly  not  great.  Undoubtedly, 
the  majority  of  cases  are  from  the  common  walks  of  life.  If  occupation 
has  any  distinct  relation  to  the  malady,  it  is  probably  such  pursuits  as 
subject  the  individual  to  undue  exposure  to  extremes  of  heat,  cold,  and 
dampness.  Thus,  among  my  cases  were  4  coachmen,  2  night-watchmen, 
3  engineers,  1  iceman,  1  iron-founder,  1  messenger,  and  9  day-laborers. 
Two  men  developed  shaking  palsy  almost  immediately  after  prolonged 
exposure  in  a  great  snowstorm. 

Probably  the  most  frequent  exciting  causes  are  mental  stress,  trauma, 
and  physical  illness.  Among  the  mental  strains  wliich  give  rise  to  the 
disease  are  worry,  anxiety,  grief,  excitement,  and  sudden  fear.  In  the 
case  of  an  illicit  distiller  the  malady  appeared  soon  after  his  discovery, 
trial,  and  the  confiscation  of  his  property.  In  several  cases  domestic 
unhappiness  was  assigned  as  a  cause.  One  Avoman  developed  it  during 
an  anxious  period  of  nursing  her  dying  mother,  one  from  seeing  hor  son 
drown,  and  another  during  a  period  of  worry  over  an  inebriate  son.  In 
one  man  the  disease  began  soon  after  great  excitement  over  a  religious 
discussion.  Fright  is  not  infrequently  a  direct  precursor  of  the  malady. 
The  tremor  of  fear  in  these  cases  seems  to  persist  and  take  on  the  cha- 
racter of  paralysis  agitans,  and  a  noteworthy  peculiarity  is  the  localiza- 
tion often  observed  of  the  tremor  in  a  particular  limb  when  it  is  coinci- 
dcntly  aff('ct(?d  witli  tin;  emotional  shock.  This  is  especially  shown  in 
cases  where  trauma  and  the  emotional  shock  usually  incident  to  sudden 
injury  act  together  to  induce  the  disease.  It  is  usual  for  the  tremor  in 
cases  of  traumatic  origin  to  begin  in  the  injured  member.  Thus,  a 
woman  fell  from  a  stepladder  upon  her  right  arm,  and  the  disease  began 
in  th(!  right  arm.  A  coachman  in  a  runaway  was  tlirown  from  the 
carriage  upon  his  left  slioulder,  and  shaking  palsy  soon  manifested  itself 
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in  his  left  arm.  Falls  upon  the  shoulder  or  arm  are  indeed  so  frequent 
as  exciting  causes  as  to  be  especially  noteworthy.  A  woman  sitting 
quietly  at  work  was  suddenly  frightened  by  water  flowing  upon  her  left 
wrist  from  a  faucet ;  the  tremor  of  Parkinson's  disease  began  immedi- 
ately in  the  left  hand  (Gowers).  Contused  injury  to  the  thigh  has  set 
up  the  disease  in  that  limb,  and  dislocation  of  the  jaw  has  induced  the 
chai-acteristic  tremor  in  that  part  (Charcot).  In  one  of  my  cases  cellu- 
litis in  the  right  hand  led  to  the  tremor  beginning  there  ;  in  two  cases 
injury  to  the  fingers  induced  the  disorder  in  that  particular  hand,  and  in 
one  amputation  of  fingers  of  the  left  hand  gave  rise  to  paralysis  agitans, 
beginning  in  the  left  hand.  There  is  evidence  that  the  mere  concussion 
of  severe  falls  or  other  accidents — and  this  has  a  medico-legal  value — 
may  so  affect  the  nervous  centres  as  to  induce  paralysis  agitans.  Among 
physical  diseases  which  have  in  many  instances  immediately  preceded 
the  manifestation  of  the  disorder  are  sciatica,  fever  and  ague,  articular 
rheumatism,  grippe,  gout,  typhoid  fever,  pleurisy,  dysentery,  and  remit- 
tent fever.  Where  the  disease  was  local,  as  in  the  cases  of  sciatica, 
rheumatism,  gout,  and  pleurisy,  it  is  interesting  to  note  that  this  has 
determined  the  localization  of  the  tremor  in  the  side  or  part  affected. 
Other  and  rather  doubtful  exciting  causes  have  been  mentioned,  such  as 
muscular  fatigue  and  sexual  excess.  Toxic  tremors,  such  as  those  of 
lead,  alcohol,  tobacco,  tea,  and  the  tremor  of  neurasthenia,  have  appar- 
ently no  tendency  to  induce  this  disease. 

Pathology  and  Pathological  Anatomy. — There  has  been  consid- 
erable pathological  study  of  this  malady  in  late  years  by  modern  methods, 
and  it  must  be  confessed  that  no  very  definite  results  have  as  yet  been 
reached.  We  must  still  assume  that  it  is  a  functional  disease,  a  species  of 
neurosis  in  the  aged,  allied  to  chorea  in  the  child.  There  are  good  reasons 
for  believing  the  anatomical  basis  to  be  some  disturbance  in  the  motor  cor- 
tical area  at  present  unknown,  but  probably  nutritional  and  degenerative 
in  character.  The  frequent  "  hemijDlegic  "  manner  of  onset  is  one  argu- 
ment in  favor  of  the  view  that  the  disease  is  in  the  hemispheres.  The 
idea  entertained  by  some  authors  (Dana)  that  the  seat  of  the  lesion  is 
lower  down,  in  the  spinal  cord,  medulla,  and  pons,  would  seem  to  be 
invalidated  by  such  a  fact  as  that  an  attack  of  hemiplegia  puts  an  end 
to  the  tremor.  The  frequent  sudden  origin  of  the  disease  from  mental 
shock  or  strain,  such  as  fright,  also  lends  support  to  the  view  of  a  cerebral 
cause.  The  position  of  the  hands  (analogous  to  that  of  hemiplegia,  epi- 
lepsy, tetany),  and  the  fact  that  other  tremors  (neurasthenia,  chorea,  fear) 
are  surely  cerebral  in  nature,  are  further  arguments.  Excellent  patho- 
logical studies  of  paralysis  agitans  have  been  made  by  Dubief,  Von  Sass, 
Koller,  Borgherini,  Dana,  and  Ketscher.  Ketscher's  work  is  particularly 
valuable,  as  it  is  based  upon  the  examination  of  the  nervous  systems  of 
three  cases  compared  with  control  studies  of  those  of  ten  aged  people. 
The  changes  found  by  Ketscher  on  microscopical  investigation  were 
mainly  in  the  spinal  cord,  in  two  cases  in  the  muscles,  and  in  one  in  the 
peripheral  nerves.  In  the  nervous  system  of  his  cases  he  found  indica- 
tions of  degeneration  and  atrophy,  such  as — in  the  cells  of  the  brain  and 
cord,  pigmentation,  indistinct  outlines,  absence  of  nuclei,  granular  de- 
generation, general  increase  of  interstitial  connective  tissue  and  of  the 
neuroglia  of  the  brain  and  cord  ;  in  the  vascular  system,  thickened 
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vessel  walls,  miliary  aneurysms,  small  extravasations,  pigment  in  the 
adventitia,  dilated  perivascular  and  pericellular  lymph  spaces,  oedem- 
atous  softening  here  and  there  in  the  neighborhood  of  these  spaces  ;  in 
the  nerve  fibres,  swelling  of  axis  cylinders,  disappearance  of  nerve 
fibres  ;  in  the  muscles,  increase  in  the  number  of  nuclei,  loss  of  trans- 
verse striation,  hyaline  and  fatty  degeneration,  disappearance  of  muscle 
fibres.  Such  changes  are  analogous  to  those  which  take  place  in  old 
age,  though  they  would  seem  to  be  probably  somewhat  more  marked  in 
Parkinson's  disease.  We  are  thus  constrained  to  go  back  to  the  original 
hypothesis,  that  the  disease  must  still  be  regarded  as  a  neurosis  with 
unknown  anatomical  basis,  but  occurring  in  individuals  whose  nervous 
systems  are  prematurely  and  markedly  senile. 

Symptoms. —  Tremor  is  the  most  important  and  usually  earliest 
symptom  of  paralysis  agitans,  although,  paradoxical  as  it  may  seem,  a 
considerable  number  of  cases  have  been  recorded  of  true  Parkinson's 
disease  without  any  tremor  whatever.  Thus  10  such  cases  have  been 
reported  by  Charcot,  Berger,  Wienskowitz,  Buzzard,  Hardy,  Amidon, 
and  Beevor,  and  I  have  observed  myself  4,  1  of  which  I  presented  at 
the  New  York  Neurological  Society  in  1895.  Rigidity  is,  however, 
always  present  when  the  tremor  is  wanting. 

The  tremor  usually  begins  in  one  extremity,  nearly  always  a  hand, 
and  then  spreads  to  the  leg  of  the  same  side,  then  to  the  opposite  hand, 
and  finally  to  the  opposite  leg.  It  may  sometimes  begin  in  another  part, 
such  as  the  neck  muscles  or  the  shoulder,  and  the  progress  of  the  tremor 
is  not  always  hemiplegic  in  character.  In  102  of  my  cases,  where  the 
place  of  onset  was  carefully  inquired  into,  the  following  was  the  result 
of  the  inquiry  : 

Cases. 

Tremor  began  in  the  left  hand  in 46 

Tremor  began  in  the  right  hand  in 40 

Tremor  began  in  the  left  foot  in 6 

Tremor  began  in  the  right  foot  in    . 3 

Tremor  began  in  both  hands  (?)  in 5 

Tremor  began  in  both  feet  (?)  in 1 

Tremor  began  in  the  head  in 1 

Total 102 

The  tremor  may  be  so  slight  at  first  as  to  be  noticeable  only  when 
the  muscles  are  fatigued  ;  later  on  it  becomes  constant,  except  during 
sleep  and  when  momentarily  arrested  by  any  voluntary  effort.  Usually 
on  waking  from  sleep  there  is  no  tremor  for  some  little  time.  Rarely 
a  certain  amount  of  tremor  may  persist  during  sleep.  The  peculiarity 
that  the  tremor  is  going  on  when  the  limb  is  at  rest  distinguishes  this 
from  every  other  form  of  tremor,  since  the  other  forms  are  more  or  less 
"intentional"  in  character.  Thus,  the  tremor  of  paralysis  agitans 
ceases  for  a  few  seconds  when  the  patient  is  asked  to  shake  hands,  and, 
even  though  the  tremor  may  be  extreme  in  degree,  the  patient  is  gener- 
ally able  to  draw  a  perfectly  straight  line  across  a  blackboard.  Usually, 
after  the  momentary  cessation  on  effort,  the  tremor  is  apt  to  redouble  in 
intensity  for  a  short  time.  The.  tremors  of  senility,  multiple  sclerosis, 
delirium  tremens,  and  so  on. tend  to  gro-w  more  and  more  extensive  the 
greater  the  effort  of  the  patient  to  steady  the  part,  as,  for  instance,  in 
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attempting  to  clraAV  a  straight  line.  Very  rarely  cases  are  met  with  in 
which  the  tremor  of  paralysis  agitans  assumes  something  of  an  inten- 
tional character. 

Charcot's  statement  that  the  head  never  takes  part  in  the  tremor,  but 
is  only  moved  by  the  movements  of  the  contiguous  upper  extremities,  is 
not  borne  out  i3y  the  facts.  Cases  have  been  reported  by  Oppolzer, 
Clement,  Jones,  Westphal,  Demange,  Buzzard,  and  Huber  where  the 
head  presented  an  intrinsic  tremor,  Gowers  reported  8  of  35  cases  as 
presenting  tremor  in  the  head ;  26  of  my  115  cases  exhibited  tremor  of 
the  head  which  depended  upon  tremor  in  the  neck  muscles.  It  is  not 
uncommon  for  the  disease  to  extend  to  the  face  muscles.  There  was 
marked  facial  tremor  in  8  of  my  cases.  The  jaw  muscles  and  tongue 
are  occasionally  affected,  and  very  rarely  the  orbicularis  palpebrarum. 

The  tremor  consists  of  a  regular  oscillating  and  alternating  contrac- 
tion of  opposing  muscles,  often  varying  greatly  in  the  extent  and  rate 
of  rhythm  at  different  times,  and  even  in  different  parts  of  the  body  of 
the  same  individual.  Sometimes  the  tremor  ceases  completely  for  an 
hour  or  two  daily,  and  in  some  cases  there  may  be  great  diminution  or 
increase  for  an  indefinite  period.  In  the  hand  the  tremor  usually  is  of 
such  a  character  that  it  has  been  described  as  a  "  pill-rolling  "  move- 
ment. The  rate  of  the  tremor  is  ordinarily  five  per  second.  It  is  a 
kind  of  tremor  that  readily  permits  of  being  taken  by  a  sphygmo- 
graph,  ^  but  it  is  much  better  studied  by  means  of  Ludwig's  kymo- 
graph. The  accompanying  illustrations  of  the  tremor  of  paralysis 
agitans  were  taken  with  a  kymograph  by  the  writer  and  published  in  the 
New  York MedicalJournal,  March  10,  1894  (Figs.  66-70).  The  advan- 
tage of  the  kymograph  is  that  rapid  revolution  of  the  drum  may  be  made 
to  magnify  the  waves,  so  that  each  may  be  studied  in  all  its  details, 
and  the  dicrotism  of  the  waves  in  paralysis  agitans  be  clearly  brought 
out.  Doubtless,  all  tremors  are  a  modification  of  the  rhythmic  dis- 
charges of  energy  from  the  cortex,  which  take  place  at  the  rate  of 
ten  in  a  second.  When  there  are  fewer  per  second  it  is  probably  due  to 
the  fusion  of  two  or  three  impulses.  The  rate  per  second  of  the  tremor 
of  Parkinson's  disease,  as  determined  by  various  authors,  is  well  shown 
in  the  following  table  : 


Author. 


Marie 

Charcot 

Ewald 

Grashly 

Huber 

Gowers 

Wolfenden  and  Williams  . 


Publication. 


Contrib.  d  I' Etude,  etc 

Mai.  du  Systeme  nerv 

Berl.  klin  Wock,  1883,  No.  32      .    . 

Arch,  fur  Psych.,  18S5 

Virchniv's  Arch.,  vol.  108,  p.  45    .    . 

Dis.  of  the  Nerv.  Syst.,  1888,  p.  1001 

Brit.  Med.  Journ.,  May  19,  1888      . 

Peterson \Journ.  of  Nerv.  and  3Ient.  Dis.,  Feb.,  1889. 

Dana \Medicai  News,  Dec.  17,  1892 


Rate  to  the  second  in 
paralysis  agitans. 


5 

4-5 

5 

4.14-5.34 

3.43-5.57 

4.8-7 

5.1 

3.7-5.6 

3-6.1 


In  the  accompanying  kymographic  tracings  we  see  in  Fig.  66  the 
tremor  was  taken  with  slow  revolution  of  the  drum  from  the  thumb  of 
a  patient.    It  is  similar  to  tracings  made  with  a  sphygmograph.    Fig.  67 

^See  Journal  of  Nervous  and  Mental  Diseases,  February,  1889,  article  by  the  writer  on 
the  use  of  the  Edwards'  sphygmograph  in  making  tracings  of  muscular  tremor. 
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was  also  taken  from  the  thumb,  but  in  another  patient  where  the  tremor 
was  very  marked  and  the  excursions  wide.     There  was  a  remarkable 


Fig.  66. 


Tremor  of  paralysis  agitans :  slow  revolution  of  drum. 

feature  in  this  tracing — viz.  a  manifest  tendency  of  the  waves  to  aggre- 
gate in  groups  of  increasing  and  diminishing  range  about  every  four 

Fig.  67. 


Tremor  of  paralysis  agitans :  slow  revolution  of  drum  ;  singular  grouping  of  series  of  waves,  eacli 

four  seconds. 

seconds.     It  seemed  as  if  the  innervation  rhythms  were  invigorated 
every  few  seconds;    This  did  not  seem  to  be  related  to  cardiac  or  respira- 

FiG.  68. 


Tremor  of  paralysis  agitans  :  more  rapid  revolution  of  drum. 
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tory  influence,  and  may  have  been  due  to  some  unknown  factor  (such  as 
nutritional  rhythm  in  the  cortical  cells  (?)).  By  a  more  rapid  revolution 
of  the  drum  we  magnify  the  waves,  as  in  the  series  of  four  tracings  from 
the  wrist  illustrated  in  Fig.  68.  In  this  the  tendency  to  dicrotism 
becomes  manifest,  and  the  very  exact  rate  of  five  per  second  is  apparent. 
In  Fig.  69  the  tracing  was  taken  from  the  ring  finger  in  another  case, 
and,    though  the    drum  revolved   more    rapidly,  the  wideness  of  the 


Fig.  69. 


Tremor  of  paralysis  agitans  :  still  more  rapid  revolution  of  drum. 

excursion  hardly  permitted  of  the  development  of  dicrotism.  By  very 
rapid  revolution  of  the  drum  of  the  kymograph,  as  in  Fig.  70,  where 
four  tracings  showing  the  movement  of  the  extensors  and  flexors  of 
the  wrist  are  given,  the  waves  are  still  further  amplified,  and  the  dicro- 

FiG.  70. 


Tremor  of  paralysis  agitans,  showing  dicrotism :  very  rapid  revolution  of  drum. 

tism  and  regularity  become  still  more  pronounced,  Mr.  Kennelly  of 
the  Edison  Laboratory  kindly  made  for  me  a  geometrical  analysis  of  a 
curve  selected  from  the  first  of  the  tracings  in  Fig.  70,  hoping  to  deter- 
mine some  feature  that  might  prove  of  scientific  value.  If  the  waves 
were  constantly  the  same,  it  would  be  possible  to  attribute  a  particular 
outline  to  a  particular  cause,  and  thus  discover  impulses  and  activities 
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not  perceptible  in  the  wave  as  a  whole.  In  Fig.  71  we  have  a  pair  of 
these  waves  transferred  by  micrometer  measurements  to  large  scale 
paper.  The  curve  8DNKL3IRET  can  be  analyzed  into  compo- 
nents in  its  first  half  wave  length.  One  of  these  is  the  second  semi- 
wave,  M  R  E,  inverted,  and  the  other  a    smaller  opposite  wave  in 

Fig.  71. 
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Geometrical  analysis  of  paralysis  agitans  wavelet,  taken  from  one  of  the  wares  in  Fig.  70. 

dotted  line  A  G  B.  The  opposite  wave  has  two  thirds  of  the  main 
wave  length  and  one  third  of  the  main  wave  amplitude,  so  that 
(neglecting  as  a  possible  discrepancy  the  wavelet  B  C,  unaccounted 
for)  there  is  a  main  train  of  waves,  with  a  semi-train  superimposed 
upon  it,  making  a  compound  wave  train.  This  analysis  makes  the 
dicrotism  more  manifest.  In  a  series  of  waves,  such  as  liquid  waves 
through  elastic  tubes  (the  arterial  pulse),  such  an  analysis  would  prove 
of  distinct  value,  because  the  current  velocity,  the  elasticity,  and  the 
resulting  series  of  curves  are  here  nearly  invariable.  But  where,  as  in 
paralysis  agitans,  variation  is  considerable,  the  analysis  is  difficult,  and 
must  be  carried  laboriously  through  a  whole  series  in  order  to  be  pro- 
ductive of  the  best  results. 

RigidAty  and  muscular  iveakness  tend  to  appear  at  the  same  time  as 
the  tremor,  and  in  the  same  part,  and  are  usually  coincident  in  their 
onset.  The  rigor  muscularum  generally  extends  more  rapidly  and 
farther  than  the  tremor,  so  that  we  often  see  it  in  the  whole  body  when 
but  one  or  two  extremities  take  part  in  the  tremor.  As  has  already 
been  stated,  there  are  occasionally  cases  which  present  rigidity,  but  no 
tremor.  In  perhaps  one  sixth  of  the  cases  tremor  and  rigidity  precede 
the  tremor.  Rigidity  must  be  regarded  as  one  of  the  cardinal  symptoms 
of  Parkinson's  disease,  for  upon  it  depend  the  j)eculiar  attitude,  the 
characteristic  gait,  the  expressionless  face,  and  the  monotonous  voice. 
Rigidity  is  of  varying  degree,  from  slight  stiffness  of  the  muscles  to 
almost  \itter  helplessness,  with  contractures.  This  symptom  was  pres- 
ent to  a  marked  degree  in  85  of  my  115  cases.  It  affects  the  muscles 
of  the  limbs,  trun]<,  neck,  and  face.  Even  tlic  tongue,  palate,  and 
laryngeal  muscles  may  be  implicated.  Dcbovc  lias  reported  cases  with 
rigidity  of  the  ocular 'muscles.  The  rigidity  may  be  limited  precisely 
to  the  parts  affected  with  tremor,  as  in  several  cases  with  }>aralysis 
agitans  of  the  hemiplegic  type  observed  })y  myself,  where  the  rigidity 
and  tremor  were  so  coincident  as  to  implicate  exactly  one  side  of  the 
body,  even  to  one  side  of  the  mouth  and  tongue.  AAVakness  is,  as  a 
rule,  more  apparent  than  real.     The  stiffness  of  the  muscles  so  interferes 
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Fig.  72. 


with  motion  as  to  present  an  appearance  of  loss  of  power.  Undoubtedly, 
actual  loss  of  power  is  sometimes  observed,  but  it  never  amounts  to 
paralysis. 

The  rigidity  gives  rise  to  a  characteristic  attitude  in  Parkinson's  dis- 
ease (Fig.  72).  The  postures  in  parts  are  determined  by  preponderance 
of  rigidity  in  certain  muscle  groups,  especially  the  flexors.  The  head 
leans  forward  and  the  shoulders  are  stoop- 
ing. The  knees  are  flexed  to  a  greater  or 
less  degree  and  the  thighs  adducted.  The 
elbows  are  bent,  the  wrists  a  little  ex- 
tended, while  the  hand  tends  usually  to 
assume  its  ordinary  position  when  at  rest 
or  the  position  when  holding  a  pen.  The 
face  has  the  expressionless  appearance  of 
a  mask.  While  a  typical  case  will  pre- 
sent such  features  as  these,  there  are  ex- 
ceptional cases  in  which  the  attitude 
and  postures  of  extremities  are  unusual. 
Thus,  instead  of  stooping  head  and 
shoulders,  there  are  instances  of  exten- 
sion of  the  neck  and  spine ;  some  distal 
joints  of  the  fingers  may  be  over-ex- 
tended ;  sometimes  only  one  or  two  fin- 
gers are  contracted. 

Early  in  the  disease,  by  effort,  the 
characteristic  attitude  and  postures  may 
be  overcome  to  a  certain  extent,  but  in 
advanced  cases  this  power  is  lost,  and 
often  another  cannot,  by  taking  hold  of 
the  parts,  restore  them  to  a  normal  posi- 
tion. The  contractions  become  frequently 
permanent  and  amount  to  actual  con- 
tractures. I  have  seen  ankylosis  of  all 
the  joints  of  the  hand  and  wrists  in  the 
characteristic  position,  and  observed  con- 
tractures in  the  toes  and  double  talipes 
equino-varus  in  some  cases.  One  case 
had  such  rigidity  of  the  orbicularis  oris 
that  the  moiith  was  motionless,  open, 
and  the  patient  was  constantly  drivel- 
ling. Protrusion  of  the  tongue  may  be 
almost  impossible. 

It  is  not  uncommon  to  note  in  old 
cases  a  certain  amount  of  muscular  wasting,  but  this  may  not  attract 
attention  unless  the  disorder  is  unilateral  in  type.  One  case  of  mine 
(Fig.  73)  presented  so  striking  an  atrophy  in  the  affected  parts  that  1 
reported  it  in  the  N.  Y.  Medical  Journal,  Oct.  11,  1890.  A  man,  aged 
sixty,  had  a  typical  Parkinson's  disease  of  nine  months'  standing,  con- 
fined to  the  left  face,  arm,  and  leg.  The  middle  and  ring  fingers  were 
strongly  contracted  into  the  palm.  The  atrophy  involved  especially 
the  intrinsic  muscles  of  the  hand  and  adductors  of  the  thiirh,  but  was 
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also  noteworthy  in  most  of  the  other  muscles.  The  faradic  reaction  in 
the  atrophied  muscles  was  normal.  The  measurements  of  the  circum- 
ferences were  as  follows  : 

Showing  the  Amount  of  Wastmg  in  a  Case  of  Paralysis  Agitans  where 
the  disease  teas  limited  to  the  left  side. 


Circumference  of— 

Right. 

Left. 

Difference. 

Arms  :  IS  cm.  below  shoulders    .... 
Forearms  :  15  cm.  below  elbows  .... 

Thighs  :  15  cm.  above  patellae 

Legs  :  15  cm.  below  patellae 

25.5-23 
21-19 

37-34.5 
29-27 

22.5-20.5 

18-16.5 

35.5-33 

28-26 

2.5-3 

2.5-3 

1.5 

1 

The  illustration  shows  fairly  well  the  wasting  and  contractures,  but  the 
rigidity  was  so  great  that  the  patient  could  not  be  photographed  in  the 
best  position  to  show  the  defects. 


Fig.  73. 


Showing  wasting  of  left  arm  and  leg,  with  contractures  of  elbow,  wrist,  and  fingers,  in  a  case  of 

paralysis  agitans. 

In  many  instances  the  rigidity  gives  rise  to  peculiarities  in  locomotion 
or  movement  of  any  kind.     Patients  find  difficulty  in  turning  over  in 
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bed,  in  turning  around  when  standing,  in  moving  the  head  from  one  side 
to  the  other.  Often  several  efforts  have  to  be  made  in  rising  from  a 
chair.  The  gait  is  frequently  affected  in  a  singular  manner.  In  starting 
to  walk  the  first  step  is  taken  with  great  effort  and  slowly,  and  the  steps 
follow  each  other  with  increasing  quickness.  The  steps  are  short  and 
the  patient  seems  to  run.  He  is  often  unable  to  stop  until  he  reaches 
some  support.  This  phenomenon  is  known  as  festination  or  propulsion. 
Trousseau  called  this  "  running  after  the  centre  of  gravity."  Sometimes 
a  similar  tendency  exists  to  run  backward  (^retropulsion),  and  very  rarely 
sidewise  {lateropuhion).  Patients  who  show  the  phenomenon  of  festina- 
tion very  commonly  exhibit  retropulsion  also  :  31  of  my  cases  had  the 
tendency  to  festination,  17  to  both  propulsion  and  retropulsion,  and  2 
to  lateropulsion. 

Benedikt  years  ago  called  attention  to  a  diminution  in  electrical 
irritahility  in  the  affected  extremities  of  old  cases,  and  I  have  in  several 
instances  corroborated  his  observation  with  the  faradic  current. 

As  regards  the  tendon  reflexes,  they  never  present  the  marked  exag- 
geration which  we  have  as  a  symptom  of  organic  lesion  in  the  cortico- 
spinal segment  of  the  motor  tract.  No  significance  attaches  to  their 
condition  in  this  disease.  All  of  my  cases  were  examined  as  to 
the  state  of  the  deep  reflexes  in  the  upper  and  lower  extremities,  and 
the  result  in  the  115  cases  was  that  in  39  they  were  somewhat  exag- 
gerated or  hypertypical,  in  9  subnormal,  and  in  all  the  others  (67) 
normal. 

The  voice  has  frequently  a  high  pitch  and  piping  quality,  and  the 
speech  in  such  cases  shows  the  peculiarity  of  a  sort  of  halting  ejacula- 
tion of  the  words.  Forty  of  my  cases  exhibited  these  characteristics 
of  articulation  and  phonation.  Doubtless  the  changes  in  speech  and 
vocalization  are  due  to  a  certain  amount  of  rigidity  in  the  muscles  con- 
cerned with  these  functions.  The  changes  may  be  summarized  thus  :  1, 
a  condition  of  monotonia,  as  if  there  were  difficulty  in  adjusting  the 
vocal  cords  so  as  to  vary  the  pitch  of  the  voice  ;  2,  high  pitch  and 
piping  quality  of  tone,  depending  probably  upon  a  minute  degree  of 
contracture  in  the  crico-thyroid,  posterior  crico-arytenoid,  and  internal 
thyro-arytenoid  muscles ;  3,  a  species  of  what  has  been  well  termed 
festination  in  the  speech,  slowness  of  ejaculating  the  first  word,  followed 
by  rapid  pronunciation  of  the  five  or  six  succeeding  words,  then,  again, 
a  pause,  with  the  ejaculation  of  a  similar  series.  There  is  an  analogy 
between  this  festination  in  speech  and  that  of  gait. 

Among  sensory  and  vasomotor  symptoms  are  to  be  mentioned  rheu- 
matoid pains,  thermal  parsesthesia,  parsesthesia  of  cold,  and  hyperidrosis. 
We  will  examine  these  in  some  detail.  Patients  often  complain  of  mis- 
cellaneous parsesthesise,  such  as  numbness,  tingling,  and  pricking,  and 
sometimes  of  actual  rheumatoid  or  neuralgic  pains  in  the  extremities 
affected.  Sixty  of  my  cases  presented  parsesthetic  symptoms  of  one 
kind  or  another.  Probably  only  10  per  cent,  suffer  from  pains.  The 
pains  vary  much  in  character.  Thus  one  man  had  shooting  pains  in  his 
legs ;  another,  a  dull,  aching  pain  in  the  three  extremities  affected ; 
another,  pain  in  both  arms  ;  another,  burning  pains  in  the  parts  impli- 
cated ;  a  woman,  rheumatic  pain  in  the  joints  of  the  arm  having  the 
tremor. 
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An  excessive  feeling  of  heat  over  the  whole  body,  or  more  rarely  over 
limited  areas,  is  not  infrequently  complained  of  by  patients  :  23  of  my 
115  cases  called  attention  to  this  symptom.  It  is  purely  a  subjective 
sensation,  with  a  vasomotor  basis,  and  there  is  no  actual  rise  of  the 
general  temperature  nor  of  the  local  temperature  in  the  parts  to  which 
the  thermal  sensation  is  referred,  as  I  and  other  observers  have  found 
by  investigation.^  Occasionally  the  localized  feeling  of  heat  may  cor- 
respond to  a  patch  of  superficial  redness,  but  this  is  rare.  Usually  there 
is  nothing  noteworthy  in  the  appearance  of  the  subjectively  Avarm  areas. 
Sometimes  the  sensation  is  so  excessive  as  to  be  a  source  of  the  greatest 
discomfort,  so  that  only  the  thinnest  clothing  can  be  borne,  and  warm 
weather  adds  to  the  misery  of  such  cases.  Not  infrequently  the  heat 
sensation  is  limited  to  the  affected  limb  or  limbs,  and  it  may  be  a  very 
early  symptom,  preceding  both  rigidity  and  tremor. 

A  feeling  of  cold  instead  of  heat  is  sometimes  complained  of,  as  in 
15  of  my  cases  ;  but  this  subjective  sensation  of  cold  is  not  accompanied 
by  any  alteration  of  temperature,  nor  necessarily  even  by  any  actual 
coldness  of  the  extremities  to  touch.  The  chilly  sensation  may  be  gen- 
eral or  local,  and  may  alternate  with  that  of  heat. 

As  a  rule,  hyperidrosis,  when  it  is  observed,  exists  in  association 
with  thermal  parsesthesia.  This  symptom  was  noted  in  23  of  my  cases. 
It  may  be  general  in  its  distribution  or  limited  to  an  affected  extremity 
or  side,  and  often  the  perspiration  is  very  profuse.  Undoubtedly,  it 
has  its  origin  in  vasomotor  disturbance,  which  sometimes  makes  itself 
also  manifest  by  changes  in  the  pupils. 

The  small  pujnls  not  infrequently  met  with  in  these  cases  are  usually 
merely  a  senile  myosis,  but  sometimes — and  especially  is  this  true  when 
the  pupils  are  unequal — this  symptom  may  be  justly  ascribed  to  changes 
in  the  sympathetic.  The  reflex  to  light  is  never  changed  by  Parkinson's 
disease. 

Among  the  most  trying  of  the  symptoms  complained  of  is  restlessness, 
a  species  of  general  discomfort  analogous  to  anxietas  tihiarum,  dis- 
tributed over  the  whole  body  as  a  rule,  but  often  particularly  marked  in 
the  parts  affected.  Doubtless,  it  is  due  to  fatigue  to  a  great  extent,  but 
the  feelings  of  heat  and  cold,  the  miscellaneous  parsesthesise,  the  effort 
required  in  moving  the  rigid  muscles,  and  the  hyperidrosis  all  con- 
tribute their  share  to  the  production  of  this  symptom. 

]Marie  and  Azoulay  ^  have  called  attention  to  tachycardia  as  a  fre- 
quent symptom  in  paralysis  agitans,  but  it  is,  in  my  opinion,  not  as 
common  as  they  report :  9  of  my  cases  exhibited  this  symptom,  mani- 
fested Ijy  palpitation  and  rapid  ])ulse.  In  no  case  was  the  pulse  above 
120.  Menial  syiiiptoiaa  associated  with  paralysis  agitans  are  not  uncom- 
mon. They  consist  chiefly  of  a  certain  amount  of  depression,  due  to  the 
hopeless  and  uncomfortable  state  of  the  patient,  and  of  a  varying  degree 
of  weakness  of  memory  and  other  faculties  which  should  be,  ])erhaps, 
looked  upon  as  essentially  senile  in  character.     I  have  observed  2  cases 

^  Grasset  believes  the  thermal  fjanrsthcsia  was  acf'oni])anio(l  liy  an  actual  rise  of  tem- 
perature, but  this  is  certainly  not  true.  Gowers  mentions  a  case  in  which  tlie  aflccted 
side  (in  which  was  an  intense  feeling  of  licat)  was  .0°!".  warmer  than  tl:e  other.  I'ut  it 
is  not  uncnmmr)n  in  iu)rmal  persons  to  find  an  axillary  asymmetry  of  temperature  as 
great  as  this,  and  it  seems  to  me  this  observation  is  therefore  not  of  great  significance. 

^  Progrh  mecl.,  1885,  No.  49. 
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in  which  there  was  actual  insanity,  but  I  should  be  disposed  to  con- 
sider this  an  associated  condition  rather  than  a  psychosis  having  a  patli- 
ogenic  relation  to  paralysis  agitans.  Some  authors,  like  Ball  and 
Parant,  believe  in  a  close  relation  between  the  two,  and  the  latter 
divides  the  psychical  consequences  of  Parkinson's  disease  into  three 
groups — viz.  one  in  which  there  is  irritability,  suspicion,  and  depression  ; 
one  in  which  there  is  enfeeblement  of  the  mind,  varying  from  simple 
blunting  of  the  faculties  to  complete  dementia  ;  and  a  third  group  with 
symptoms  of  insanity,  properly  speaking,  such  as  melancholia  simplex 
or  melancholia  with  hallucinations,  delusions  of  persecution,  suicidal 
impulses,  etc. 

Complications. — Hemiplegic  attacks  may  occur  in  the  course  of 
the  malady,  but  are  episodes  not  so  much  related  to  the  disease  as  to  the 
age  of  the  patient  and  the  condition  of  his  bloodvessels.  Hemiplegia 
arrests  the  tremor,  on  the  side  paralyzed.  Cases  have  been  reported 
in  which  transient  hemiplegia  without  discoverable  lesion,  and  in  which 
epileptiform  convulsions,  cataleptoid  conditions,  and  cramp  in  the  limbs 
have  complicated  paralysis  agitans. 

Diagnosis. — The  diagnosis  of  paralysis  agitans  is  not  difficult  in  a 
typical  case  presenting  the  characteristic  tremor,  attitude,  facies,  and 
rigidity.  In  the  rare  cases  where  the  tremor  is  absent  the  peculiar  posi- 
tion of  the  body  and  limbs,  the  gait,  the  rigidity,  and  mask-like  face 
are  in  themselves  sufficient  for  diagnosis.  But  there  are  cases  in  which 
these  distinctive  symptoms  are  wanting  or  do  not  develop  for  a  long 
period  of  time,  and  the  diagnosis  must  be  made  by  exclusion. 

Senile  tremor  is  sometimes  not  easy  to  distinguish  from  that  of 
Parkinson's  disease,  though  there  is  never  difficulty  when  such  tremors 
are  typical.  Usually  senile  tremor  is  found  only  in  very  old  people, 
and  is  in  both  hands  from  the  first.  Simple  tremor  occurring  at  any 
age,  generally  hereditary  in  nature,  is  not  to  be  overlooked  as  a  possible 
cause  of  confusion  in  an  obscure  or  atypical  case.  Between  the  inten- 
tion tremor  of  multiple  sclerosis  and  the  tremor  of  paralysis  agitans, 
when  typical,  there  is  so  marked  a  contrast  that  differentiation  is  easily 
made.  But  as  there  are  some  rare  cases  in  which  the  tremor  of  one 
may  simulate  that  of  the  other,  paralysis  agitans  must  then  be  recog- 
nized by  the  mask-like  face,  attitude,  age,  and  gait ;  while  syllabic  speech, 
nystagmus,  and  exaggerated  tendon  reflexes  should  serve  to  indicate 
multiple  sclerosis.  I  have  seen  a  post-hemiplegic  tremor  very  like  that 
of  Parkinson's  disease,  but  usually  post-hemiplegic  tremor  is  fine  in 
character,  and  the  history  of  onset,  the  exaggerated  reflexes,  etc.  are 
distinguishing  features. 

Prognosis. — The  disease  is  chronic,  incurable,  and  generally  pro- 
gressive. Sometimes  a  few  months  only  elapse  before  all  the  extremi- 
ties are  implicated,  but  more  often  years.  Occasionally  it  may  become 
stationary  after  one  or  two  limbs  only  are  affected.  It  is  not  in  itself  a 
fatal  disease,  and  probably  has  but  little  influence  upon  the  duration  of 
life.  The  disease  has  been  known  to  last  for  thirty  years.  As  a  rule, 
one  of  the  intercurrent  affections  common  to  old  age  is  the  cause  of  death. 
Any  amelioration  of  the  symptoms  by  treatment  is  all  that  can  be  expected. 

Treatment. — The  treatment  is  wholly  symptomatic,  and  the  reme- 
dies made  use  of  are  usually  given  for  the  amelioration  of  the  two  most 
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trying  symptoms — viz.  the  tremor  and  the  feeling  of  general  discomfort. 
For  the  tremor  there  is  no  drug  which  acts  so  well  as  one  of  the  isomeric 
alkaloids,  hyoscyamine,  hyosciue,  or  duboisine.  The  last  named  of  the 
three  is  the  best,  as  it  has  fewer  of  the  unpleasant  eifects  of  these  alka- 
loids. One  may  begin  with  from  2^  to  3-^  of  a  grain  night  and  morn- 
ing, and  increase  the  dose  as  needed.  There  are  some  cases  that  cannot 
take  as  much  as  this — indeed,  a  few  who  cannot  take  the  drug  at  all. 
Others,  however,  take  it  for  months  and  years  even  without  bad  general 
effect,  and  with  more  or  less  marked  diminution  of  the  tremor.  The 
other  indication,  relief  of  the  restlessness  and  discomfort,  pains,  parses- 
thesise,  etc.,  is  best  met  by  the  use  of  opium  in  some  form.  Heiman  is 
an  enthusiast  in  the  use  of  morphine  in  these  cases.  My  own  practice 
is  to  combine  duboisine  (gr.  -^^-^  or  less)  with  codeine  (gr.  ss-j).  There 
is  less  likelihood  of  a  habit  being  acquired  in  employing  codeine,  although 
an  opium  or  morphine  habit  in  an  aged  person  is  not  a  thing  to  be  espe- 
cially dreaded. 

Other  drugs  which  have  been  used  for  the  relief  of  these  two  symp- 
toms areveratrum.  Calabar  bean,  chloral,  atropia,  belladonna,  gelsemium, 
curare,  conium,  eserine,  cannabis  indica,  solanin,  and  the  bromides, 
occasionally  with  some  success.  Some  of  these  may  be  tried  where  du- 
boisine and  codeine  have  no  effect. 

Some  general  indications  in  paralysis  agitans  are  to  be  met  by  appro- 
priate treatment.  Thus,  the  daily  life  should  be  regulated  so  as  to  avoid 
physical  exhaustion,  worry,  and  care.  Tonics  are  frequently  of  service, 
and  among  these  arsenic,  strychnine,  and  the  peptonate  of  iron  and  man- 
ganese have  distinct  value. 

Electricity  in  any  form  is  of  no  service,  except  occasionally  in  the 
way  of  suggestive  therapeutics.  On  the  other  hand,  gentle  massage  and 
passive  Swedish  exercises  are  often  very  beneficial.  The  same  is  true 
of  hydrotherapy.  The  affected  limb  or  limbs  maybe  immersed  in  hot 
water  for  ten  or  fifteen  minutes  nightly,  or  the  hot  wet  pack  applied. 
Vibratory  apparatus,  such  as  a  "  shaking "  chair,  has  been  used  with 
some  success,  and  deserves  further  trial. 


TREMORS  IN  GENERAL. 

Tremor  is  a  common  symptom  in  many  nervous  conditions,  and  has 
distinct  diagnostic  value.  Superficially  examined,  all  tremors  have  a 
close  resemblance,  but  careful  investigation  reveals  decided  differences. 
There  are  several  standpoints  from  which  a  classification  may  be  made. 
Thus  a  useful  division  is  into  coarse  and  fine.  To  the  former  belong 
the  tremors  of  paralysis  agitans,  senility,  multiple  sclerosis,  delirium 
tremens,  and  post-hemiplegic  polymyoclonus.  The  fine  tremors  are 
those  of  neurasthenia,  Graves's  disease,  hysteria,  mild  toxic  conditions, 
and  general  paresis.  The  former  may  be  assmned  to  have  a  rate  of 
about  five  per  second.  They  are  fused  groups  of  two  or  three  impulses 
in  the  normal  innervation  rhythm.  The  fine  tremors  average  about  ten 
per  second,  and  correspond,  therefore,  to  the  normal  innervation  rhythm. 
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Another  division  may  be  made  into  intention  tremor  and  that  occur- 
ring while  the  parts  are  at  rest.  Intention  tremor  would  include,  then, 
nearly  all  of  the  tremors,  coarse  and  fine,  with  the  exceptions  of  two, 
that  of  paralysis  agitans  and  post-hemiplegic  poly  myoclonus,  which 
belong  to  the  latter  category. 

The  writer  would  suggest  the  following  as  a  good  working  classifi- 
cation : 

I.  Hereditary  tremor ; 
II.  Senile  tremor ; 

III.  Physiological  tremor  (cold,  fear,  emotional  excitement),  mus- 

cular fatigue  ; 

IV.  Pathological  tremor. 

C  Multiple  sclerosis, 
^         .  J   Post-hemiplegic  polymyoclonus, 

Urganic   .    .    .  -<    gpjj^^^j  progressive  muscular  atroj^hy, 

1^  General  paralysis. 
Toxic  (alcohol,  mercury,  copper,  lead,  arse- 
nic, tea,  tobacco,  coffee,  opium,  chloral), 
Exophthalmic  goitre, 
Paralysis  agitans. 
Hysteria, 
Neurasthenia. 


Functional . 


Hereditary  Tremor. — This  is  a  simple  tremor,  without  concomitant 
muscular  weakness  or  rigidity,  under  control  of  the  will  to  a  great 
degree,  occurring  in  young  or  middle-aged  people  in  whom  there  is  a 
neuropathic  heredity.  The  tremor  may  be  directly  hereditary,  even  for 
two  or  three  generations.  It  is  usually  fine  in  character,  but  sometimes 
<j[uite  marked,  irregular  in  amount  of  excursion.  It  ceases  during  rest, 
becomes  apparent  on  effort,  and  is  augmented  by  emotional  conditions. 
It  is  commonly  noted  in  the  hands,  but  other  parts  may  be  affected, 
.such  as  the  neck  muscles,  the  face,  and  the  tongue.  It  offers  no  par- 
ticular interference  with  one's  vocation,  and  unless  very  inconvenient 
needs  no  treatment.  Its  presence  may  give  rise  at  times  to  difficulty  in 
diagnosis  from  toxic  tremor,  general  paralysis,  or  multiple  sclerosis  if 
other  suspicious  symptoms  are  present. 

Senile  Tremor. — A  tremor  of  fine  or  coarse  character,  unequal  and 
irregular,  quite  frequently  presents  itself  in  old  age.  It  ceases  during 
sleep  or  when  the  hands  are  at  rest,  and  is  chiefly  apparent  when  an 
attempt  is  made  to  do  anything,  as,  for  instance,  to  write.  It  affects  the 
hands,  arms,  and  neck.  There  is  none  of  the  rigidity  of  paralysis 
agitans  and  no  mask-like  face,  peculiar  gait,  nor  festinating  speech. 
But  occasionally  cases  are  met  with  in  which  the  differential  diagnosis 
between  this  condition  and  Parkinson's  disease  is  very  difficult. 

Physiolog-ical  Tremor. — This  species  of  tremor  may  be  of  physical 
origin,  as  in  shivering  from  cold  or  from  muscular  fatigue ;  or  it  may 
arise  from  a  psychic  cause,  such   as  fear,  anger,  or  grief. 

Tremor  of  Multiple  Sclerosis. — This  is  a  coarse,  irregular,  jerky 
sort  of  tremor,  occurring  only  on  attempted  movement.  It  is  a  typical 
■"  intention  "  tremor.    The  more  the  individual  tries  to  control  the  parts 
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the  wider  become  the  excursions.     It  is  augmented  by  emotion,  atten- 
tion, and  eiFort.     The  patient  cannot  draw  a  straight  line  on  a  black- 


FiG.  74. 


board,  whereas  the  patient  with  shaking  palsy  is  able  to  do  so  perfectly. 
The  tremor  is  usually  marked  in  the  hands,  often  implicates  the  neck 
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and  tongue,  more  rarely  the  legs.     The  face  is  usually  unaffected.    (See 
Fig.  74.) 

Post-hemipleg-ic  Polymyoclonus. — This  is  a  name  given  by  myself 
to  a  variety  of  post-liemiplegic  movements  observed  in  only  a  few  in- 
stances out  of  several  hundred  cases  of  infantile  spastic  hemiplegia.  It 
consists  of  a  rapid  and  not  synchronous  clonic  spasm  in  the  muscles  of 
the  paralyzed  liml).  The  movements  of  tlie  separate  muscles  have 
about  the  same  rapidity  as  those  of  paralysis  agitans,  and  the  rate  is  the 
same — five  per  second  (Fig.  75).     If  the  muscles  moved  synchronously 

Fig.  75. 


Tremor  of  post-hemiplegic  polymyoclonus  (taken  from  thumb  only  with  kymograph). 

the  condition  would  be  exactly  analogous  to  shaking  palsy.  The  tremor 
is  constant  and  only  ceases  during  sleep.  It  is  neither  a  choreiform 
nor  an  athetoid  movement,  but  a  special  kind  of  tremor.  Fig.  75 
shows  this  tremor  taken  with  the  kymograph,  the  whole  hand  clasping 
a  bulb  connected  with  Marey's  tambours  and  the  pen.  The  movement 
in  the  thumb  alone  is  indicated  in  the  illustration. 

Tremor  in  Prog-ressive  Muscular  Atrophy. — This  is  a  fibrillar^/ 
tremor,  a  fine  rippling  tremor  that  travels  over  the  surface  of  muscles 
without  moving  the  parts  to  which  they  are  attached.  It  goes  from  one 
bundle  of  muscle  fibres  to  another,  and  is  most  marked  in  the  wasted 
muscles.  There  is  no  tremor  in  the  fingers  or  hands.  It  is  present  in 
the  spinal  type  of  muscular  atrophy,  and  absent  in  the  primary  muscu- 
lar dystrophies.  This  minute  fibrillary  tremor  is  common  also  in  the 
tongue  in  general  paralysis,  and  is  occasionally  met  with  in  other 
nervous  diseases. 

Tremor  in  General  Paresis. — In  addition  to  the  fibrillary  tremor 
just  mentioned,  frequently  observed  in  the  tongue  in  these  cases,  there 
is  often  marked  tremor  of  the  fingers,  hands,  eyelids,  face,  lips,  cheeks, 


688  TREMORS  IN  GENERAL. 

and  lower  extremities.  At  first  probably  fine  in  the  fingers,  it  gradually 
assumes  a  jerky  and  coarse  character,  and  may  be  called  then  an  ataxic 
tremor,  a  jerky  inco-ordination.  It  manifests  itself  on  any  attempt  to 
use  the  muscles.  As  the  disease  progresses  the  amplitude  of  the  un- 
controllable jerky  movements  becomes  greater  and  greater.  Facio- 
lingual  tremor  of  this  nature  is  particularly  significant,  as  it  is  only  in 
very  rare  instances  that  it  is  met  with  in  other  disorders  than  general 
paralysis. 

Toxic  Tremors. — There  are  a  number  of  poisons  which  give  rise  to 
tremor,  usually  after  long-continued  action,  but  sometimes  -after  acute 
intoxication.    These  poisons  are  alcohol  (Fig.  76),  mercury,  copper,  lead, 

Fig.  76. 


Tremor  of  alcoholism :  rapid  revolution  of  kymograph  drum. 

arsenic,  tea,  cofPee,  tobacco,  opium,  and  chloral.  Perhaps  the  tremor  of 
Graves's  disease  should  be  included  here  among  the  toxic  tremors. 
There  is  no  particular  diagnostic  difFerence  between  the  tremors  induced 
by  any  of  these  poisons.  They  all  belong  to  the  category  of  fine,  rapid 
tremors,  not  perceptible  when  the  parts  are  at  rest,  but  brought  out  on 
intended  movement.  They  are  in  reality,  therefore,  a  species  of  inten- 
tion tremor.  They  become  especially  noticeable  on  having  the  patient 
extend  and  separate  his  fingers,  and  then  extend  his  wrists  strongly,  and 
also  on  light  closing  of  the  eyelids.  A  mild  degree  of  poisoning  leads  to 
merely  a  fine  vibration  of  the  parts,  but  continued  exposure  to  the  toxic 
influence  causes  constant  increase  in  the  amplitude  of  the  vibration, 
until  the  tremor  may  become  quite  as  coarse  as  in  multiple  sclerosis 
or  paralysis  agitans.  This  is  notably  true  in  alcoholism  when  it  has 
reached  the  stage  of  delirium  tremens.  It  is  also  true  of  the  ''  metallic 
tremors,"  especially  of  mercury  and  lead.  Where  the  tremor  reaches 
such  a  degree  most  of  the  muscles  of  the  extremities,  neck,  face,  and 
tongue  may  be  involved.  In  alcoholism  and  mercurialism  the  facio- 
lingual  tremor  may  closely  simulate  that  of  general  paresis. 

The  tremor  of  exophthalmic  goitre  is  similar  in  all  respects  to 
the  toxic  tremors,  except  that  it  rarely  goes  beyond  the  stage  of  fine 
vibration  on  muscular  effort.     (See  Fig.  74,  p.  686.) 

Hysterical  Tremor. — This  is  ordinarily  of  the  fine  variety,  but 
occasionally  it  approaches  the  coarser  forms.     (See  Fig.  74,  p.  686.) 

Neurasthenic  Tremor. — The  chief  ol)jective  symptom  of  neuras- 
thenia of  any  variety  is  a  fine  vibratory  tremor,  only  present  on  effort, 
never  noticeable  during  n.'st.  First  perceptible  in  the  fingers  when  the 
hand  is  extended  and  the  fingers  separated,  it  generally  spreads  to  the 
eyelids,  and  may  implicate  all  of  the  muscles  of  the  body,  so  that  the 
patient  complains  of  a  constant  feeling  of  general  tremulousness.  In 
the  face  and  tongue  it  only  rarely  approaches  any  degree  of  similarity 
to  the  tremor  of  general  paralysis. 
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ACROMEGALY;  RAYNAUD'S  DISEASE ;  ANGIO- 
NEUROTIC (EDEMA;  FACIAL  HEMIAT- 
ROPHY;  SCLERODERMA;  VERTIGO. 

By  JAMES  STEWART,  M.  D. 


ACROMEGALY. 

Synonym. — Pachyacria. 

The  name  acromegaly,  introduced  by  Marie  in  1886,  means  large 
extremities.  As  the  disease,  however,  presents  symptoms  much  wider 
in  range  than  are  expressed  in  this  term,  it  is  felt  to  be  an  inadequate 
definition.  The  word  pachyacria  (compact  or  hard  extremities)  is  in  a 
sense  more  appropriate  and  distinctive  of  the  actual  state,  but  it  also  is 
not  sufficiently  comprehensive  to  include  the  essential  changes  or  symp- 
toms of  the  condition. 

Acromegaly  is  a  comparatively  rare  disease,  not  more  than  150  cases 
having  been  reported  up  to  the  present  time  (1896). 

Etiology. — It  is  a  disease  of  middle  life,  but  it  has  been  met  with 
at  all  ages.  It  has  been  described  in  children  under  one  year,  and  as 
late  as  the  sixty-fifth  year.  The  great  majority  of  cases  begin  between 
the  twenty-fifth  and  fortieth  years.  Some  three  or  four  cases  have  been 
described  where  it  is  probable  that  it  was  congenital.  It  has  been  seen 
in  the  different  races  of  mankind,  white,  black,  and  Mongolian. 

Nothing  is  known  about  the  exciting  causes. 

Symptoms. — The  onset  of  acromegaly  is  very  insidious.  The 
victim  is  rarely  able  to  give  even  an  approximate  idea  of  the  probable 
time  of  its  beginning,  the  increase  in  size  of  the  extremities  being  so 
gradual  that  it  has  reached  a  very  considerable  degree  before  perceived 
by  the  patient  or  his  friends.  Frequently  the  physician  is  consulted 
about  some  other  trouble  or  complaint,  the  acromegaly  being  found  out 
accidentally. 

A  well-marked,  typical  case  of  acromegaly  presents  a  very  striking 
clinical  picture  (Fig.  82). 

The  gait  and  posture  exhibit  certain  special  characters.  In  standing 
and  walking  the  neck  and  chest  are  thrown  forward,  and  the  head  is  tilted 
backward.  There  is  a  compensatory  lumbar  lordosis.  There  is  fre- 
quently a  lateral  as  well  as  an  antero-])osterior  curvature.  The  walk  is 
heavy  and  clumsy.  The  arms  hang  listlessly  by  the  side,  appearing  by 
their  weight  to  drag  the  upper  part  of  the  body  downward.     The  facial 
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Fig.  82. 


aspect  is  peculiar  (Figs.  83,  84).  The  thickened  eyebrows  and  eyelids, 
the  enlarged  ears,  together  with  the  thickening  of  the  maxillary  bones, 
give  rise  to  the  remarkable  change  that  takes  place  in  the  patient's  ap- 
pearance.    The  face  is  enlarged  in  every  direction.     The  lips  are  greatly 

thickened  ;  the  lower  jaw  is  thickened  and 
projects.  The  nose  is  enlarged.  The  thick- 
ening of  the  soft  tissue  destroys  the  finer 
movements  of  the  muscles  of  the  face,  the 
muscles  of  expression.  The  eyes  lose  their 
wonted  expression.  The  nostrils  are  thick- 
ened and  broad.  The  teeth  become  more 
separated  from  increase  in  size  of  the  maxil- 
lary bones.     The  tongue  is  often  enlarged. 

The  changes  in  the  extremities  ai'c  usually 
the  most  characteristic.  The  hands  (Fig,  85) 
and  feet  become  enlarged,  often  enormously  so. 
The  increase  affects  all  the  tissues — the  skin, 
subcutaneous  tissues,  the  muscles,  and  the 
l)ones.  The  wrist-joints  are  usually  more  or 
less  enlarged,  but  there  is  seldom  any  change 
in  the  tissues  of  the  fore-  or  upper  arms.  The 


Photographed  in  1891  (Osborne). 


great  thickenincr  and  enlar2:ement  of  the  hands 


give  the  upper  extremities  a  spade-like  ap- 
pearance. The  feet  are  also  greatly  increased  in  size.  The  great  toe  is 
often  found  to  be  increased  out  of  proportion  to  the  rest  of  the  foot. 
The  increase  in  size  of  the  tarsal  bones,  especially  of  the  os  calcis,  gives 
the  foot  an  odd  appearance. 

Headache,  vertigo,  lassitude,  and  somnolence  are  early  symptoms  in 


Fig.  83. 


Fig.  84. 


Photograplied  in  IS.ST.  Photographed  in  1891  (Osborne). 

Tlie  same  patient  as  shown  in  Fig.  8l'. 

acromegaly.  In  jKlxnnccd  cases  somnolence  is  a  very  marked  and  \)cv- 
sistent  symptom.  Mental  distuH)auce  is  not  infrequent.  Tlie  patient 
at  fii'st  is  simply  morose  and  intros])ective  ;  later  great  depression  is  not 
uncommon,  leading  at  times  to  suicidal  attempts. 
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Polyuria  and  glycosuria  are  met  with.  Pigmentation  of  the  skin 
may  be  set  down  as  one  of  the  unusual  nervous  symptoms  of  the  disease. 
The  skin  is  hard  and  dry.     The  hair  becomes  brittle  and  falls  out. 

There  is  very  rarely  any  hypertrophy  of  the  voluntary  muscles  met 
with,  except  those  of  the  hands  and  feet.  The  electrical  reactions  remain 
unaltered  in  uncomplicated  acromegaly.  The  enlarged  muscles  may 
undergo  wasting  after  the  disease  has  been  in  existence  for  some  years. 
This  may  be  due  to  the  develo])nient  of  some  other  aifection,  such  as  pe- 
ripheral neuritis,  syringomyelia,  progressive  muscular  atrophy,  or  the 
wasting  may  occur  independently  of  any  gross  change  in  the  central  or 
peripheral  nervous  system.  It  is  rare  to  meet  with  any  disturbance  of 
sensation. 

There  may  be  actual  enlargement  of  the  eyeballs  or  an  apparent 
atrophy  of  them  from  the  marked  increase  in  size  in  the  brows  and 
lids.  The  size  and  shape  of  the  visual  field  are  often  considerably 
altered  ;  sector,  hemianopic,  and  concentric  limitation  being  met  with  in 
different  cases.     Optic  neuritis  going  on  to  atrophy  is  present  in  a  con- 


FiG.  85. 


Right  hand,  palmar  surface  (Osborne). 

siderable  proj)ortion  of  cases.  Nystagmus  and  ocular  paralysis  are  rarer 
symptoms. 

Tinnitus  and  deafness  in  one  or  both  ears,  due  to  middle-  or  internal- 
ear  changes,  are  rarer  symptoms  than  those  of  the  eye  above  described. 
Both  smell  and  taste  may  be  found  disordered.  The  speech  is  slow. 
The  voice  usually  undergoes  marked  changes  in  acromegaly,  owing  to 
the  thickening  of  the  tissues  of  the  larynx.  It  is  low-pitched  and  has 
a  disagreeable  resonant  clano;. 

Polyuria,  peptonuria,  glycosuria,  and  albuminuria  are  frequent  com- 
plications. 

Pathological  Anatomy. — In  a  considerable  number  of  cases  of 
acromegaly  proving  fatal  post-mortem  examinations  have  been  held,  and 
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exhaustive  studies  of  the  changes  in  tlie  tissues  made  by  men  compe- 
tent by  training  and  experience  to  cany  out  such  work. 

The  most  painstaking  study  that  I  know  of  is  that  recently  con- 
ducted by  J.  Arnokl.'  The  case  was  at  one  time  fully  described  by 
Erb  clinically.  It  was  a  typical  one  of  the  disease.  The  following 
changes  were  found  by  Arnold,  and  may  be  taken  as  typical  of  the 
changes  met  with  in  this  disease  :  The  skin  was  found  thickened  over 
the  entire  body.  The  skull  showed  njarked  hyperostosis,  and  here  and 
there  exostosis.  The  ribs,  sternum,  and  the  pelvic  bones  were  found 
thickened.  The  long  bones  of  the  extremities  presented  their  normal 
form,  but  were  thicker,  heavier,  and  more  compact.  The  different  pro- 
cesses for  the  attachment  of  tendons  were  very  prominent.  The  bones  of 
the  hands  and  feet  were  increased  in  circumference  and  in  compactness. 
Osteophytic  growths  thickly  covered  the  ends  of  the  phalanges  and 
some  of  the  flat  bones,  as  the  patellte.  The  periosteum  Avas  thickened, 
and  under  it  and  between  the  narrow  Haversian  canals  were  found 
compact  masses  of  bone. 

The  soft  parts  showed  considerable  increase  in  bulk.  The  muscles 
presented  \'arious  grades  of  degeneration.  Both  the  large  and  small 
branches  of  the  peripheral  nerves  showed  thickening  of  the  sheaths 
and  increase  in  the  interstitial  tissue.  Similar  changes  were  found 
in  the  spinal  ganglia,  the  sympathetic,  and  the  anterior  and  ])osterior 
nerve  roots,  especially  in  the  posterior  roots  of  the  lumbar  eidargement. 

In  the  left  temporal  lobe  a  patch  of  softening  was  present,  caused  by 
the  degenerative  state  of  the  central  arteries,  the  arteries  in  general 
being  found  degenerated. 

The  pituitary  body  was  turned  into  a  mass  of  degenerated  tissue 
(lympho-sarcoma  ?).   The  new  formation  infiltrated  the  underlying  bone. 

The  chief  changes  met  with  in  cases  of  acromegaly  may  be  sum- 
marized as  follows : 

1.  Very  marked  hypertrophy  of  the  ends  of  the  extremities,  due  to 
an  increase  in  volume  of  all  the  tissues — skin,  muscle,  bone. 

2.  Degeneration  of  the  muscles,  nerves,  and  bloodvessels. 

3.  Changes  in  the  pituitary  body.  In  the  great  majority  of  cases 
changes  have  been  described  in   this  gland. 

In  a  few  cases  the  thyroid  and  thymus  glands  have  been  found 
either  absent  or  diseased. 

Pathology. — Many  different  hypotheses  have  been  advanced  to 
explain  the  nature  of  this  remarkable  disease.  The  frequent  presence 
of  changes  in  the  pituitary  body  has  naturally  led  observers  to  con- 
sider that  there  is  a  causal  connection  between  such  and  the  dystro])hic 
changes  characterizing  acromegaly.  Arnold  is  of  the  opinion,  from  his 
studies  in  his  OAvn  and  all  the  cases  reported  uj)  to  the  present  time, 
tliat  the  ])ituitarv  changes  are  a  result,  and  not  the  cause — that  there 
is  some  deep  underlying  cause  which  in  the  ])resent  state  of  our  know- 
ledge we  are  unable  to  explain.  Tanil)urini  has  collected  22  cases  of 
acromegaly  in  which  a  post-mortem  examination  was  made  after  death. 
In  19  changes  were  found  in  the  pituitary  body,  and  in  the  remaining  3 
the  diagnosis  during  life  a])])eared  to  be  a  matter  of  doubt,  the  symptoms 
not  l)eing  sufficiently  marked  to  be  characteristic  of  the  disease.     He  con- 

'   Vuxhovis  Archil^  Band  135, 
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eludes  that  morbid  changes  in  the  pituitary  body  are  the  essential  cause 
of  acromegaly. 

Although  much  valuable  work  has  recently  been  done  in  connection 
with  the  ductless  glands  (])ituitary,  thyroid,  thymus),  we  are  still  wanting 
in  a  thorough  understanding  of  the  office  they  perform  in  the  economy. 
At  present  it  would  be  premature  to  speak  positively  of  the  relation,  if 
any,  between  the  pituitary  changes  and  the  disease  under  consideration. 

Diagnosis. — The  following  affections  bear  more  or  less  resemblance 
to  acromegaly  : 

I,  Hypertrophic  pulmonary  osteo-arthropathy  ; 
II.  Leontiasis  ossea ; 

III.  Gigantism  ; 

IV.  Chiromegaly  ; 
V.  Myxoedema. 

I.  Hypertrophic  Pulmonary  Osteo-arthropathy. — This  strange  condi- 
tion is  characterized  by  the  occurrence  in  the  course  of  various  chronic 
pulmonary  diseases  (tuberculosis,  bronchitis,  syphilis,  empysema,  malig- 
nant disease)  of  a  slowly  progressive  hypertrophy  of  the  hands  and  feet, 
while  the  bones  and  soft  tissues  of  the  face  and  head  remain  normal. 
The  latter  distinction,  together  with  the  absence  of  any  changes  in  the 
superficial  or  deep  structures  of  the  eyes,  or  of  any  mental  disturbance, 
are  the  chief  points  to  be  relied  upon  in  arriving  at  a  diagnosis. 

II.  Leontiasis  Ossea  or  Megalocephaly. — Only  a  single  case  of  this 
condition  has  been  described  clinically.^  The  descriptions  previously 
given  are  founded  on  specimens  met  with  in  museums.  The  condition 
consists  in  a  hyperostosis  of  the  cranial  bones.  In  one  of  Starr's  cases 
there  was  slowly  developed  but  progressive  enlargement  of  the  head, 
face,  and  neck,  aflFecting  the  bones,  skin,  and  subcutaneous  tissues,  the 
first  to  the  greatest  degree.  jSTumbness  and  other  disturbance  of  tactile 
sensibility  in  the  upper  limbs  was  made  out.  The  patient  was  a  female, 
aged  fifty-two,  and  had  been  troubled  with  the  above  symptoms  for  six 
years.     No  improvement  followed  the  use  of  thyroid  powders. 

III.  Gigantism. — The  relation  between  gigantism  and  acromegaly  is 
a  subject  about  which  little  is  known.  The  aphoristic  saying  of  Marie 
contains  some  truth — viz.  "  acromegaly  is  gigantism  of  the  adult ;  gigan- 
tism is  acromegaly  of  the  adolescent." 

A  certain  number  of  acromegalics  are  giants.  Dana  reports  the  case 
of  a  man  six  feet  seven  inches  in  height  who  died,  and  there  were  found 
changes  in  the  pituitary  gland,  and  another  case  of  gigantism  (seven  feet 
four  inches)  in  which  there  was  unilateral  facial  hypertroj^hy. 

Various  forms  of  hypertrophy  have  been  described,  either  unilateral 
or  confined  to  particular  parts  (arms,  legs,  etc.),  or  it  may  involve  a  par- 
ticular tissue  only  (muscle,   subcutaneous). 

IV.  Chiromegaly. — The  term  chiromegaly  was  introduced  by  Charcot 
and  Bressand  to  describe  those  cases  that  resemble  acromegaly,  and  which 
are  most  frequently  met  with  in  the  course  of  syringomyelia.  The  en- 
largement of  the  extremities  is  more  apparent  than  real.  In  all  such  the 
tissues  ultimately  atrophy.  The  characteristic  symptoms  (peculiar  sensory 
disturbance)  will  at  once  enable  one  to  arrive  at  a  correct  conclusion. 

V.  Myxoedema. — The  clinical  features  of  myxoedema  are  so  striking 

1  M.  Allen  Starr:  Am.  Joum.  Med.  Sci.,  Dec,  1894. 
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usually  as  to  enable  the  physician  to  at  once  differentiate  it  from  acro- 
megaly. The  pale,  waxy,  oedematous-looking  skin,  the  full-moon  face, 
the  slow  speech,  and  the  marked  result  of  thyroid  treatment  are  entirely 
diiferent  features  from  those  of  acromegaly.  Further,  there  is  no  en- 
largement of  the  bones  in  myxoedema. 

Progxosis. — The  disease  is  steadily  progressive,  the  patient  usually 
dying  after  many  years  from  some  intercurrent  affection. 

Treatment. — Many  different  agents  have  been  tried  in  acromegaly, 
but  without  success.  Thyroid,  thymus,  and  pituitary-gland  powders 
have  had  fair  trials  by  different  observers,  but  with  no  special  favor- 
able result.  Bramwell  reports  2  cases,  1  treated  by  thyroid  powder 
with  some  benefit,  while  another  was  benefited  by  an  extract  of  the 
pituitary  gland.     No  case  of  cure  of  an  acromegaly  has  been  reported. 


RAYNAUD'S   DISEASE. 

Synoxyms. — Symmetrical  gangrene  ;  Local  asphyxia. 

Defixitiox. — A  disease  of  vascular  origin,  characterized  by  pe- 
ripheral ischeemia  of  varying  intensity. 

Etiology. — It  is  met  with  at  all  ages,  being,  however,  much  more 
frequent  in  middle  life  than  either  in  advanced  life  or  during  childliood. 
Mendel  describes  a  case  that  started  at  nine  months.  Up  to  the  present 
time  the  cases  described  have  been  more  frequent  in  females  than  in 
males  in  the  proportion  of  about  two  to  one.  In  the  great  majority  of 
cases  there  is  a  clear  neuropathic  history,  especially  of  insanity,  hysteria, 
epilepsy,  etc.  It  is  also  frequently  met  in  people  who  are  at  the  time 
suffering  from  one  of  the  above  neurotic  disorders.  All  diseases  tending 
to  lower  the  constitutional  vitality  predispose  to  it,  as  syphilis,  rheu- 
matism, rickets,  and  anaemia.  Among  the  recognized  exciting  causes 
of  the  disease  are  the  poison  of  the  acute  infectious  diseases,  as  typhoid, 
influenza ;  traumatism  in  general  and  of  the  central  and  peripheral 
nervous  system  in  particular ;  excessive  fatigue,  fright,  etc. 

Sympto^es. — It  will  lead  to  a  clearer  understanding  of  the  condition 
to  describe  separately  the  various  types  of  intensity  of  this  disease  in 
the  manner  followed  by  Osier  in  his  work  on  the  Practice  of  Medicine. 
He  describes  the  following  forms: 
(^4)   Local  syncope ; 

(B)  Local  asphyxia  ; 

(C)  Local  gangrene. 

The  above  forms,  altliough  clinically  convenient,  are  only  to  be  under- 
stood as  types  of  intensity,  and  not  as  essentially  different  conditions. 

In  the  first  form,  local  syncope,  the  peripheral  parts,  as  the  fingers 
and  toes,  after  great  fatigue  or  exposure  show  signs  of  diminished  blood 
supj)ly.  They  become  white  and  have  a  glossy  appearance.  Tlic  parts 
feel  cold  to  the  toucli  and  sul)jectively  also.  There  is  diminution  of 
sensation  (tactile,  tliermic,  algesic  sensations  being  usually  all  more  or 
less  interfered  with).  The  local  syncope  may  involve  one  or  two  fingers 
and  toes  or  all.  Sometimes  the  nose  and  tips  of  the  ears  may  be  the 
chief  or  only  seat  of  the  circulatory  changes. 
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The  condition  may  per^^ist  for  a  variable  length  of  time — minutes  to 
days,  rarely  longer  than  fi*6m  one  to  two  hours. 

As  the  pallor  diminishes  and  passes  away  it  is  succeeded  by  hyper- 
emia of  the  parts.  When  the  reaction  is  intense,  we  have  an  actual 
local  asphyxia,  constituting  the  second  or  a  severer  type  of  the  disease. 
This  condition  may  or  may  not  be  preceded  by  the  stage  of  pallor  (local 
syncope).  The  tips  of  the  fingers,  toes,  ears,  or  nose  present  a  blue- 
black  appearance.  It  is  rare  to  meet  with  cases  where  all  the  extreme 
peripheral  parts  mentioned  are  simultaneously  affected,  usually  not  more 
than  one  or  two  fingers  on  each  hand  during  the  same  attack.     Asphyx- 

FiG.  86. 


Local  asphyxia  of  fingers  in  Eaynaud's  disease  (Henry). 

iated  patches  of  skin  on  the  face  and  on  the  upper  or  lower  limbs,  or 
even  on  the  trunk,  are  now  and  then  seen.  Swelling  and  pain  of  the 
affected  parts  attend  the  discoloration.  Sensation  is  blunted.  After 
lasting  a  variable  time  the  asphyxia  may  gradually  disappear,  the  parts 
assuming  their  normal  appearance. 

Occasionally  the  disease  passes  on  to  a  deeper  stage — the  third  stage, 
that  of  gangrene.  Blebs  form  on  the  asphyxiated  patches.  The  parts 
become  black,  cold,  and  insensible  (Fig.  87).  Sloughing  takes  place ;  it 
may  be  only  of  a  minute  point  on  the  pnlp  of  one  of  the  fingers  or  of  a 
finger,  or  it  may  be  an  entire  limb.  Rapid  and  extensive  gangrenous 
destruction  of  one  or  more  of  the  extremities  is  still  a  further  severer 
type  of  this  disease.  Usually,  in  the  severe  forms,  the  disease  proves 
rapidly  fatal,  although  instances  are  recorded  where  recovery  has  fol- 
lowed the  loss  of  two,  and  even  three,  extremities. 

The  disease  is  not  attended  by  any  elevation  of  temperature  or  other 
pyrexial  signs.  There  is  a  feeling  of  lassitude,  and  usually  considerable 
mental  depression.  Occasionally  the  mental  depression  may  reach  a 
very  marked  degree.  Cases  are  recorded  ^vhere  maniacal  symptoms 
were  present  during  the  attack.  IMania  may  be  present  with  and  M'ith- 
out  delusions.  Transient  and  recurring  attacks  of  hemiplegia,  some- 
times with  aphasia,  are  also  described.  Polyarthritis  is  one  of  the  rarer 
symptoms  met  with.  Hsemoglobinuria  has  been  frequently  noticed 
during  an  attack  of  Raynaud's  disease.  A  remarkable  case  has  been 
reported  by  H.    M.    Thomas  from  Osier's  clinic  :    Raynaud's  disease 
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occurred  for  three  successive  winters,  and  in  association  with  hsemo- 
globinuria  and  epilepsy.  Exposure  on  a  cold  day  would  bring  on  an 
epileptic  attack,  with  the  local  asphyxia  and  bloody  urine.  I  have  met 
with  a  case  associated  with  Graves'  disease,  diabetes,  and  epilepsy  in  a 
young  female. 

Fere  and  Batigne  describe  a  case  of  epilepsy  in  which  paroxysmal 
attacks  of  local  syncope  had  existed  from  birth. 

Symptoms  pointing  to  disturbance  of  the  special  nerve  centres  have 
been  noticed  in  a  number  of  cases.  Ringing  in  the  ears,  deafness,  dim- 
ness of  vision,  alterations  in  the  sense  of  taste  and  of  smell  have  been 

Fjg.  87. 


Gangrene  of  fingers  in  Raynaud's  disease  (Dehio). 

described.  Such  symptoms  are  usually  ascribed  to  temporary  spasm  of 
the  vessels  supplying  the  special  nerve  centres.  Papillary  and  other 
forms  of  disturbance  of  the  sympathetic  are  rarely  met  with. 

An  hysterical  form  of  Raynaud's  disease  has  recently  been  described 
by  Levi.^  He  arrives  at  the  following  conclusions  from  his  study  of 
the  disease  : 

1.  That  there  is  a  purely  hysterical  form  of  Raynaud's  disease. 

2.  That  acute  rheumatism  often  precedes  the  first  attack  of  the  hys- 
terical form  of  Raynaud's  disease. 

3.  The  onset  is  very  sudden,  and  usually  ushered  in  by  some  dis- 
tinct   emotional  influence. 

4.  It  is  commonly  attended  by  either  a  marked  increase  or  dimi- 
nution in  the  quantity  of  urine. 

5.  Hypnotism  he  consI(l(>rs  the  best  therapeutic  means.  He  claims 
that  in  this  way  the  ])sy('hical  factcjr  at  the  bottom  of  the  trouble  can  be 
discovered  and  by  the  same  means  removed. 

Pathological  Anatomy  and  Patiiol(x;y. — Pitres  and  Yaillard 
have  found  neuritic  changes  in  the  nerves  of  amputated  parts.  It  is 
probable,  however,  that   such  changes  are  of  a  secondary  nature,  the 

^  Archiv.  de  Neurol.,  Jan.-Mar.,  1895. 
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result  of  the  vascular  (listurl)ance  in  the  affected  part.  Dehio '  in 
making  an  examination  of"  the  tissues  in  an  amputated  part  in  Ray- 
naud's disease  was  unable  to  find  any  changes  in  the  e})idermis  and  the 
rete  Malpighii,  but  he  found  inflammatory  infiltration  into  the  sub- 
cutaneous tissues.  He  also  found  the  arteries  and  veins  of  the  parts 
changed ;  they  were  the  seat  of  a  fibrous  endarteritis  and  endophlebitis. 
Panas  has  had  the  opportunity  of  making  a  histological  examination 
of  a  leg  which  had  been  amputated  on  account  of  extensive  gangrene 
from  Raynaud's  disease.  He  found  marked  inflammatory  changes  in 
the  veins  and  arteries,  and  degenerative  changes  in  the  peripheral  nerves, 
especially  in  the  anterior  tibial. 

From  the  course  and  termination  of  the  disease,  and  from  the  fact 
that  it  is  in  many  cases  a  disease  of  early  life,  it  is  clear  that  the  neurotic 
and  vascular  changes  noted  above  do  not  stand  in  the  relation  of  cause, 
but  rather  of  effect.  It  may  be  said  that  there  is  Avhat  may  be  called  a 
physiological  syncope  of  the  extremities.  All  grades  of  intensity  of  this 
condition  are  met  with,  from  the  slightest  momentary  pallor  up  to  gan- 
grenous destruction.  The  lighter  attacks  may  be  due  to  simple  emo- 
tional disturbance  or  other  influence  that  reflexly  acts  on  the  vasomotor 
circulation.  It  can  be  readily  understood  how  repeated  attacks  will  even- 
tually give  rise  to  ever-increasing  vascular  and  neuritic  changes. 

The  local  syncope  is  attributed  to  a  spasm  of  both  arteries  and  veins, 
and  the  local  asphyxia  to  a  cessation  of  the  latter  and  a  continuance  of 
the  former.  Nothing,  however,  is  definitely  known  as  to  the  ultimate 
cause  and  nature  of  the  disease. 

Prognosis. — The  prognosis  is  nearly  always  favorable.  It  is  rare  to 
meet  with  a  fatal  issue,  and  then  only  in  children  when  the  gangrenous 
stage  has  been  reached. 

Slight  attacks  in  the  adult  may  recur  at  intervals  for  many  years. 
The  rule  is  that  under  appropriate  treatment  they  cease  to  return. 
If  the  disease  develops  secondarily  to  some  profound  structural  disease 
of  the  central  nervous  system,  as  tabes  dorsalis  or  syringomyelia,  or  in 
the  course  of  chronic  phthisis,  the  prognosis  is  more  unfavorable,  due 
rather  to  the  underlying  trouble  than  to  Raynaud's  disease   itself. 

Treatment. — The  chief  indication  in  the  treatment  is  the  removal 
of  the  cause  or  causes  which  are  in  operation.  Often  it  is  impossible  to 
do  this,  but  it  is  always  proper  to  use  such  measures  as  tend  to  strengthen 
the  system  in  general  and  the  nervous  system  in  particular,  as  a  course 
of  hydrotherapeutics  and  a  residence  in  a  mountainous  region.  During 
an  attack  the  patient  should  keep  quiet,  and  the  parts  affected  should  be 
elevated  and  covered  with  cotton- wool.  The  severity  of  the  pain  may 
call  for  opium  in  some  form.  It  should  not  be  given  unless  the  attack 
is  a  severe  one.  It  should  not  be  used  locally.  No  irritating  local 
applications  should  on  any  account  be  employed,  as  they  serve  to  increase 
the  tendency  to  gangrene. 

Nitrite  of  amyl  and  nitro-glycerin  are  recommended  by  some  on 
account  of  their  influence  in  dilating  the  peripheral  arterioles. 

Galvanization  of  the  sympathetic  and  spinal  cord  has  also  been 
recommended. 

In  the  very  mild  attacks  of  local  syncope  treatment  is  seldom  called  for. 

*  Schmidt's  Jahrbucher,  1894. 
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ANGIO-NEUROTIO  CEDEMA. 

Synonyms. — Acute  non-inflammatory  oedema  ;  Giant  urticaria  or 
swelling ;  Acute  circumscribed  oedema  (Quincke). 

Definition. — Angio-neurotic  oedema  is  a  periodically  recurring 
trouble  characterized  by  the  sudden  appearance  of  local  swellings  of 
limited  extent  and  duration. 

Etioi>ogy. — It  occurs  chiefly  in  subjects  who  are  either  suffering 
from  disease  of  the  central  nervous  system  or  in  whom  there  is  a  strong 
neuropathic  tendency.  It  is  especially  frequent  in  Graves's  disease, 
neurasthenia,  and  hysteria.  Direct  heredity  is  a  marked  feature  in  many 
instances.  Osier  records  the  history  of  a  family  extending  through  five 
generations,  and  where  twenty-two  members  were  subject  to  such  attacks. 
Many  other  remarkable  examples  of  heredity  in  this  disease  have  been 
recorded. 

Among  the  exciting  causes  the  most  important  are  physical  and 
mental  exhaustion,  the  poisonous  action  of  tobacco  and  alcohol,  malarial 
poisoning,  exposure  to  cold,  etc. 

Symptoms. — The  swelling  makes  its  appearance  suddenly,  commonly 
on  the  eyelids  or  cheeks.  Usually  a  sense  of  itching  precedes  the 
swelling.  Tlie  part  swollen  is  usually  small  in  extent  and  distinctly 
circumscribed.  In  color  it  varies  somewhat  from  a  dull  white  to  a 
distinct  rose  hue.  Although  it  is  most  common  to  meet  with  the  swell- 
ings on  the  eyelids  and  cheeks,  they  are  also  at  times  seen  on  the  hands, 
trunk,  etc.  In  one  attack  one  or  several  circumscribed  patches  are  often 
met  with.  The  duration  of  an  attack  varies  from  a  few  minutes  to 
several  hours.  There  is  rarely  pitting  on  pressure,  and  then  only  when 
oedema  is  considerable  and  has  lasted  some  hours.  Swelling  of  certain 
of  the  mucous  membranes  is  frequently  met  with,  and  often  constitutes 
the  most  distressing  symptom  of  an  attack. 

When  the  oedema  involves  the  gastro-intestinal  mucous  membrane, 
severe  colic,  nausea,  vomiting,  and  diarrhoea  are  present.  The  occur- 
rence of  oedema  of  the  larynx  may  prove  fatal.  Osier  records  two 
instances  of  this.  Transient  pulmonary  oedema  has  been  described. 
Among  rare  symptoms  are  haemoptysis,  hfematemesis,  hsemoglobinuria, 
polyuria,  and  albuminuria. 

The  time  of  recurrence  varies  much  in  different  cases.  It  may  recur 
every  hour,  or  the  intervals  may  be  days  or  months.  In  certain  cases 
there  is  marked  periodicity  in  the  time  of  recurrence. 

Pathology. — The  disease  is  looked  upon  by  Quincke,  who  first  de- 
scribed it,  as  a  vasomotor  neurosis  due  to  stimulation  of  the  vasodilator 
nerves.  How  the  different  causes  mentioned  predispose  to  the  condition 
is  not  known. 

Treatment, — The  treatmcut  of  angio-neurotic  oedema  is  unsatis- 
factf)rv.  Tliere  is  rarely  any  success  following  the  measures  recommended 
for  tlie  ])revention  of  the  attacks. 

Tlie  first  endeavor  should  be  to  discover  tlie  presence  of  any  likely 
predisposing  or  exciting  cause,  and,  if  possible,  use  measures  to  counter- 
act or  lessen  them.     Quinine  and  atropine  are  recommended  as  of  value 
in  preventing  attacks.     Tlie  general  measures  mentioned  as  of  value  in 
'  Kaynaud's  disease  will  be  found  aj)pr()])riate  in  angio-neurotic  oedema 
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(p.  747).  In  the  treatment  of  the  oedema  during  an  attack  soothing 
measures  are  called  for.  The  oedema  of  the  skin  rarely  calls  for  any- 
thing beyond  this,  but  for  the  acute  pain  induced  by  the  oedema  of  the 
gastro-intestinal  tract  morphine  should  be  given. 

CEdema  of  the  larnyx  may  demand  scarification  or  even  tracheotomy. 


FACIAL    HEMIATROPHY. 


SYNOXY:kis. — Hemiatrophia  facialis  progressiva ;  Neurotic  atrophy 
of  the  face. 

Definition. — Facial  hemiatrophy  is  a  trophic  disorder  character- 
ized by  wasting  of  all  the  tissues  on  one  side  of  the  face. 

The  disease  was  first  described  by  Parry  in  1825.  It  is  very  rare, 
and,  as  it  does  not  threaten  life  or  health  and  cannot  be  remedied,  it  is 
of  slight  practical  importance. 

Etiology. — Facial  hemiatrophy  may  be  a  congenital  anomaly.  It 
is  usually  a  disease  of  late  childhood,  being  rarely  met  with  after  the 
twentieth  year.  In  several  reported  cases  the  atrophy  has  set  in  some 
time  after  a  blow  on  the  same  side  of  the  face.  The  writer  has  de- 
scribed a  case  ^  where  atrophy  followed  a  frost-bite  of  the  same  side  of 
the  face.  It  has  followed  an  abscess  of  the  face.  A  few  cases  have  set 
in  shortly  after  an  attack  of  one  of  the  infectious  diseases.  It  is  more 
frequently  met  with  in  females  than  in  males.  It  has  been  met  in  con- 
nection with  scleroderma,  hysteria,  insanity,  multiple  sclerosis,  syrin- 
gomyelia, tabes,  etc. 

In  several  of  the  reported  cases  no  special  predisposing  or  exciting 
cause  could  be  ascertained. 

Symptoms. — The  atrophy  may  begin  in  and  involve  the  entire  side 
of  the  face,  or  it  may  start  in  one  part  and  gradually  spread,  and  finally 
include  the  Avhole  of  one  side  of  the  face.  In  advanced  cases  it  is 
usually  more  marked  over  the  cheeks  and  lower  part  of  the  face  than  in 
the  upper  parts.  All  the  tissues  are  more  or  less  involved — the  bones, 
muscles,  subcutaneous  tissues,  and  the  skin.  The  muscles  suffer  less 
than  any  of  the  other  tissues.  In  some  cases  they  appear  to  be  in  a 
normal  state,  as  far  as  can  be  judged  from  their  size,  movements,  and 
electrical  reactions.  The  bones  of  the  upper  and  lower  jaws  waste  in 
all  directions.  The  nasal  cartilages  also  share  in  the  wasting.  The 
tongue,  especially  in  its  anterior  two  thirds,  is  usually  found  atrophied. 
A  few  cases  of  wasting  of  the  palate  have  been  described.  The  jaws 
on  the  atrophied  side  usually  undergo  wasting. 

The  muscles  of  mastication  are  sometimes  the  seat  of  s])asm,  either 
of  a  tonic  or  clonic  character.  The  skin  over  the  affected  side  is  found 
to  be  remarkably  thin,  and  often  changed  in  color,  either  in  patches  or 
throughout  its  whole  extent.  There  may  be  an  absence  or  an  increase 
of  pigment.     The  hair  is  much  finer  and  scantier  on  the  wasted  side. 

When  the  atrophy  has  reached  an  advanced  degree  the  difference  be- 
tween the  two  sides  of  the  face  is  very  marked  and  striking.    The  aj^pear- 
ance  resembles  that  of  a  half  face  from  each  of  two  different  persons.    A 
^  Keating' s  Oydopcedia  of  Diseases  of  Children. 
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sharply  defined  vertical  furrow  marks  the  line  between  the  healthy  and 
the  wasted  side.  A  case  of  bilateral  atrophy  of  the  face  has  been  re- 
corded, and  in  one  or  two  instances  atrophy  has  been  noticed  in  the  arm 
of  the  same  side.  The  functions  of  the  special-sense  organs  on  the 
atrophied  side  are  retained.  Sensation  is,  as  a  rule,  seldom  interfered 
with,  a  few  cases  only  of  disturbance  being  recorded. 

Pathology. — ]\Iany  theories  have  been  advanced  to  explain  the 
nature  of  the  hemiatrophy  of  the  face,  some  contending  that  it  is  due  to 
lesions  of  the  sympathetic,  while  others  consider  it  to  be  due  to  disease 
of  the  fifth  nerve. 

In  only  one  typical  case  of  this  disease  has  there  been  a  complete 
examination  after  death.  The  examination  was  made  by  Mendel.'  The 
patient,  a  female,  was  fifty-one  years  old  at  the  time  of  her  death.  The 
atrophy  set  in  a  short  time  after  an  attack  of  facial  erysipelas  at  the 
twenty-fifth  year.  The  wasting  involved  the  entire  left  half  of  the  face, 
the  anterior  part  of  the  left  half  of  the  tongue,  and  the  muscles  inner- 
vated by  the  left  musculo-spiral  nerve. 

The  following  m  ere  the  changes  found  after  death,  which  was  caused 
by  phthisis  :  Proliferating  interstitial  neuritis  affected  the  entire  left 
fifth  nerve  from  its  origin  to  its  terminations.  The  changes  were  more 
advanced  in  the  second  division  than  in  the  other  branches  of  the  nerve. 
A  very  marked  difference  was  found  between  the  right  and  left  descending 
roots  of  the  fifth  nerve,  that  on  the  left  side  having  undergone  almost 
complete  degeneration.  A  similar  change  was  found  in  the  substantia 
ferruginea,  the  nucleus  of  the  so-called  trophic  root  of  the  fifth  nerve. 
In  Homen's  case  the  onset  and  course  of  the  atrophy  differed  from 
the  ordinary  hemiatrophy  of  the  face.  The  course  of  the  wasting  was 
rapid,  and  after  death  it  was  found  that  this  was  caused  by  the  pressure  of 
dural  growth  on  the  Gasserian  ganglion  and  branches  of  the  third  and 
fifth  nerves.  The  result  of  the  atrophy  in  these  cases  shows  that  press- 
ure on  the  fifth  is  sufficient  of  itself  to  induce  all  the  conditions  con- 
sidered to  be  characteristic  of  facial  hemiatrophy.  It  remains,  hoAvever, 
to  be  determined  whether  changes  in  the  symjjathetic  are  or  are  not 
capable  of  bringing  about  a  similar  state.  Seeligmiiller  has  described 
a  case  of  facial  hemiatrophy  following  an  injury  of  the  cervical  sym- 
pathetic on  the  same  side. 

It  must  be  borne  in  mind  that  frequently  lesions  both  of  the  fifth 
nerve  and  of  the  sympathetic  are  unattended  by  any  trophic  changes  in 
the  face.  At  the  present  time  we  are  unable  to  say  what  particular 
nerve  or  part  of  it  requires  to  be  invaded  before  the  trophic  changes  set 
in.  In  all  probability  it  is  due  to  changes  in  the  fifth,  but  it  is  not 
necessary  to  assume  that  such  changes  are  of  a  gross  organic  character. 
It  is  ])robabl('  that  the  trophic  functions  of  the  nerve  may  he  inliibited, 
while  it  continues  to  perform  its  other  functions  in  a  normal  manner. 

CouPiSE. — Facial  hemiatrophy  progresses  steadily  until  it  has  attained 
a  considerable  degree,  and  then  remains  stationary  for  the  remainder  of 
the  patient's  lifetime.  It  does  not  interfere  with  the  general  healtli. 
The  term  "progressive"  Avhich  is  sometimes  used  to  designate  its 
clinical  course  is,  tlicrefore,  not  strictly  correct. 

Treatment. — Xo  treatment  can  })c  of  avail  except  in  cases  where 
»  Neurolog.  Centralblalt,  1889,  No.  14. 
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the  fifth  nerve  is  ])resse<l  iijxiii  by  growths  which  are  removable  Ijy 
medicinal  a<2;ents  or  surgical  means.  It  is  eontendel  by  some  that  gal- 
vanism has  an  influence  in  retarding  the  progress  of  the  atrophy. 


SCLERODERMA. 

Synoxyms. — Chorionitis  ;    Sclerosis  ;  "  Plide-bonnd  "  disease. 

Definition. — Scleroderma  is  a  tropho-neurotic  disease  characterized 
by  a  circumscribed  or  difl'use  induration  of  the  skin  and  subcutaneous 
tissues. 

Etiology. — It  is  much  more  frequently  met  with  in  females  than  in 
males,  in  the  proportion  of  about  four  to  one.  It  is  a  disease  of  mid- 
dle life,  the  great  majority  of  cases  reported  up  to  the  present  having 
been  seen  between  the  twentieth  and  fiftieth  years,  the  disease  known  as 
infantile  scleroma  being  a  different  affection.  It  not  infrequently  has 
been  found  to  set  in  some  time  after  an  attack  of  one  of  the  acute  infec- 
tious diseases,  as  scarlet  fever,  measles,  pneumonia,  and  erysipelas.  It 
has  been  found  in  conjunction  with  certain  chronic  diseases  of  the  central 
and  peripheral  nervous  systems,  as  syringomyelia,  subacute  and  chronic 
myelitis  and  neuritis,  Raynaud's  disease,  etc.  It  is  probable  that  all 
causes  capable  of  lowering  the  stability  of  the  nerve  centres  contribute 
to  it.  Uterine  hemorrhage  appears  to  be  not  an  infrequent  predisposing 
cause.  In  a  considerable  number  of  the  cases  marked  signs  of  general 
and  neurotic  degeneration  Avere  present.  In  a  small  proportion  no 
special  predisposing  or  exciting  cause  could  be  discovered. 

Symptoms. — There  are  two  clinical  tyj)es  :  (I.)  the  circumscribed ; 
(II.)  the  diffuse. 

I.  The  Circamscribed  Form. — This  is  identical  with  Addison's  keloid 
and  morphoea.  It  is  characterized  by  changes  in  the  color  and  consist- 
ence of  the  skin.  These  changes  are  often  present  for  some  time  before 
they  are  noticed  by  the  patient.  When  fully  developed  the  affected 
parts  have  a  waxy  or  yellowish-white  appearance.  Sometimes  the  pig- 
ment disappears  entirely  from  the  affected  portion  of  the  skin,  leaving 
it  of  a  pearly-white  color.  It  may  be  found  surrounded  by  a  pinkish 
hue.  The  form  and  extent  of  the  parts  involved  vary  much  ;  some- 
times minute  points  here  and  there  only  are  observed.  In  other  cases, 
patches  the  size  of  the  palm  of  the  hand  or  even  larger  are  met  with. 

The  functions  of  the  affected  area  of  the  skin  are  usually  consider- 
ably interfered  with.  The  part  rarely  sweats,  and  sensation  is  to  some 
extent  abolished.  The  sclerosed  area  may  be  found  in  the  region  of  the 
distribution  of  a  nerve  trunk,  or  the  disease  may  affect  parts  that  have 
no  common  nerve  supply.  There  the  distribution  is  unilateral ;  more 
rarely  the  upper  limbs  and  upper  part  of  the  trunk  are  the  sole  seat  of 
the  skin  changes.  It  is  more  commonly  met  with  in  the  region  of  the 
distribution  of  the  fifth  nerve  and  the  intercostal  and  sa])henous  nerves. 

The  onset,  although  usually  very  slow,  may  be  rapid,  assuming  an 
advanced  state  in  the  course  of  a  few  days. 

The  course  varies  much.  It  often  lasts  for  months  or  it  maybe  even 
years.  Occasionally  spontaneous  disappearance  occurs,  the  skin  grad- 
ually assuming  a  normal  look. 
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II.  Tlie  Diffuse  Form. — In  tlie  diffuse  form  the  skin  gradually  be- 
comes indurated,  and  so  glued  to  the  deeper  tissues  that  it  is  no  longer 
possible  to  pinch  it  up  in  folds.  It  becomes  white,  dry,  and  very 
smooth.  The  natural  lines  on  the  skin  become  obliterated.  Usually 
the  functions  of  the  skin  are  more  disturbed  than  in  the  circumscribed 
variety.  The  amount  of  disturbance  depends  on  the  severity  and  age 
of  the  sclerotic  change.  AYhen  marked,  perspiration  does  not  occur  and 
sensibility  is  blunted  or  gone. 

When  the  skin  of  the  face  is  aifected  the  loss  of  elasticity  results  in 
a  loss  of  expression  ;  the  mouth  is  pinched ;  the  alee  nasi  are  drawn 
close  together ;  the  eyelids  are  either  partially  closed  or  wide  open.  If 
the  skin  over  any  of  the  joints  of  the  extremities  is  involved,  it  leads 
to  a  practical  ankylosis  of  such  joint.  The  rigidity  of  the  skin  may 
be  so  great  and  widespread  as  to  render  the  patient  incapable  of  any 
movement.  The  head  may  be  retracted  from  involvement  of  the  skin 
at  the  back  of  the  neck.  The  mucous  membranes  in  the  immediate 
neighborhood  of  sclerosed  skin  may  become  involved. 

The  COURSE  and  prognosis  in  the  diffuse  variety  are  different  from 
the  circumscribed.  In  the  former  the  outlook  is  more  serious,  the 
patient  not  uncommonly  succumbing  to  some  intercurrent  disease,  as 
phthisis.     Rheumatic  attacks  are  very  frequent  in  sclerodermic  patients. 

Other  forms  of  trophic  disorders  are  commonly  met  with,  as  Ray- 
naud's disease  and  angio-neurotic  oedema.  The  occurrence  of  such  con- 
siderably lessens  the  chances  of  recovery. 

Pathological  Anatomy. — The  microscopic  examination  of  tlie 
sclerodermic  skin  shows  the  following  changes :  There  is  considerable 
increase  in  the  connective-tissue  elements.  Changes  in  the  vessels  are 
found,  consisting  in  peri-  and  endarteritis  and  filling  of  the  veins  in  the 
j^eripheral  parts  of  the  patches.  Changes  in  the  nerves  of  the  blood- 
vessels, although  suspected  and  carefully  looked  for,  have  not  as  yet 
been  demonstrated. 

Lewin  and  Heller,  who  have  made  a  very  careful  study  of  this  sub- 
ject based  on  459  cases  collected  from  the  literature  of  the  subject  and 
their  own  observation,  look  upon  the  disease  as  in  most  instances  due  to  a 
disturbance  of  function  of  the  vasomotor  centres  situated  in  the  medulla, 
cerebral  cortex,  and  s})inal  cord.  They  consider  also  that  in  certain  cases 
there  may  be  brought  about  a  local  peripheral  neuritis — such  cases  as 
arise,  for  instance,  from  a  local  injury  of  a  nerve,  as  in  whitlow.  They 
suggest  as  an  exciting  cause  the  supposed  action  of  a  toxin  causing  a 
2)aralysis  of  the  vessel  nerves. 

The  primary  stage  is  in  all  cases,  according  to  the  above  observers, 
characterized  l)y  an  over-sup[)ly  of  blood  to  the  ])art  or  parts,  which 
later  on  undergo  sclerotica  changes,  the  primary  thickening  finally  giving 
place  to  atro])hy. 

Treatment. — Measures  that  tend  to  improve  the  general  health  are 
indicated.  Massage,  hydrotherapeutics,  cod-liver  oil  internally  and 
locally,  all  do  good.  Several  cases  have  been  recently  reiiorted  where 
thyroid  ])Owder  has  Ix'cn  useful  to  some  extent. 
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Definition. — Vertigo  is  a  symptom  of  many  different  morbid  con- 
ditions, and  one  frequently  of  such  a  marked  and  distressing  character 
that  it  calls  for  special  consideration.  The  term,  popularly  and  profes- 
sionally, is  used  in  a  very  loose  sense,  meaning  any  sensation,  either 
physical  or  psychical,  which  has  the  eifect  of  making  the  subject's  posi- 
tion in  relation  to  external  objects  uncertain. 

Etiology. — 1.  The  most  frequent  cause  of  vertigo  is  ear  disease. 
It  is  met  with  as  the  result  of  disease  of  the  external,  middle,  and 
internal  ear. 

2.  It  occurs  from  errors  of  refraction  and  unbalanced  ocular  mus- 
cularity. 

3.  It  results  from  nasal  and  laryngeal  disease. 

4.  It  is  frequently  met  with  from  toxic  causes,  either  poisons 
introduced  from  without  or  auto-intoxication.  It  is  often  a  symptom 
of  the  primary  action  of  the  poisons  of  the  acute  infectious  diseases. 
The  so-called  gastric  vertigo  is,  at  least  in  many  instances,  more  prop- 
erly referred  to  a  toxic  than  a  reflex  origin.  Alcohol  and  tobacco  in 
those  unaccustomed  to  their  use  cause  vertigo. 

5.  Vertigo  is  a  symptom  frequently  met  with  in  cardio-vascular 
degeneration,  especially  in  aortic  regurgitation  and  general  arterio- 
sclerosis. 

6.  It  is  caused  by  organic  diseases  of  the  brain,  especially  by  tumors 
and  insular  sclerosis. 

7.  It  is  a  prominent  symptom  in  many  functional  troubles  of 
the  central  nervous  system,  as  in  epilepsy,  neurasthenia,  and  hysteria. 
An  attack  of  vertigo  may  be  the  equivalent  of  a  migrainous  attack  or  of 
an  epileptic  paroxysm. 

8.  Vertigo  is  the  chief  symptom  of  that  rare  and  obscure  state 
known  as  "  paralyzing  vertigo." 

Vertigo  may  be  a  constant  or  paroxysmal  state.  It  may  be  mainly 
or  entirely  subjective  or  objective.  It  may  be  a  slight  transient  feeling, 
or  it  may  be  so  sudden  and  profound  as  to  fell  the  patient.  There  is, 
of  necessity,  a  considerable  degree  of  mental  confusion  in  sudden  and 
severe  vertigo.  Nausea  and  vomiting  are  usual  accompaniments  of 
severe  vertiginous  attacks. 

Aural  Vertigo,  including  Mi^niere's  Disease. 

Vertigo  may  be  brought  about  by  irritation  of  any  part  of  the  ex- 
ternal, middle,  or  internal  ear.  Vertigo  from  disease  of  the  external 
and  middle  ear  is  a  more  common  affection  than  is  generally  supposed. 
It  may  be  due  to  a  foreign  body  in  the  ear,  to  the  presence  of  wax, 
simple  or  purulent  catarrh  of  the  middle  ear,  closure  of  the  Eustachian 
tube.  Burnett  considers  that  the  vertigo  of  chronic  catarrh  of  the 
middle  ear  is  due  to  the  retraction  and  ankylosis  of  the  ossicles,  and  the 
consequent  pressure  of  the  stapes  on  the  labyrinth. 

Meniere^s  disease  is  a  form  of  aural  vertigo  characterized  by  a  set  of 
distinct  symptoms.  The  term  is  loosely  applied,  all  forms  of  aural 
vertigo  being  included  by  some  writers,  while  others  limit  it  to  certain 
Vol.  IV.— 48 


754  VERTIGO. 

definite  clinical  symptoms  brought  about  by  various  internal-ear  changes. 
In  this  section  the  latter  view  will  be  followed. 

Some  authorities  reject  the  term  altogether,  but  it  is  open  to  objection, 
no  satisfactory  equivalent  for  it  has  been  suggested.  The  term  "  auditory 
vertigo  "  is  now  usually  employed  to  cover  cases  of  vertigo  arising  from 
external  and  middle-ear  disease. 

Symptoms. — Meniere's  disease  is  characterized  by  recurring  attacks 
of  vertigo,  there  being  rarely  any  continuous  sensation  of  disturbance 
of  equilibrium  between  the  attacks.  These  vary  much  in  frequency 
in  the  same  and  different  cases.  Often  they  come  on  in  series,  as  in 
epilepsy,  two  or  more  attacks  in  the  twenty-four  hours  being  followed 
by  an  interval  of  freedom  lasting  one  or  several  weeks. 

Usually  the  patient  is  compelled  to  lie  down.  Sometimes  he  falls  as 
suddenly  as  an  epileptic.  In  such  severe  attacks  there  may  be  a 
momentary  loss  of  consciousness.  The  sense  of  giddiness  is  usually 
very  intense,  compelling  the  patient  to  lie  quiet  with  the  eyes  shut. 
Nausea  and  vomiting  come  on,  and  a  cold  sweat  covers  the  body.  The 
subject  is  pallid  and  has  an  alarmed  look.  In  severe  attacks  he  is  a 
complete  physical  and  mental  wreck  for  the  time.  The  after-state  is 
much  more  depressing  than  what  we  meet  with  after  an  epileptic  par- 
oxysm. An  attack  may  come  on  when  the  person  is  in  the  recumbent 
position  or  even  when  asleep. 

The  attacks  vary  much  in  severity,  from  a  slight  sensation  of  giddi- 
ness up  to  the  alarming  state  already  described.  In  duration  they  vary 
from  a  few  minutes  up  to  an  hour  or  even  longer. 

Tinnitus  is  usually  a  permanent  complaint  in  patients  the  subjects 
of  Meniere's  disease. 

Nervous  deafness  on  the  affected  side  is  generally  to  be  made  out. 
It  is,  as  a  rule,   progressive,  leading  eventually  to  complete  deafness. 

Diagnosis. — The  paroxysmal,  epileptiform  character  of  aural  vertigo 
marks  a  distinct  clinical  difference  between  it  and  other  forms  of  this 
trouble,  so  that  the  clinical  picture  it  presents  is  usually  sufficiently  dis- 
tinctive to  enable  one  at  once  to  recognize  it  and  not  mistake  it  for 
other  forms  of  vertigo. 

Cases  of  minor  epilepsy,  where  the  chief  symptom  is  giddiness, 
may  be  mistaken  for  Meniere's  disease.  The  attacks  in  the  former  are 
shorter  in  duration,  and  very  rarely  have  the  intense  and  continued 
nausea  and  vomiting  which  are  the  rule  in  Meniere's  disease.  In  the 
latter  there  is  a  death-like  pallor  of  the  face  in  severe  cases,  which  lasts 
many  minutes.  In  epilepsy  pallor  is  only  seen  as  a  passing,  momentary 
state  at  the  beginning  of  the  attacks.  Loss  of  consciousness  is  the 
characteristic  symptom  of  all  forms  of  epilepsy.  It  is  an  exceptional 
sym])tom  in  M(?niere's  disease,  being  only  ])resent  in  the  severe  cases 
of  sudden  onset.  The  special  auditory  synij)t()n]s  of  Meniere's  disease, 
tinnitus  and  nervous  deafness,  will  lead  the  observer  in  the  right  direc- 
tion. In  some  cases  of  Meniere's  disease  there  is  more  or  less  giddiness 
in  the  intervals  between  the  severe  paroxysms.  This  is  not  the  case  in 
epilepsy. 

The  so-called  "congestive  attacks"  occurring  in  the  course  of  certain 
chronic  cerebral  cases  may  be  mistiiken  for  Meniere's  disease.  Other 
symptoms  are  present  which,  as  a  rule,  are  distinctive  enough  to  render 
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the  diagnosis  comparatively  easy.  In  disseminated  cerebro-spinal  scle- 
rosis such  attacks  are  frequent,  but  one  or  more  of  the  classical  symp- 
toms of  this  disease  are  rarely  wanting,  such  as  the  syllabic  speech, 
nystagmus,  the  optic  neuritis,  and  tremor.  The  "congestive  attacks  " 
of  general  paralysis  of  the  insane,  although  frequent,  cannot  give  rise  to 
any  prolonged  difficidty  in  the  differential  diagnosis.  We  meet  with 
congestive  attacks  of  a  cerebral  character  of  an  unknown  nature  where 
considerable  care  is  required  before  a  final  judgment  is  pronounced. 

The  Nature  of  Menldre's  Disease. — The  clinical  syndrome  comprising 
Meniere's  disease  is  brought  about  by  many  different  states  of  the  internal 
ear.  Injuries,  hemorrhage,  inflammatory  exudation,  syphilitic  process, 
direct  degenerative  lesions  in  the  auditory  nerve,  degenerative  arteritis 
of  the  internal  ear,  inflammatory  and  other  exudative  processes  in  the 
middle  ear,  may  by  their  pressure  produce  this  disease.  It  sometimes 
follows  wounds  and  blows  on  the  head. 

Meniere's  disease,  although  primarily  due  to  irritation  of  the  periph- 
eral terminations  (vestibular)  of  the  auditory  nerve,  is  essentially 
brought  about  by  a  disturbance  of  the  cerebral  and  cerebellar  centres 
presiding  over  equilibration.  It  is  only  in  this  way  that  the  ej)ileptiform 
character  of  the  attacks  can  be  satisfactorily  explained. 

Prognosis. — Occasionally  we  meet  with  a  case  in  which  there  has 
only  been  a  single  attack,  but  this  is  a  very  exceptional  occurrence, 
the  rule  being  for  the  attacks  to  recur  and  continue  recurring  until  such 
time  as  the  auditory  nerve  becomes  completely  degenerated,  when  they 
cease. 

Exceptionally,  cases  are  met  where  the  vertigo  ceases  short  of  the 
production  of  deafness.  The  deafness  and  tinnitus  usually  persist  long 
after  the  vertigo  ceases. 

Treatment. — We  are  rarely  able  to  diagnose  with  certainty  the 
nature  of  the  labyrinthine  irritation  or  to  remove  it  if  we  can  diagnose  it. 

If  the  degenerative  changes  in  the  auditory  nerve  are  due  to  arterio- 
sclerosis, either  simple  or  syphilitic,  iodide  of  potassium  is  called  for. 
Whether  it  has  any  influence  beyond  moderating  the  blood  pressure  is 
doubtful.  It  is  not  necessary  to  give  it  in  more  than  moderate  doses. 
In  arterial  changes,  whether  primarily  syphilitic  or  secondary  to  other 
poisons  or  mechanical  causes,  there  is  no  advantage,  but  rather  a  distinct 
disadvantage,  in  giving  the  iodide  in  large  doses. 

Degenerative  changes  in  the  auditory  nerve  terminations  are  occasion- 
ally manifestations  of  the  gouty  constitutional  state.  In  such  cases  an 
appropriate  hygienic  regimen  and  diet  with  alkalies  are  indicated.  In 
all  cases  of  aural  vertigo  limitation  of  nitrogenous  food  will  be  found 
distinctly  beneficial,  imperfect  gastric  and  duodenal  digestion  being  often 
a  distinct  exciting  cause.  The  symptomatic  indications  call  for  agents 
that  lessen  the  central  and  peripheral  irritability  of  the  auditory  nerve. 
As  in  epilepsy,  bromide  of  potassium  fulfils  this  indication  better  than 
any  other  agent  at  our  command. 

When  the  tendency  to  vertigo  is  but  slight  it  will  sometimes  be 
found  that  this  drug  will  greatly  lessen  it  or  perhaps  altogether  remove 
it.  Doses  of  half  a  drachm  twice  in  the  twenty-four  hours  will  usually 
be  found  sufficient.  In  severe  cases  the  action  of  the  bromide  will  be 
found  disappointing,  even  in  much  larger  doses. 
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Gowers  speaks  highly  of  the  application  of  blisters  over  the  mastoid 
process  in  allaying  the  peripheral  irritability  of  the  auditory  nerve. 

The  empirical  use  of  the  salicylates,  and  of  quinine  in  doses  sufficient 
to  induce  cinchonism,  is  a  common  practice  since  its  introduction  by 
Charcot.  It  is  rare,  I  think,  to  meet  with  cases  where  such  treatment  is 
followed  by  marked  benefit.  In  the  vertigo  of  middle-ear  diseases 
Burnett  has  had  good  success  by  removing  the  incus  and  thus  relieving 
the  pressure  of  the  stapes  on  the  oval  window. 

Ocular  Vertigo. 

Ocular  vertigo  rarely  presents  anything  like  the  same  intensity  or 
persistency  as  does  auditory  vertigo. 

It  is  due  to  false  projection  of  the  field  of  vision  or  to  diplopia  in 
ocular  paralysis.  It  may  be  combined  with  squint  and  double  vision  or 
appear  as  the  only  symptom.  When  both  eyes  are  open  the  vertigo  is 
dependent  on  the  diplopia.  If  the  unaffected  eye  is  closed,  it  depends 
upon  an  erroneous  localization  of  objects  in  the  field  of  vision.  The 
treatment  is  dependent  on  the  cause  of  the  paralysis.  If  this  can  be 
removed,  the  vertigo  disappears. 

Vertigo  arises  also  from  nystagmus  as  the  result  of  the  contradictory 
impressions  from  the  oscillatory  movements  of  the  eyeballs.  It  is  met 
with  more  frequently  in  nystagmus,  but  may  be  due  to  such  move- 
ments, no  matter  how  induced,  whether  by  peripheral  strain  or  gross 
disease  of  the  central  nervous  system. 

Nasal  and  Laryngeal  Vertigo. 

Vertigo  may  result  from  swelling  of  the  mucous  membrane  of  the 
nose,  and  it  disappears  when  the  cause  is  removed.  A  paroxysmal 
swelling  of  the  nasal  mucous  membrane  is  sometimes  met  with  in  neur- 
asthenics, which  brings  about  vertigo.  In  certain  organic  laryngeal 
troubles  attacks  of  an  apoplectiform  or  epileptiform  character,  with  ver- 
tigo, burning  feeling  in  the  throat,  and  cough  lasting  a  minute  or  two, 
have  been  described. 

Toxic  Vertigo. 

The  vertiginous  attacks  following  the  use  of  tobacco,  alcohol,  and 
other  toxic  agents  are  too  well  known  to  require  description  ;  neither 
does  the  vertigo  of  the  acute  infectious  diseases  require  special  reference. 
Both  forms  are  temporary  symptoms  from  the  circulation  of  toxins  act- 
ing either  on  the  cortical  centre  or  on  the  peripheral  terminations  of  the 
auditory  nerves. 

Vertigo  from  the  absorption  of  the  products  of  decomposition  in  the 
gastro-intestinal  tract  is,  next  to  auditory  vertigo,  the  most  frequent 
form  of  this  symptom.  8ome  ])eople  when  they  take  anything  that 
"  disagrees"  with  them  become  giddy.  No  doubt  vertigo  maybe  in- 
dncod  reflexly  from  gastro-intestinal  irritation,  bnt  in  ])ractice  it  will  be 
usually  found  that  the  great  majority  of  cases  arising  from  intestinal 
causes  are  toxic  and  not  reflex.  Vertigo  results  also  from  ursemic 
poisoning. 
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Irritation  of  the  intestinal  mucous  membrane  by  worms  may  be  the 
exciting  cause  of  a  troublesome  vertigo. 

The  TREATMENT  of  toxic  vertigo  is  more  successful  than  of  most 
other  forms.  A  recognition  of  the  cause,  especially  of  the  article  or 
articles  that  bring  about  poisoning  or  irritation,  will  lead  to  a  proper 
preventive  treatment. 

Of  all  purgatives  and  antiseptics,  calomel  is  the  most  efficient,  com- 
bining in  itself  both  actions.  Given  with  sodium  bicarbonate  and  fol- 
lowed by  a  brisk  saline  purgative,  it  quickly  destroys  or  eliminates  the 
products  of  decomposition. 

Vertigo  from  Oardio-vascular  Disease. 

The  vertigo  from  cardio-vascular  disease  is  an  important  and  com- 
mon variety.  It  is  chiefly  met  in  advanced  life,  and  is  dependent  on  the 
intermittent  blood  supply  to  the  cerebrum  brought  about  by  sclerosis  of 
the  cerebral  arteries  or  from  the  defective  force  of  the  heart  from  valvu- 
lar insufficiency  or  myocardial  degeneration.  Both  cardiac  and  arterial 
changes  are  found  together,  going  hand  in  hand.  Cardio-vascular  ver- 
tigo may  be  either  a  paroxysmal  or  continuous  symptom.  It  is  often 
constant  in  old  people  with  rigid  vessels.  The  correct  diagnosis  of  such 
cases  is  a  matter  of  importance.  They  may  be  mistaken  for  the  pre- 
monitory symptoms  of  an  apoplectic  attack  or  they  may  actually  be 
such  premonitory  symptoms.  Sudden  paroxysms  of  vertigo  coming 
on  late  in  life  are  of  more  serious  import  than  slight  vertiginous  feelings 
of  an  abiding  character :  the  former  may  be  the  precursors  of  complete 
arterial  blocking  or  rupture.  It  is  important  to  diagnose  vertigo  from 
cardio-vascular  disease  from  that  due  to  auditory  disease,  in  order  to 
save  the  patient  needless  alarm.  The  former  is  remotely  a  symptom  of 
much  more  grave  import  than  the  latter. 

The  treatment  of  the  vertigo  from  cardio-vascular  changes  is 
dependent  on  the  cause.  As  this  is  essentially  from  organic  changes, 
we  can  do  no  more  than  attend  to  the  symptomatic  indications.  When 
speaking  of  the  treatment  of  Meniere's  disease  from  degenerative  arterial 
changes  mention  was  made  of  the  use  of  iodide  of  potassium.  In  cardiac 
senile  degeneration  arsenic  is  a  valuable  agent  through  its  action  on 
metabolism  and  as  a  hsematinic. 

Vertigo  due  to  Organic  Disease  op  the  Central  Nervous 

System. 

Vertigo  from  disease  of  the  central  nervous  system  is  of  considerably 
less  importance  than  the  forms  already  described.  It  may  be  met  with 
in  tumors,  no  matter  in  what  part  of  the  brain  they  may  be  situated ; 
it  is  rarely,  however,  troublesome,  except  in  those  situated  in  the  pos- 
terior portion  of  the  base  of  the  brain,  in  the  cerebellum,  cerebral  and 
cerebellar  peduncles,  and  in  the  corpora  quadrigemina. 

In  peduncular,  cerebellar,  and  medullary  growths  it  may  be  the  most 
marked  of  all  the  symptoms  present.  A  case  recently  under  Blackader's 
observation  of  a  middle-aged  man  illustrates  this.  For  three  or  four 
months  this  patient  was  so  troubled  with  giddiness  that  he  was  unable 
to  walk  without  assistance.     At  the  autopsy  a  growth  the  size  of  an 
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almond  was  found  pressing  on  the  right  side  of  the  medulla.  When 
looking  at  an  object  it  appeared  to  be  constantly  turning  in  space. 

Cerebellar  growths  usually  induce  marked  giddiness.  When  this 
symptom  is  prominent  it  has  a  slight  localizing  vahie. 

In  insular  sclerosis  vertigo  is  frequently  a  terrible  symptom. 

In  tabes  dorsalis  it  is  also  met  with,  and  not  infrequently  in  an 
aggravated  form. 

Vertigo  from  Functional  Nervous  Disease. 

In  certain  functional  disturbances  of  the  nervous  system  vertigo  is  a 
frequent  symptom.  In  epilepsy  it  may  form  the  aura  or  it  may  be  the 
equivalent  of  the  entire  paroxysm.  It  often  becomes  a  nice  point  in 
diagnosis  to  decide  on  the  significance  of  a  momentary  attack  of  vertigo, 
whether  it  is  an  attack  of  petit  mal  or  of  simple  vertigo.  The  proper 
place  for  the  differential  diagnosis  between  these  two  states  is  in  the 
section  devoted  to  Epilepsy  (page  483).  In  the  protean  group  of  symp- 
toms included  in  the  term  neurasthenia,  vertigo  is  a  prominent  one.  It 
may  be  due  to  ocular  muscular  disturbance  or  to  reflex  gastro-intestinal 
irritation.     Frequently  it  is  difficult  or  impossible  to  ascertain  its  cause. 

In  hysteria,  exophthalmic  goitre,  migraine,  chorea,  vertigo  is  some- 
times, but  rarely,  a  symptom  of  much  importance. 

Mechanical  Vertigo. 

The  vertigo  induced  by  movement  is  of  comparatively  slight  medi- 
cal importance.  Under  this  head  are  included  the  vertigos  of  "  sea-sick- 
ness," "  train-sickness,"  "  elevator-sickness,"  "  swing-sickness  "  (see 
article  Sea-sickness,  page  659). 

Paralyzing  Vertigo,  or  Gerlier's  Disease. 

This  rare  condition  is  characterized  by  vertigo,  paresis  of  the  extrem- 
ities, ptosis,  and  mental  depression.  It  is  endemic  in  certain  parts  of 
Switzerland. 
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MELANCHOLIA. 

By  WILLIAM  BROADDUS  PRITCHARD,  M.  D. 


Definition. — The  term  melancholia  is  used  in  alienistic  medicine  to 
describe  a  form  of  insanity  characterized  essentially  by  a  more  or  less 
extreme  and  unreasonable  mental  depression,  reflecting  a  state  of  psy- 
chical pain,  associated  with  sluggish  mental  reflexes  and  a  morbid  pro- 
pensity to  suicide.  Hallucinations  and  delusions  may  or  may  not  be 
present.  Somatic  disturbances,  involving  torpor  or  perversion  of  vis- 
ceral functions,  usually  coexist. 

Classification. — Certain  variations  in   the   clinical  picture,  with 
attendant  and  consequent  modifications  in  prognosis  and  treatment,  jus- 
tify, and  indeed  demand,  the  recognition  of  sub-types.     The  affection 
assumes  at  least  three  symptomatic  forms  : 
Simple  melancholia  ; 
Stuporous  melancholia ; 
Agitated  melancholia. 

Each  of  these  forms  may  be  still  further  subdivided :  melancholia 
attonita,  for  example,  is  a  more  intense  and  overwhelming  variety  of 
stuporous  melancholia  ;  hypochondriacal  melancholia  is  a  form  of  the 
disease  in  which  delusions  and  hallucinations  referable  to  the  viscera  pre- 
dominate ;  while  melancholia  with  prsecordial  fear  is  a  subvariety  of  the 
agitated  form  in  which  exists  a  delusion  referable  to  the  heart.  The 
fundamental  mental  state,  however,  is  the  same,  and  too  much  weight 
should  not  be  attached  to  these  clinical  variations,  since  they  are  in- 
constant and  interchangeable,  the  same  patient  in  the  course  of  an 
attack  sometimes  manifesting  at  different  periods  all  three  varieties. 

The  division  of  Bevan  Lewis  into  the  simple  and  the  delusional 
forms,  the  former  affecting  the  aff'ective  or  emotional  sphere,  the  latter 
the  intellectual  sphere,  is  open  to  objection  for  this  very  reason  of  incon- 
stancy and  interchange  of  types.  It  is,  however,  a  division  quite 
attractive  in  its  simplicity  and  of  practical  utility  in  diagnosis,  since,  as 
a  rule,  hallucinations  and  delusions  are  absent  in  simple  melancholia, 
except  in  the  hypochondriacal  variety,  while  it  is  equally  and  almost 
invariably  the  rule  to  find  one  or  both  present  in  the  stuporous  or 
agitated  forms  of  the  disease. 

Etiology. — Any  factor  entering  into  the  life  of  an  individual  which 
exerts  a  prolonged  depressant  effect  upon  the  physical  or  mental  being 
may  result  in  melancholia.  Heredity  is  less  conspicuous  and  more  infre- 
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queut  than  in  any  other  psychosis.  Personal  predisposition  is  far  more 
important.  The  victims  of  this  affection  are  usually  those  who  have 
been  of  a  timid,  reserved,  over-conscientious,  and  rather  melancholy 
temperament  originally.  The  nervous,  anxious  borrower  of  trouble 
passes  most  readily  under  the  stimulus  of  some  apparently  trivial  exciting 
6ause  across  the  border-line.  It  is  not  uncommon,  however,  to  find  the 
reverse  true,  and  I  have  under  observation  at  the  present  time  a  patient 
affected  with  a  profoundly  stuporous  form  of  melancholia,  who  was 
formerly  a  jolly,  cheerful,  careless,  happy  fellow,  whose  natural  tem- 
jjerament  presented  the  very  antithesis  of  his  present  state. 

Consistently  with  the  above,  and  as  might  be  expected,  we  find  a 
much  larger  proportion  of  females  than  males  to  be  affected  w^itli 
melancholia.  Regis  gives  the  ratio  as  two  females  to  one  male.  Cer- 
tain periods  of  life,  those  of  puberty,  climacteric,  and  beginning  senility, 
representing  as  they  do  periods  of  special  nervous  and  mental  instability, 
are  to  be  looked  upon  as  times  of  crisis  in  the  predisposed.  Among  the 
direct  causes  physical  illness  if  protracted,  and  especially  if  it  involve 
the  digestive  tract,  may  induce  a  melancholia.  Grip  or  influenza  among 
acute  diseases  is  especially  noteworthy  as  a  cause.  Business  or  domestic 
worry  and  friction,  grief,  disappointment,  overwork  mentally,  involving 
loss  or  curtailment  of  the  usual  amount  of  sleep,  with  irregular  eating 
and  consequent  digestive  disturbances,  may  superinduce  a  true  melan- 
cholia. Insomnia,  by  the  way,  while  usually  considered  a  sym])tom, 
may,  and  unquestionably  does,  appear  at  times  as  a  cause.  Sudden  and 
severe  physical  shock,  as  from  a  surgical  operation,  an  accident,  or 
parturition,  may  prove  the  immediate  and  sometimes  the  sole  deter- 
minable origin  of  an  attack.  Auto-intoxication  from  ptomaines,  toxins, 
or  other  autogenous  products  of  stomachic  or  intestinal  decomposition 
or  putrefaction  is  a  well-authenticated  cause  in  many  cases.  In  this 
connection  the  etymology  of  the  word  melancholia  (/7.7^/ac,  black,  yoA'fj, 
bile)  is  of  special  interest,  since  the  digestive  trouble  is  usually  duodenal 
in  location,  and  dependent,  in  part  at  least,  upon  a  deficient  or  perverted 
secretion  of  bile,  with  loss  of  its  antiseptic  properties  and  consequent 
putrefaction,  with  subsequent  reabsorption.  The  association  of  gall- 
stones with  melancholia  is  by  no  means  uncommon.  The  condition  of 
coprsemia,  so  termed  by  Hewett  and  described  as  occurring  in  young 
girls,  a  self-poisoning  from  retention  and  absorption  of  fecal  matter  in 
the  large  intestine,  is  occasionally  the  cause  of  melancholia,  acting  in 
the  same  way,  though  more  often  associated  with  anaemia  and  hysterical 
manifestations.  The  previous  personal  temperament  of  the  individual 
])robably  determines  the  direction  of  the  ex])losion,  the  cause  being 
])ractically  the  same.  The  lithaemic  or  so-called  uric  acid  diathesis 
(oxaltiriaj  is  not  infrequent  in  the  subjects  of  this  affection,  and  the 
significance  of  the  association  is  of  importance  in  connection  with  the 
prognosis  and  treatment  in  individual  cases. 

Finally,  while  expressing  some  degree  of  personal  skepticism  upon 
the  sul)ject,  I  may  mention  the  relations  of  various  sources  of  reflex  dis- 
turl)ance  in  disease  of  the  uterus  and  adnexa  especially,  and  in  otlicr 
organs,  causing  melancholia,  and  referred  to  by  many  writers  U])()n  the 
suV)ject,  which  relations  should  at  least  be  considered  and  investigated 
in  all  suspicious  cases.     Disease  of  tlie  uterus  or  of  any  organ,  inducing 
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a  lowered  vitality  and  involving  prolonged  siilfering  and  anxiety,  with 
loss  of  sleep,  may  of  course  cause  melancholia,  but  that  any  more  direct 
causative  relationship  exists  in  uterine  disease  or  affections  of  the  genera- 
tive organs,  /)e/'  se,  I  doul:)t  profoundly. 

In  this  connection  I  wish  to  call  attention  to  an  etiological  factor 
which,  if  my  personal  experience  be  a  criterion,  is  more  frequent  than 
would  be  indicated  by  the  scant  references  to  the  subject  in  current 
medical  literature.  I  refer  to  sexual  perversion,  which  has  appeared 
as  the  cause  in  three  cases  of  melancholia  seen  by  me  within  the  past 
four  years.  In  all  three  of  these  cases  the  sexual  perversion  antedated 
by  several  months  or  years  the  melancholia,  and  in  two  cases  the  direct 
causative  relationship  was  unmistakable. 

Pathological  Anatomy. — It  is  an  interesting  and  significant  fact 
that  in  most  modern  textbooks  upon  mental  disease  the  subject  of 
pathology  is  discussed  from  the  standpoint  of  the  insanities  collectively. 
There  is,  it  is  true,  a  special  pathology  in  general  paresis  and  in  the 
organic  psycho-neuroses,  such  as  epilepsy,  chorea,  etc.,  as  Avell  as  in  the 
toxic  insanities  of  alcohol  and  lead,  but  even  here  our  information  is 
sadly  deficient,  and  we  know  practically  nothing  positively  as  to  the 
essential  morbid  anatomy  of  mania,  melancholia,  or  dementia  existing 
as  a  pure  psychosis.  As  a  matter  of  fact,  the  brain  is  found  absolutely 
free  from  any  demonstrable  structural  change  in  relatively  many  cases 
dying  during  the  acute  stage.  Areas  of  ansemia,  of  ischsemia  or  pallor, 
or  of  oedema  have  been  observed,  but  these  may  be  due  entirely  to  the 
general  ansemia  and  malnutrition  common  to  the  affection.  Disease  of 
the  viscera  is  quite  common  as  a  post-mortem  finding  in  melancholia, 
especially  of  the  liver,  spleen,  stomach,  and  intestines.  Impacted  gall- 
stones, stomachic  or  duodenal  ulceration,  pyloric  constriction,  splenic 
enlargement  or  atrophy,  are  among  the  lesions  which  have  been  noted. 
From  these  facts,  and  the  well-known  constancy  with  which  alterations 
in  the  quality  and  quantity  of  the  blood  exist  in  melancholia,  it  seems 
to  me  that  we  have  reason  to  expect  more  from  the  studies  of  the 
chemist  than  the  microscopist  in  elucidating  the  true  pathology  of 
melancholia. 

Clinical  History. — As  the  clinical  picture  in  melancholia  varies 
considerably  with  the  type  present  in  individual  cases,  I  shall  describe 
separately  and  through  the  medium  of  selected  case-histories  the  symp- 
tomatology of  the  three  varieties  mentioned.  There  are  certain  symp- 
toms, however,  which  are  common  to  all  forms,  especially  in  the  early 
stages  ;  and,  because  of  this  somewhat  prodromal  significance  and  their 
diagnostic  value  when  collectively  present,  I  shall  give  them  attention 
first.     These  symptoms  are  as  follows : 

Insomnia ; 

Headache ; 

Mental  depression  with  obtunded  cerebral  reflexes  ; 

A  peculiar  facies  or  expression  ; 

Suicidal  tendencies. 
To  these  five  may  be  added  certain  somatic  symptoms  which  are  present 
with  almost  equal  certainty,  as  well  as  a  description  of  the  characteris- 
tics and  peculiarities  which  more  or  less  distinctively  mark  the  halluci- 
nations and  delusions  noted  in  melancholia. 
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Insomnia,  in  my  experience,  is  an  absolutely  constant  symptom  in 
beginning  melancholia.  It  sometimes  persists  throughout  an  attack, 
even  when  prolonged  for  months  or  years.  The  degree  of  insomnia 
varies  widely,  and  must  be  determined  by  comparison — not  with  others, 
but  with  the  patient's  own  previous  habit  as  to  sleep.  A  man  who  in 
health  habitually  sleeps  ten  hours  in  the  twenty-four  suffers  from  insom- 
nia if  his  sleep  is  cut  to  eight  hours,  though  the  latter  amount  is  consid- 
ered the  standard  in  health.  In  melancholia  the  insomnia  is  not  often 
absolute,  the  patient,  as  a  rule,  getting  three  fourths  or  half  or  one 
fourth  as  much  sleep  as  formerly.  Sometimes,  however,  sleeplessness  is 
complete  and  prolonged  over  several  days  or  weeks.  Indeed,  Savage 
has  recorded  the  case  of  a  female  patient  who,  although  visited  hourly 
for  three  months,  was  never  found  asleep  during  that  time.  A  certain 
amount  of  sleep  may  be  obtained  in  some  cases,  but  the  patient  will 
complain  that  it  was  unnatural  or  unrefreshing.  Horrifying,  frightful 
dreams,  common  enough  in  melancholia,  may  so  harass  and  distress  the 
patient  as  to  make  waking  a  boon  and  sleep  a  dreadful  agony. 

Headache  is  also  a  very  common  symptom  in  melancholia.  It  is,  as 
a  rule,  most  often  observed  in  the  simple  cases,  though  this  observation 
is  probably  only  relatively  true,  since  the  mental  obtuseness  in  the 
stuporous  variety  and  the  preoccupation  and  great  intensity  of  agitation 
in  the  other  type  render  the  headache  less  conspicuous.  The  character 
and  degree  of  the  headache  vary  greatly.  By  some  it  is  described  as  a 
feeling  of  weight  or  pressure  or  tension,  by  others  as  a  pain,  by  others 
as  a  tired  ache,  and  by  others,  still,  as  a  burning  or  numb  sensation. 
The  most  noticeable  and  constant  peculiarity  with  regard  to  this  head- 
ache is  its  location  in  the  occipital  or  occipito-cervical  region — a  fact  to 
which  L.  C.  Gray  first  called  attention.  In  certain  stuporous  patients 
whose  cerebral  reflexes  are  so  dulled  as  to  make  voluntary  statements 
impossible  or  questioning  valueless  the  presence  of  this  headache  may 
be  manifested  by  the  attitude  with  the  head  leaned  back,  resting  the 
neck  upon  a  support,  or  with  the  hands  clasped  back  of  the  neck,  as  if 
for  support  or  pressure.  On  emerging  from  this  state  of  stupor  such 
patients  will  speak  of  this  headache,  recalling  their  sufferings,  physical 
and  mental. 

Mental  depression,  always  present  of  course,  is  actively  or  passively 
manifested  in  melancholia  according  to  the  type.  This  depression  in 
melancholia  represents  and  reflects  an  intense  subjective  alteration  of 
the  ego.  The  essential  factor  in  all  insanities  consists  in  a  departure 
from  the  normal  in  the  ego  of  the  individual,  quantitative  in  dementia, 
and  rather  qualitative  in  mania  and  melancholia.  In  mania  the  ego  is 
objectively  exaggerated ;  in  dementia  it  is  extinguished  or  obliterated 
partially  or  completely  by  a  process  of  more  or  less  gradual  fading  or 
decay.  In  melancholia  the  alteration  and  exaggeration  are  subjective, 
the  mental  life  of  the  individual  becoming  intensely  introspective.  Ob- 
ject consciousness  is  lost  more  or  less  completely  ;  the  melancholiac  is 
dominated  by  a  subject  consciousness  which  is  absolute  and  always  de- 
pressive in  its  emotional  manifestations.  The  receptivity  of  the  indi- 
vidual to  im])ressions  from  without  through  the  medium  of  the  various 
senses  is  markedly  diminished  or  lost  altogether,  and  the  mental  reflexes 
are  correspondingly  obtundcd,  so  as  to  be  elicited  with  difficulty  if 
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at  all.  Occasionally  in  melancholia,  especially  in  the  agitated  and 
stuporous  forms,  there  develops  transiently  a  condition  which  is  in 
marked  contrast  with  the  asthenic-atonic  torpor  usually  observed. 
This  transient  state  is  one  of  sudden  or  quickly  developing  furious 
motor  and  mental  excitement,  a  sort  of  explosion  of  dammed-up  mental 
and  physical  forces.  The  term  "  melancholic  frenzy  "  has  been  applied 
to  these  paroxysms,  and  aptly  describes  them,  for,  while  there  is  often 
the  flushed  face  and  restless  motor  and  mental  excitement  and  even 
violence  of  a  maniacal  outbreak,  the  mental  state  is  none  the  less  one  of 
profound  melancholy  anguish.  Such  paroxysms  are  more  or  less  com- 
mon to  agitated  melancholia,  and  occasionally  occur  in  stuporous  cases. 
They  are  peculiarly  associated  with  delusions  of  prsecordial  fear,  and  the 
presence  of  this  delusion,  while  not  necessarily  premonitive  of  such 
attacks,  should  be  looked  upon  as  suggestive. 

The  facies  is  an  accurate  reflex  of  the  mental  state  in  melancholia. 
It  is  exceedingly  difficult  to  paint  in  words,  and  yet  it  is  quite  striking, 
and  to  the  trained  observer  it  is  immediately  suggestive  of  the  diagnosis. 
Anxious  despair,  though  etymologically  somewhat  paradoxical,  describes 
it  with  fair  accuracy  as  it  exists  in  the  simple  cases.  In  the  agitated 
variety  the  same  term  would  apply,  though  the  element  of  anxiety  pre- 
ponderates, while  in  the  stuporous  type  the  picture  is  that  of  despair 
alone,  but  in  profound  and  hopeless  degree.  Gray  describes  this  facies 
in  melancholia  as  reflecting  a  mixture  of  gloom  and  suspicion,  a  descrip- 
tion which  perhaps  conveys  more  accurately  the  picture  presented.  I 
liave  never  seen  in  melancholia  a  pleasurable  emotion  reflected  in  the 
facial  expression,  and  laughter  in  melancholia  would  constitute  a  refu- 
tation of  the  diagnosis. 

A  morbid  propensity  to  suicide  is  quite  characteristic  of  melancholia, 
and  is  a  most  important  factor  to  be  carefully  considered.  It  is  unwise 
to  assume  its  absence  in  any  case,  even  where  careful  and  repeated  ques- 
tioning and  observation  fail  to  reveal  its  presence.  It  is  sometimes  the 
first  overt  symptom  of  the  disease  which  is  noticed.  Some  patients 
from  the  first  and  throughout  an  attack  manifest  a  most  energetic  and 
persistent  determination  toward  self-destruction ;  in  others  the  attempt 
will  follow  a  sudden  transient  but  recurrent  impulse  which  is  totally 
unexpected.  The  degree  of  ingenuity  and  patient,  careful  deliberation 
exhibited  by  certain  cases,  especially  in  simple  melancholia,  in  planning 
a  suicide  is  quite  remarkable,  and  only  too  often  unfortunately  successful. 
In  other  cases,  notably  in  certain  stuporous  forms,  such  as  melanchoha 
attonita,  the  almost  total  paralysis  of  physical  and  mental  energy,  asso- 
ciated with  this  suicidal  propensity,  results  in  situations  which  are 
ludicrous  in  the  extreme.  A  patient  will  place  a  towel  around  his  neck 
with  suicidal  intent,  but,  lacking  sufficient  mental  concentration  or 
physical  energy,  or  both,  will  listlessly  pull  the  ends  with  a  force  which 
would  not  strangle  a  baby.  Suicide  is  most  to  be  feared  in  the  agitated 
cases,  and  especially  those  with  praecordial  delusions.  In  simple  melan- 
cholia the  impulse  is  less  frequently  present,  but  when  it  does  exist  in 
this  variety  it  is  never  to  be  under-estimated  in  importance,  since  it  is 
in  the  simple  variety  that  attempts  at  self-destruction  are  usually  made 
with  an  intelligence  which  almost  guarantees  success.  I  have  noted  the 
interesting  fact  that  a  large  number  of  suicidal  attempts  in  melancholia 
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occur  in  the  early  morning  hours,  before  day — a  fact  of  significance  in 
connection  with  the  sleeplessness  \yhich  is  usually  present  in  the  latter 
part  of  the  night  in  this  affection.  Homicidal  impulses  or  actions  do 
not  belong  consistently  to  melancholia,  and  as  a  matter  of  fact  are  rare. 
Indirectly,  ho\veyer,  murder — for  the  action  is  premeditated  always — 
may  be  done.  A  wife  anxious  to  die  may  selfishly  desire  to  take  her 
husband  with  her  into  death.  The  father  or  mother,  seeing  only  ruin 
and  poverty  or  disgrace  for  self  and  all  the  household,  deliberately  anni- 
hilates the  entire  family.  Others,  haying  religious  scruples  on  the 
subject  of  suicide,  and  yet  anxious  to  die,  may  attack  the  passing 
stranger,  hoping  either  to  fall  a  victim  to  the  stranger's  wrath  or  to  the 
law  with  its  penalty  of  death.  In  paroxysms  of  melancholic  frenzy 
homicide  may  result  practically  as  an  accident. 

Hallucinations  and  delusions  may  or  may  not  be  present  in  melan- 
cholia. In  the  simple  form  they  may  be  absent  throughout  an  attack ; 
in  agitated  and  stuporous  melancholia  both  are  present  essentially,  and 
both  are  in  accord  with  the  mental  status  in  that  they  are  always 
depressive.  Illusions  are  rare,  if  indeed  they  occur  at  all.  Illusions 
involve  an  exaggeration  of  object  consciousness  absent  in  melancholia ; 
hallucinations,  on  the  contrary,  are  essentially  consistent  with  a  hyper- 
acuteness  of  subject  consciousness,  which  is  characteristic  of  melancholia. 
The  relatively  extreme  frequency  Avith  which  hallucinations  of  hearing,, 
a  subjective  faculty,  are  present  in  melancholia  is  in  consistent  harmony 
with  the  fundamental  state  of  mental  life  in  this  affection.  Hallucina- 
tions of  hearing  "  voices,"  "  the  voice  of  God,"  the  voice  of  a  deceased 
relative  or  friend,  or  of  an  enemy,  are  far  more  common  than  is  per- 
version of  sense  appreciation  in  any  or  indeed  all  other  special  sense 
impressions.  Taste  and  smell  perversions  perhaps  are  next  most  fre- 
quent, while  visual  hallucinations  are  less  often  observed.  The  organs 
of  the  body  may  be  foci  of  hallucinations  or  delusions  known  as  visceraL 
The  "  stomach  is  rotten,"  the  "  liver  is  turned  to  stone,"  the  "  bowels 
are  full  of  holes,"  the  entire  "  body  is  dead,"  etc.  etc. 

Such  hallucinations  or  delusions  not  infrequently  have  a  basis  of  fact 
in  demonstrable  disease  of  the  viscera.  The  foul  breath  and  offensive 
secretions  in  the  mouth  in  constipated  dyspeptics  afford  an  almost 
rational  basis  for  the  idea  that  some  internal  organ  is  rotten.  The 
horrible  stench  of  decayed  and  dirty  or  neglected  teeth  gives  rise  to  the 
delusion  of  poisoned  food  at  times.  In  a  case  seen  by  me  in  which 
this  delusion  of  poisoned  food  was  present,  causing  much  trouble  and 
anxiety  through  the  refusal  of  all  food  resulting  therefrom,  I  found  the 
teeth  in  a  most  horrible  state  of  offensive  decay.  Removal  of  those 
teeth,  together  with  the  use  of  an  antiseptic  mouth-wash  for  a  few  days, 
caused  the  complete  disa])pearance  of  the  delusion,  although  another 
took  its  place.  In  anotlicr  ]>atient  a  delusion  that  the  bowels  were  full 
of  holes  was  relieved  with  ('(jual  ])n)ni])tness  when  tlie  large  intestine 
was  emptied  of  an  accumulation  of  liardencd  fiecal  masses,  some  of 
which  had  evidently  been  present  for  months,  considerable  pain  being 
involved  in  their  forcible  removal  by  hand.  Such  visceral  liallucina- 
tions  and  delusions  have  something  of  the  significance  in  melancholia 
of  the  aurffi  which  are  present  in  epilepsy,  and  sliould  be  investigated 
with  equal  care  and  patience. 
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The  most  common  of  all  the  visceral  delusions  is  that  which  is  refer- 
able to  the  heart,  known  as  the  delusion  of  pra^cordial  fear.  It  is 
especially  common  in  agitated  melancholia,  and  its  onset  is  sometimes 
significant  of  an  impending  paroxysm  of  melancholic  frenzy.  As 
a  rule,  no  organic  heart  lesion  is  present,  but  cardiac  action  is  invari- 
ably much  disturbed  functionally  in  these  cases,  and  sometimes  organi- 
cally. It  is  not  advisable  to  pay  objectively  much  attention  by  repeated 
examinations  to  the  condition  of  the  heart,  since  by  so  doing  the  delu- 
sion is  apt  to  be  intensified  and  more  firmly  fixed. 

Certain  delusions  occurring  in  melancholia,  as  in  other  insanities, 
have  an  apparently  purely  psychic  origin,  and  do  not  originate  through 
perversions  of  sensory  impressions  through  illusions  or  hallucinations. 
In  melancholia  these  psychic  delusions  are  always  sad  and  distressing,  and 
also  entirely  egotistic  in  a  subjective  way.  One  of  the  most  common  is 
the  groundless  fear  or  belief  in  some  impending  calamity  or  horrible 
disaster.  The  business-man  sees  financial  ruin  ahead  ;  the  senile  melan- 
choliac  sees  poverty  and  the  poorhouse  staring  him  in  the  face ;  the 
mother  looks  constantly  in  imagination  upon  her  children  or  husband 
dead  or  dying  from  disease  or  accident ;  the  young  man  looks  into  a 
future  filled  with  the  wrecks  of  blasted  hopes  and  ambition,  out  of  which 
no  possible  salvage  can  be  obtained.  Delusions  of  self-degradation  are 
quite  common.  Introspective  and  retrospective  in  intense  degree,  as 
are  all  mental  processes  in  these  cases,  the  inevitable  and  quite  natural 
mistakes  of  human  life  are  magnified  a  thousand-fold.  The  patient  has 
done  a  gross  and  irremediable  injustice  or  wrong  to  wife  or  husband  or 
friend.  Sometimes  the  sin  has  been  committed  against  God  or  the  Holy 
Ghost,  which  sin  in  each  case  is  the  very  one  referred  to  in  Scripture  as 
"  the  unpardonable  sin."  This  delusion  of  the  unpardonable  sin  is  quite 
common  in  melancholia,  and  has  been  considered  by  some  alienists  as 
being  almost  diagnostic.  It  has  been  observed,  however,  in  general 
paresis,  and  in  a  few  cases  of  religious  paranoia.  It  is  more  fixed  and 
consistent,  however,  in  melancholia,  and  is  at  least  always  suggestive  of 
the  diagnosis.  The  more  or  less  prevalent  idea  that  the  presence  of  this 
delusion  indicates  a  more  grave  or  intractable  or  incurable  type  of  melan- 
cholia has  little  if  any  foundation  in  fact. 

The  physical  symptoms  which  are  most  conspicuous  in  melancholia 
are  referable  chiefly  to  the  digestive  organs  or  tract,  consisting  essentially 
of  an  atony  or  torpor  of  function.  As  a  rule,  the  physical  disturbance 
precedes  the  mental.  The  appetite  becomes  impaired  or  lost,  the  tongue 
coated,  the  breath  offensive,  and  the  bowels  constipated.  The  patient 
loses  flesh  and  energy,  acquiring  an  increasing  indisposition  for  muscular 
effort  or  exertion.  There  is  a  feeling  of  physical  weariness,  and  fatigue 
follows  quickly  any  physical  exercise.  The  skin  takes  on  a  pale,  sallow, 
or  muddy  appearance,  becomes  dry  and  rough,  or  bathed  in  cold,  clammy 
sweat.  The  peripheral  circulation  is  poor  ;  the  hands  and  feet  are  nearly 
always  cold  and  often  oedematous,  especially  the  lower  extremities. 
Certain  vasomotor  disturbances  are  frequently  present  in  the  agitated 
melancholias  and  in  alcoholic  cases,  and  in  women  in  whom  the  affection 
develops  at  the  climacteric.  These  disturbances  consist  of  alternate  pallor 
and  flushings,  with  or  without  slight  vertigo.  There  is  a  peculiar  pulse 
rate  often  observed  in  the  stuporous  and  in  the  agitated  cases  which  is 
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probably  of  vasomotor  origin,  occurring  perhaps  through  the  medium 
of  some  toxsemic  state  acting  upon  the  vagus  nuclei.  The  pulse  in  such 
cases  may  run  up  to  100,  120,  or  130,  remaining  so  for  several  days  or 
weeks  unless  controlled  by  medication.  Less  frequently  the  pulse  rate 
falls  below  the  normal,  as  low  as  35  or  40  beats  per  minute.  Respiration 
is  not  correspondingly  increased  -,  on  the  contrary,  the  number  of  respira- 
tions per  minute  is  reduced  if  affected  at  all.  Oxidization  is  imperfect 
and  ansemia  results.  The  temperature  may  be  below  normal  one-half 
or  one  degree,  but  a  slight  elevation  is  more  common  in  my  observation. 
The  temperature  of  the  extremities,  according  to  Regis,  is  always  below 
normal,  in  some  instances  falling  as  much  as  three  or  four  degrees  Centi- 
grade. The  urine  is  scant  and  usually  high-colored,  and  of  high  specific 
gravity,  though  in  the  agitated  type  it  may  be  occasionally  quite  free. 
Sexual  desire  is  usually  in  abeyance,  and  amenorrhoea  is  quite  common 
in  women.  Common  sensibility  is,  as  a  rule,  more  or  less  impaired,  the 
reaction-time  to  stimulation  of  all  forms  of  common  and  of  special  sen- 
sation being  much  slower  than  the  normal.  The  experiments  of  Bevan 
Lewis  demonstrating  this  fact  are  of  much  interest.  The  motor  reflexes, 
on  the  other  hand,  as  might  be  expected,  are  unduly  active,  especially 
the  knee  jerks. 

Simj^le  Ilelancholia. — Mrs.    L.  W ,    Jewess,  set.    thirty-four,  a 

childless  widow  in  fairly  good  circumstances,  was  seen  by  me  at  her 
home  April  8,  1895.  Family  history  negative.  Personal  history  had 
been  that  of  good  health  up  to  a  period  of  five  or  six  months  previous 
to  her  husband's  death,  which  occurred  in  January,  1895.  Her  husband 
died  of  Bright's  disease  after  a  bedridden  illness  of  several  months,  dur- 
ing which  time  most  of  the  care  and  nursing  fell  upon  her.  The  pro- 
tracted nature  of  the  husband's  illness,  with  its  many  crises,  involved  a 
prolonged  strain  upon  the  wife's  nervous  system,  with  a  constant  state 
of  anxiety  and  mental  tension.  Her  meals  were  served  irregularly  and 
eaten  hurriedly ;  her  sleep  was  seriously  interfered  with.  Dyspeptic 
symptoms  developed,  with  constipation  and  much  nervous  restlessness, 
culminating  upon  the  husband's  death  in  complete  mental  and  physical 
collapse,  with  symptoms  of  explosive  hysteria.  This  state  was  succeeded 
by  a  gradually  increasing  fixed  melancholy,  almost  absolute  insomnia, 
failure  of  appetite,  and  loss  of  flesh.  Formerly  active  in  religious  work, 
and  connected  with  two  or  three  charities,  she  lost  all  interest  in  such 
matters,  refused  all  visitors,  and  pathetically  insisted  upon  being  left 
alone.  She  became  indiflFerent  to  her  household  and  business  obligations, 
began  to  be  negligent  of  her  dress  and  appearance,  and  frequently  stated 
that  she  longed  for  death.  She  refused  to  allow  her  friends  to  call  in 
medical  advice,  stating  that  she  was  not  ill,  and  that  no  earthly  physi- 
cian could  do  her  any  good.  At  the  time  of  my  visit,  which  had  to  be 
arranged  by  strategy,  I  found  the  patient  sitting  partly  dressed  in  her 
Ijedroom.  She  had  an  expression  indicative  of  great  despondency.  She 
was  reticent,  and  decidedly  persistent  in  her  reticence,  but  after  much 
persuasion  she  was  induced  finally  to  talk  rather  freely  of  herself.  She 
felt  utterly  despondent  and  weary  of  life,  she  said.  There  was  nothing 
to  live  for,  and  she  wished  to  be  let  alone.  Almost  immediately,  how- 
ever, she  began  to  describe  certain  ]ihysical  symptoms,  and  asked 
with  some  evidence  of  anxiety  if  these  symptoms  indicated  any  serious 
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illness.  She  spoke  of  a  feeling  indescribable  and  indefinite,  but  none 
the  less  persistent  and  distressing,  of  some  impending  calamity  or  mis- 
fortune which  was  to  befall  her.  She  knew  "something  dreadful  was 
going  to  happen."  Her  liead  felt  tired  all  the  time,  especially  in  the 
back  of  the  neck.  She  could  not  think,  and  had  not  written  a  letter  or 
read  one  through  in  three  weeks.  She  passed  her  nights  in  sleepless 
misery.  She  was  afraid  to  go  to  sleep  lest  something  dreadful  should 
occur  for  which  she  would  be  unprepared.  At  times  she  did  sleep,  or  at 
least  lose  consciousness,  the  two  or  three  hours  thus  spent,  however, 
representing  a  most  distressful  agony  through  the  frightful  dreams  which 
occurred,  and  from  which  she  would  awaken  at  times  in  tremulous  terror, 
drenched  with  perspiration.  When  asked  whether  she  had  ever  thought 
of  suicide  as  a  means  of  relief,  she  became  suspicious  and  evasive  in  her 
replies,  finally  ansvyering  me  with  a  counter-question  as  to  whether  I  did 
not  think  suicide  a  dreadful  sin.  Under  appropriate  treatment,  began 
actively  at  once,  this  patient  made  a  rapid  uneventful  recovery,  and  was 
discharged  as  cured  six  weeks  after  my  first  visit,  the  total  duration  of 
the  case  having  been  a  little  less  than  three  months. 

Stuporous  Melancholia. — A.  B ,  German-American,  set.  twenty- 
one,  the  youngest  son  among  several  healthy  children  of  wealthy 
parents  living  in  handsome  style,  became  suddenly  insane  on  the  even- 
ing of  December  29,  1896.  The  family  had  retired  to  the  library  after 
dinner,  when  the  father  asked  the  patient  to  join  him  in  a  game  of  cards. 
Remarking  that  he  did  not  care  to  play,  the  son  sat  quietly  for  a  few 
moments,  and  then,  abruptly  rising,  he  walked  toward  the  window,  and 
looking  out  exclaimed  with  a  manner  indicative  of  intense  mental  agita- 
tion and  excitement,  "The  day  of  judgment  has  come  !  Judgment  day 
is  at  hand  !"  Immediately  he  began  to  weep  and  wring  his  hands,  his 
whole  manner  indicating  a  mental  state  of  agonized  anxiety  and  despair. 
No  argument  or  persuasion  could  influence  him,  and  the  night  was  spent 
until  far  on  in  the  morning  in  restless  walking  up  and  down  the  room, 
accompanied  by  his  father.  About  daybreak  he  fell  asleep  exhausted, 
but  woke  again  in  tremulous  fright  some  two  hours  later.  His  excite- 
ment quickly  subsided,  and  in  a  day  or  two  was  succeeded  by  a  state  of 
apathetic  mental  misery  with  characteristic  facies,  the  delusion  of  an 
impending  day  of  judgment  still  persisting.  For  three  days  and  nights 
lie  neither  slept  nor  ate,  lying  in  bed  quietly,  but  with  wide-open  eyes, 
vacantly  looking  into  space  or  as  one  wrapped  in  painful  meditation. 
Formerly  quite  stout,  he  began  to  lose  flesh  rapidly  ;  the  face  became 
pinched  and  wan  in  appearance,  the  feet  and  hands  cold  and  bathed  in 
clammy  sweat.  The  pulse  rose  to  110  or  120,  the  temperature  to  99  by 
mouth  ;  the  breath  became  quite  offensive,  the  bowels  obstinately  con- 
stipated, urine  scant  and  high-colored  and  loaded  with  phosphates  and 
urates  in  excess.  He  answered  questions  only  after  frequent  repetition 
if  at  all,  and  then  only  in  monosyllables.  When  told  to  get  up  and 
assisted  gently,  he  would  obey  slowly  and  more  or  less  automatically, 
offering  an  apparently  involuntary  resistance  to  forced  movements,  which 
resistance  was  always  more  or  less  passive  and  never  sustained. 

During  the  early  part  of  his  attack  he  insisted  upon  frequent  bath- 
ing, giving  as  his  reason  that  he  wished  to  follow  the  scriptural  injunc- 
tion to  cleanse  himself  and  put  on  fresh  linen  for  his  appearance  before 
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the  bar  of  judgment.  Gradually  he  developed  a  state  of  increasing 
stupor,  and  had  to  be  fed  by  hand  as  a  child,  but  throughout  the  attack 
there  were  unmistakable  evidences  constantly  present  of  a  latent  intel- 
ligence, which,  though  severely  stunned,  was  yet  alive.  He  remained  in 
this  condition,  with  only  slight  variations  in  the  degree  of  stupor,  for  nearly 
four  months,  when  he  began  to  improve  both  physically  and  mentally. 
The  facies  became  less  fixed  ;  there  was  more  play  of  expression,  with 
an  occasional  flash  of  intelligent  interest  ;  the  appetite  improved  and  he 
began  to  pick  up  flesh.  This  return  period  was  marked  by  occasional 
fits  of  silent,  tearful  misery,  but  the  improvement  steadily  progressed, 
and  finally  the  stupor  disappeared  entirely,  together  with  all  evidences 
of  delusions.  At  this  writing  he  has  been  in  a  perfectly  normal  men- 
tal condition  for  nearly  ten  months.  I  have  been  totally  unable  to 
secure  from  members  of  the  family  the  slightest  evidence  of  any  inti- 
mation observed  by  them  which  might  have  been  construed  as  a  warn- 
ing or  prodromal  indication  of  melancholia  in  this  patient,  but  he  him- 
self within  the  past  few  days  has  told  me  that  his  breakdown  was  pre- 
ceded by  several  weeks  of  partial  or  complete  insomnia,  and  that  he 
suffered  much  from  headaches  during  the  two  or  three  weeks  preceding 
his  explosive  collapse. 

Agitated  3Ielancholia. — Miss  D ,    aged  twenty-four,   native  of 

Ireland,  single,  and  employed  as  a  domestic,  was  seen  by  me  November 
14,  1894.  I  found  her  crying  and  protesting  vehemently  against 
my  admission,  stating  that  she  did  not  wish  to  see  a  physician,  but 
a  priest,  to  whom  she  wished  to  make  confession  of  some  terrible  sin 
which  she  had  committed.  She  expected  to  be  punished  by  the  law 
for  her  misdeeds,  and  expressed  a  belief  that  I  was  an  agent  of  the 
police  in  disguise  sent  to  secure  evidence  to  be  used  against  her 
at  an  approaching  trial.  She  expected  to  be  condemned  to  death, 
which  she  would  have  looked  forward  to  as  a  relief  but  for  the  fact  of 
eternal  damnation  which  would  follow.  This  sin  "  could  never  be  for- 
given," it  was  unpardonable,  but  no  amount  of  argument  or  persuasion 
was  effective  then  or  afterward  in  inducing  her  to  state  the  nature  of 
this  sin  or  the  time  of  its  occurrence.  There  were  other  varying  delu- 
sions corollary  to  this  one,  which  was  fixed  and  dominant.  This  patient 
suffered  almost  continuously  for  several  weeks  from  hallucinations  which 
were  chiefly  auditory.  She  heard  the  voice  of  God  passing  sentence 
upon  her,  or  a  chorus  of  voices  which  she  said  Mere  those  of  angels 
crying  out  in  condemnation  and  reviling  her.  The  voices  at  other  times 
were  strange  and  unfamiliar,  and  she  could  not  identify  them.  At  other 
times  the  sound  of  bells  tolling  disturbed  her.  She  at  one  time  was 
possessed  with  the  delusion  that  she  was  dead,  stating  that  she  had  been 
condemned  as  a  punishment  to  pass  through  life  Avith  a  living,  hopeless 
soul  in  a  dead  l)ody.  She  cited  as  evidence  of  death  her  cold  hands  and 
feet,  and  refused  to  eat,  stating  tliat  food  was  not  necessary  to  keep  the 
spirit  alive  and  the  body  no  longer  needed  food,  being  dead.  Her  man- 
ner was  that  of  intense  emotional  agitation  of  a  subdued  character. 
The  face  was  pale  and  anxious  as  a  rule,  but  fre<|uently  it  would  become 
flushed,  the  lips  tremulous,  and  she  would  l>reak  into  tears.  At  such 
times  she  would  walk  the  floor  for  hours,  wringing  her  hands  and  clasp- 
ing them   in  prayer,  a  picture  of  agonized    sufl'ering.     Except  when 
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under  the  influence  of  hypnotics  she  did  not  sleep  at  all.  She  lost  flesh 
rapidly  and  became  much  emaciated,  at  one  time  ])resenting  a  physical 
condition  which  seemed  critical  in  the  extreme.  Twice  during  her  ill- 
ness forced  feeding  became  necessary,  and  throughout  her  attack  my 
closest  attention  was  required  in  combating  nutritional  failure  and  phys- 
ical collapse.  The  temperature  in  this  case,  per  rectum,  remained  per- 
sistently above  99  degrees,  occasionally  reaching  100  degrees  for  at  least 
five  or  six  weeks,  the  pulse  during  this  time  never  falling  below  100. 
For  three  montlis  she  did  not  menstruate  at  all,  and  it  is  of  interest  to 
note  that  the  first  symptoms  of  disordered  health  followed  a  suppressed 
menstrual  period.  These  first  symptoms,  I  learned  from  the  sister,  con- 
sisted simply  of  loss  of  appetite  and  strength,  poor  sleep,  great  nervous- 
ness and  irritability  of  manner  and  temper,  and  frequent  causeless 
crying  spells. 

There  was  no  ancestral  taint  in  the  family  history,  and,  except  for 
an  extreme  homesickness,  she  having  left  Ireland  only  a  few  months 
previously,  no  cause  could  be  found  for  her  attack  of  melancholia.  At 
the  end  of  five  months  this  patient  had  so  far  recovered  that  I  advised 
a  visit  to  the  "  old  country,"  which  advice  was  followed  by  her  complete 
restoration  to  health. 

Diagnosis. — The  more  typical  and  well-established  forms  of  melan- 
cholia are  ordinarily  diagnosed  correctly  and  promptly.  Such  cases  are 
so  patent  in  their  nature  as  to  involve  scarcely  the  possibility  of  a  mis- 
take. It  is  with  the  simple,  the  atypical,  and  the  initial  stages  of  all 
types  that  the  greatest  difficulty  exists,  and  yet  even  here  we  have  data 
of  constant  and  proven  value  which  properly  interpreted  render  a 
diagnosis  comparatively  easy. 

Among  the  affections  to  be  considered  in  a  differential  diagnosis  are 
certain  states  of  physical  disease,  notably  typhoid  fever,  meningitis  of 
the  tubercular  variety,  and  syphilis  of  the  brain.  In  the  prodromal 
stage  of  typhoid  fever,  which  in  some  instances  is  prolonged  over  a 
period  of  two  or  more  weeks,  there  is  a  depression  of  spirits  and  an  in- 
disposition for  exertion  either  physical  or  mental,  with  listlessness  and 
apathy  of  manner,  and  slightly  obtunded  intelligence,  poor  sleep,  head- 
ache, and  loss  of  appetite,  constituting  a  symptom-complex  which  is  at 
times  confusing.  The  absence  of  true  affective  or  delusional  melancholy 
or  of  special  emotional  disturbance,  the  absence  of  the  characteristic 
facies,  and  the  fact  that  the  patient  can  be  aroused  to  an  interest  in  sur- 
roundings, and  even  to  a  normal  though  transient  pleasurable  emotional 
state,  impossible  in  true  melancholia,  are  facts  which  readily  exclude 
that  affection.  After  the  characteristic  temperature  range  of  typhoid  is 
established  there  is  of  course  no  further  doubt,  but  a  slight  evening  ele- 
vation of  from  one  half  to  one  and  a  half,  or  even  two,  degrees  is  not 
very  uncommon  in  melancholia,  especially  the  stuporous  variety,  and  it 
is  therefore  of  no  value  alone  as  a  point  in  differentiation.  Meningitis 
due  to  tuberculosis  simulates,  as  is  well  known,  the  symptom-picture  of 
prodromal  typhoid  fever  and  presents  the  same  elements  of  confusion. 
The  greater  degree  of  mental  hebetude  and  more  marked  insomnia  and 
headache,  with  occasional  hallucinatory  or  delusional  states  in  menin- 
gitis, however,  serve  to  render  the  diagnosis  rather  more  difficult  at 
times.     The  more  or  less  quick  onset  of  focal  or  general  symptoms  of 
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grave  cerebral  disturbance,  with  vomiting  and  perhaps  active  febrile 
delirium,  promptly  eliminates  any  element  of  doubt  or  hesitation  which 
may  have  been  present.  Cerebral  syphilis  may  be  the  cause  of  a  mental 
condition  scarcely  distinguishable  from  true  idiopathic  melancholia.  I 
have  seen  even  the  facies  of  melancholia  in  one  or  two  such  cases. 
Headache  and  insomnia  are  common  to  both  ;  in  both  there  may  be 
extreme  and  unaccountable  melancholy,  and  suicide  is  by  no  means 
unknown  in  the  victims  of  brain  syphilis.  The  intelligence  is  at  times 
obtunded,  and  hallucinations  and  delusions,  especially  of  nocturnal 
onset,  are  quite  frequent  in  the  active  cases  of  syphilis.  These  symp- 
toms are,  however,  not  present  together  in  many  such  cases,  and  the  two 
affections  are,  as  a  rule,  not  apt  to  be  confounded.  The  history  of  infec- 
tions ;  the  peculiar  periodicity  of  the  headaches,  with  nocturnal  exacer- 
bations ;  the  diiFerence  in  the  insomnia,  which  aifects  the  syphilitic,  as 
a  rule,  during  the  first  half  or  two  thirds  of  the  night,  the  opposite 
being  true  in  melancholia ;  and  the  more  or  less  rapidly  developing  evi- 
dences of  focal  damage  in  paralytic  symptoms — determine  the  syphilitic 
nature  of  the  case. 

By  far  the  most  common  error  in  diagnosis  is  that  of  mistaking 
melancholia  for  neurasthenia,  so  called.  There  is  unquestionably  a 
state  of  nervous  exhaustion  or  prostration  which  exists  independently, 
and  which  for  the  present  we  must  recognize  as  an  entity,  but  the  term 
has  been  woefully  abused.  The  relationship  between  neurasthenia, 
especially  the  hypochondriacal  form  (and  nearly  all  neurasthenics  are 
essentially  hypochondriacal),  and  melancholia  is  a  close  one.  The  line 
of  demarcation  is,  in  fact,  in  some  instances,  almost  indistinguishable. 
This  is  particularly  true  of  simple  melancholia.  The  psychical  plie- 
nomena  observed  in  neurasthenia,  consisting  of  partial  loss  of  the  power 
of  mental  concentration,  with  intellect4ial  confusion,  vacillation,  and 
lack  of  decision,  disturbed  emotional  equilibrium,  with  morbidly  appre- 
hensive states  of  introspection,  leading  to  the  various  phobias,  which 
are  close  kin  to  and  often  almost  identical  with  delusions  -or  hallucina- 
tions, are  strikingly  suggestive  of  the  mental  disturbance  in  melancholia. 
In  neurasthenia  there  are  also  insomnia  and  headache.  Here,  again, 
however,  the  insomnia  differs,  consisting  characteristically  of  alterna- 
tions of  sleep  and  wakefulness  or  of  light,  restless  slumber  of  the  type 
which  occurs  in  transient  indigestion.  The  headache,  too,  is  different 
in  location,  and  rarely  acute,  often  associated  with  vertigo,  and  easily 
relieved,  temporarily  at  least,  by  rest  or  by  a  diffusible  stimulant.  The 
material  points  of  differentiation  are,  however,  the  facies,  the  fixed 
superlative  degree  of  melancholy  and  despair,  and  the  tendency  to 
suicide,  which  are  conspicuously  absent  in  neurasthenia.  The  neuras- 
thenic patient  has  an  ex])rcssion  suggesting  fatigue.  The  melancholic 
patient,  with  muscles  fixedly  converging  toward  the  central  line  in 
monotonous  reflection  of  the  troubled  and  despairing  mind,  eyes  fur- 
tively downcast,  reticent  in  manner  or  speech  or  stu])i(lly  silent,  presents 
an  entirely  different  asjwct.  The  ])atient  with  melancliolia  never  laughs  ; 
the  neurastlienic  may,  and  oi'tv.n  does.  The  neurasthenic  patient  may 
be  diverted,  amused,  and  made,  tem])orarily  at  least,  to  forgot  himself; 
the  melancholic  never.  If,  after  all,  diagnosis  should  remajn  in  doubt, 
the  safer  plan  is  to  consider  the  case  one  of  melancholia — a  decision 
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quite  harmless  in  results,  since  the  same  general  and  even  special  details 
of  treatment -are  sometimes  equally  efficacious  in  both  affections. 

Perhaps  the  most  vitally  important  element  entering  into  the  ques- 
tion of  diagnosis  is  the  determination  of  the  true  significance  of  the 
melancholia ;  that  is  to  say,  whether  the  melancholia  is  a  true  idiopathic 
type  or  simply  symptomatic  and  representing  the  initial  stage  of  some 
other  mental  disease.  Mania  and  general  paresis  both  begin  with  com- 
parative frequency  with  an  initial  stage  of  melancholy  depression,  with 
sleeplessness,  delusions  of  self-degradation  or  persecution  or  disaster,  and 
sometimes  with  impulses  toward  self-destruction.  This  period  is  usually 
a  short  one  in  ordinary  mania,  though  in  the  insanities  of  dou])le  form — 
folie  ciroulaire  (circular  insanity),  in  which  mania  and  melancholia  alter- 
nate successively — it  may  be  more  prolonged.  In  general  paralysis  of 
the  insane  the  period  or  stage  of  melancholy  depression  may  last  for 
months,  and  unless  there  be  present  some  of  the  many  physical  signs 
usually  to  be  found  even  in  the  earliest  stages  of  this  disorder,  the  diag- 
nosis may  become  quite  difficult.  There  is  more  vacillation  in  the  mental 
state,  however ;  as  a  rule,  in  paretic  dementia  the  delusions  are  not 
systematized,  and  cropping  through  those  of  the  depressive  type  there 
will  often  be  found  the  more  familiar  and  characteristic  variety  of  an 
expansive  or  grandiose  nature.  We  are,  however,  dependent  chiefly 
upon  the  physical  rather  than  the  mental  symptoms  in  distinguishing 
the  two,  while  in  ordinary  mania  the  element  of  time,  involving  as  it 
does  only  a  few  days,  will  determine  the  true  nature  of  the  case.  In 
dementia,  which  is  sometimes  mistaken  for  melancholia  with  stupor, 
there  is  an  absence  of  the  characteristic  facies,  insomnia,  and  headache  of 
melancholia,  the  appetite  is  good,  nutrition  is  well  sustained,  the  somatic 
functions  being  normal  except  in  cases  with  associated  physical  disease. 
There  may  be  melancholy  depression,  but  it  lacks  the  systematized  con- 
stancy observed  in  melancholia ;  the  delusions  are  more  apt  to  be  silly 
or  childish  in  type,  and  are  not  fixed,  as  a  rule.  The  memory  is  poor 
or  lost,  according  as  the  case  may  be  recent  or  advanced.  Finally, 
suicide  is  not  a  factor  to  be  reckoned  with  in  dementia,  since  the  mental 
state  is  one  rendering  the  patient  incapable  of  elaborating  any  plans 
involving  deliberation. 

Katatonia  (xdra,  down,  low,  and  rouo^,  tension),  described  by  Kahl- 
baum  in  a  paper  published  in  1874  as  a  generic  form  of  insanity,  and 
recognized  by  Spitzka,  Kiernan,  and  others,  closely  resembles  in  certain 
of  its  phases  melancholia  of  the  stuporous  variety.  As  a  matter  of  fact, 
the  two  are  regarded  by  many  alienists,  among  them  Seglas,  Voisin, 
Tamburini,  and  Chase,  as  being  fundamentally  identical,  though  the 
description  of  Kahlbaum  certainly  does  not  conform  in  the  symptom- 
picture  presented  of  stupor  alternating  with  mania  and  dementia,  cata- 
leptoid  or  choreiform  states,  and  convulsions,  with  intensely  theatrical 
manner,  verbigeration  and  delusions  of  belittlement,  to  ordinary  stupor- 
ous melancholia.  We  may,  indeed,  have  cataleptic  conditions  with 
senseless  verbigeration  in  melancholia  attonita,  and  delusions  of  belittle- 
ment in  any  form,  but  never  an  alternating  mania  or  dementia  nor  con- 
vulsions, except  as  accidents.  Fortunately,  katatonia  is  comparatively 
rare,  and  does  not  therefore  often  confuse  a  diagnosis. 

Peognosis. — The  proportion  of  recoveries  in  melancholia  is  larger 
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than  in  any  other  form  of  insanity.  Clouston  states  that  54  per  cent, 
of  1000  cases  tabulated  by  him  recovered.  These,  be  it  remem- 
bered, were  asyhmi  cases.  In  private  practice  the  percentage  is  much 
higher.  Of  46  cases  carefully  recorded  by  the  writer,  40  were  restored 
to  normal  mental  health,  2  died  by  suicide,  1  with  symptoms  of  grave 
cerebral  disease,  and  3  passed  into  chronic  forms.  This  series  included 
all  varieties. 

The  prognosis  varies  somewhat  with  the  age  of  the  patient,  the  cause, 
and  the  type  tendency  present,  but  it  depends  in  much  greater  degree 
upon  the  promptness  with  which  the  condition  is  recognized  and  treated, 
and  upon  the  circumstances,  financial,  domestic,  and  otherwise,  which 
affect  the  conditions  attending  treatment. 

The  age  of  the  patient  affords  certain  data  bearing  upon  the  question 
of  prognosis  which  are  not  without  interest  and  importance.  Occurring 
at  puberty,  melancholia  in  girls  is  a  comparatively  tractable  affection, 
and  in  contrast  with  the  more  obstinate  condition  observed  in  males 
developing  melancholia  at  this  age.  Such  male  patients,  if  neglected, 
exhibit  a  rather  marked  tendency  to  develop  a  chronic  :(prm  of  the  dis- 
ease or  to  pass  into  a  state  of  dementia.  It  is  of  importance  to  note, 
too,  that  girls  affected  in  early  life  with  an  attack  of  melancholia,  and 
recovering  from  the  initial  seizure,  should  be  watched  with  special  care 
in  after-life,  especially  at  parturition  and  the*  climacteric,  for  symptoms 
indicating  a  recurrence,  since  they  exhibit  more  than  the  average  suscep- 
tibility to  relapses  at  such  periods.  The  prognosis  in  melancholia  of  any 
type  in  male  or  female  occurring  in  old  age  or  in  one  manifesting  evi- 
dences of  premature  senility  is  of  graver  significance.  The  endarterial 
changes  and  retrograde  tissue  metamorphoses  peculiar  to  old  age  are 
factors  tending  to  modify  unfavorably  and  in  decided  degree  the  prog- 
nosis. 

In  melancholia  dependent  upon  or  associated  with  grave  physical 
disease  the  prognosis  bears  somewhat  of  a  ratio  to  the  associated  physical 
condition.  In  post-operative  melancholia  incomplete  recovery  is  the 
rule.  Such  patients  may  recover  from  the  melancholy  depression  of  the 
initial  attack,  but  an  eccentricity,  or  even  a  fixed  delusion,  may,  and 
often  does,  persist.  Melancholia  due  to  or  associated  with  sexual  per- 
version is  in  my  experience  a  most  intractable  variety. 

Heredity,  if  the  case  be  one  of  essential  and  not  of  symptomatic 
melancholia,  does  not  at  all  necessarily  affect  the  prognosis  unfavorably, 
nor  does  the  sex  of  the  patient  enter  as  a  factor  per  se  in  the  considera- 
tion of  this  aspect  of  the  subject,  although  relapses,  or,  rather,  second 
and  third  attacks  of  melancholia,  are  more  frequently  observed  in  females 
than  in  males.  On  tlic  other  hand,  secondary  degenerative  psychoses — 
such  as  dementia,  for  example — are  more  frequently  observed  in  males. 
The  affection  terminates  in  one  of  three  ways — recovery,  permanent 
mental  alienation,  usually  in  the  form  of  secondary  or  so-called  terminal 
dementia,  or  death.  The  case  may  terminate  fatally  through  suicide, 
always  a  source  of  danger  and  one  never  to  be  disregarded.  Inanition, 
the  result  of  prolonged  and  persistent  al)stinence  from  food,  may  cause 
death,  though  such  a  cause  of  death  carries  with  it  a  grave  arraignment 
of  the  physician  in  attendance,  since  it  is  comparatively  easy  to  ])ractise 
any  one  of  several  methods  of  forced  feeding  in  these  cases.     Death  from 
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intercurrent  physical  disease  of  febrile  or  inflammatory  type  is  less  com- 
mon than  in  mania  or  in  dementia.  I  have,  as  a  matter  of  fact,  noted 
with  curious  interest  an  apparent  relative  immunity  in  these  patients 
from  such  diseases,  with  the  single  exception  of  phthisis  perhaps.  Fi- 
nally, death  may  terminate  a  melancholia  with  symptoms  indicative  of 
grave  cerebral  disease.  I  recall  tlie  case  of  a  patient,  for  example,  who 
died  in  a  second  attack  of  melancholia,  there  having  been  an  interval  of 
five  years  of  normal  mental  health  between  the  two  attacks,  with  symp- 
toms strongly  suggesting  a  low-grade  cerebritis  or  meningo-encephalitis. 
Unfortunately,  I  was  unable  to  secure  an  autopsy  and  the  nature  of  the 
cerebral  affection  was  not  determined. 

An  acute  form  of  melancholia  may  persist  through  a  period  of  many 
months  or  even  years,  retaining  its  original  symptomatic  character,  and 
thus  becoming  a  case  of  chronic  melancholia.  Usually  in  such  cases 
there  is  progressive  qualitative  and  quantitative  mental  deterioration 
and  decay,  the  termination  being  a  true  dementia.  In  a  few  cases  the 
patient  makes  an  apparently  good  or  fair  recovery,  but  is  noted  after- 
ward as  being  peculiar  in  some  particular — unduly  emotional,  eccentric 
simply,  or  perhaps  evidencing  some  more  or  less  marked  degree  of  moral 
perversion  in  contrast  with  previous  character.  It  is  difficult,  if  indeed 
it  is  possible,  to  classify  such  cases,  though  the  fact  that  an  obsession 
exists  is  usually  quite  apparent. 

The  tendency  to  relapses,  or,  to  be  more  accurate,  to  recurrence  of 
attacks,  is  a  fact  to  be  considered  in  every  case  of  melancholia,  for,  while 
a  second  attack  does  not  necessarily  occur,  it  is  by  no  means  uncommon. 
Clouston  in  the  series  of  cases  already  mentioned  (one  thousand  in  num- 
ber) found  one-third  to  be  suffering  from  second  attacks.  Here,  again, 
the  fact  that  these  statistics  are  from  asylum  practice  must  be  consid- 
ered. Relapses  occur  in  private  practice  in  probably  less  than  20  per 
cent,  of  all  cases.  I  know  of  no  facts  upon  which  may  be  predicated 
in  any  given  case  a  promise  of  immunity  in  this  particular,  nor  do  I 
know  of  any  characteristics  of  the  initial  attack  or  stigmata  by  which  a 
recurrence  can  be  foreseen. 

The  duration  of  melancholia  is  dependent  very  largely  upon  the 
promptness  and  intelligence  with  wliich  the  case  is  recognized  and  treated. 
Properly  treated,  the  simple  cases  will  recover  in  from  six  to  twelve 
weeks.  The  agitated  variety  of  the  disease  is  more  resistant  and  more 
apt  to  be  complicated  with  some  physical  disturbance  prolonging  the 
attack,  which  sometimes  extends  over  a  period  of  six  months  or  a  year. 
Stuporous  melancholia  of  the  less  intense  type  ordinarily  lasts  froui 
three  to  six  months,  even  under  active  treatment.  In  melancholia 
attonita  we  find  the  most  obstinate  and  persistent  of  all  forms  of  the 
affection,  and  this  variety  more  than  any  other  is  especially  prone  to 
develop  secondary  degenerative  phenomena  leading  to  a  dementia  of  the 
terminal  type. 

Treatment. — While  it  is  probably  true  that  melancholia  in  some 
instances  disappears  spontaneously — i.  e.  without  medical  treatment — it 
is  equally  true  that  the  vis  medicatrix  naturce,  which  is  so  faithful  an  ally 
of  the  physician  in  physical,  and  especially  zymotic  diseases,  is  utterly 
unreliable  in  affections  of  the  psychical  functions.  I  know  of  no  form 
of  mental  disease  which  more  imperatively  demands  active  and  intelli- 
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gent  treatment,  and  it  is  even  more  emphatically  true  that  no  other 
variety  of  insanity  oifers  such  encouragement  to  the  therapist  in  the 
brilliant  results  which  may  be  attained  by  the  careful  and  intelligent 
application  of  trustworthy  methods  and  measures  of  relief  in  these 
cases.  No  other  form  of  insanity  is  of  ecpial  interest  or  importance  to 
the  general  practitioner,  because  of  the  fact  that  not  only  is  he  the  one 
who  has  the  opportunity  to  recognize  the  affection  in  its  incipiency, 
which  is  the  period  of  most  successful  treatment,  but  equally  for  the 
reason  that  he  himself  in  many  cases  may  easily  qualify  himself  to  treat 
the  patient  successfully.  A  very  small  proportion  of  melancholiacs 
require  asylum  or  institution  treatment.  Indeed,  as  a  matter  of  experi- 
ence and  fact,  the  majority  of  such  patients  are  injured  and  their  recov- 
ery is  seriously  jeopardized  by  commitment  to  such  institutions.  There  is 
much  to  be  said,  I  readily  admit,  from  a  theoretical  or  an  a  priori  stand- 
point in  favor  of  asylum  treatment,  especially  such  as  is  illustrated  in 
the  well-equipped  and  well-managed  sanitaria  which  have  become  so 
numerous  in  recent  years.  The  systematized  life,  regulated  diet  and 
exercise,  appropriate  baths,  trained  attendants,  etc.  represent  an  envi- 
ronment which  is  apparently  almost  ideal.  Very  many  patients  aifected 
with  melancholia  are,  however,  fully  and  appreciatively  cognizant  of 
their  surroundings,  which  fact  is  a  sufficient  explanation  of  the  harm 
done  by  incarceration  in  an  institution  with  association  with  other  insane 
inmates.  Such  patients  are  deluded  no  more  than  you  are  by  the  terms 
"institution,"  "sanitarium,"  "retreat."  They  are  not  only  conscious 
of  the  stigma,  but  in  the  very  nature  of  their  afiliction  such  stigma  is 
exaggerated  and  magnified  a  hundred-fold.  I  am  fully  satisfied,  from 
a  comparison  between  the  statistics  gathered  from  asylum  reports  and 
my  own  experience,  and  that  of  others  favoring  and  practising  the  home 
treatment  in  such  cases,  that  the  average  duration  of  attack  is  much 
shorter  than  in  asylum  cases,  suicides  and  accidents  less  frequent,  and 
relapses  or  recurrences  far  less  common.  After  the  condition  has 
become  chronic  or  passed  into  a  terminal  dementia  the  asylum  or  insti- 
tution treatment  is  of  course  demanded,  but  in  acute  cases  and  the  early 
stages  of  all  cases  the  patient  should  be  given  the  advantage  of  the  home 
plan. 

Before  undertaking  the  treatment  of  these  cases  at  home  two  condi- 
tions at  least  should  be  demanded  positively  and  imperatively  :  First, 
absolute  control  over  the  patient's  personal  and  domestic  life ;  and,  sec- 
ond, the  presence  constantly  of  an  attendant  or  nurse,  preferably  one 
with  special  training.  In  all  cases  it  is  advisable  that  the  patient  be 
isolated  from  the  rest  of  the  family,  leaving  the  personal  influence  and 
domination  of  the  physician  and  nurse  free  from  harmful  and  meddle- 
some interference.  The  factors  of  marital  or  blood  relationshi])  and 
affection  sway  and  bias  disastrously  the  judgment  and  influence  of  hus- 
band, father,  or  sister,  and  should  tlierefore  be  eliminated  as  far  as  pos- 
sible. If  treated  at  home,  the  patient's  room  should  Ik'  changed  in 
location  and  furnishings,  with  the  (loul)le  object  of  interru])ting  ])ainful 
associated  ideas  and  the  establishment  of  stimuli  to  object-consciousness 
in  surroundings.  Removal  to  a  neighboring  house  or  town,  involving 
as  it  does  a  radical  change  in  environment,  is  at  times  of  material 
advantage.     The  presence  of  an  attendant  or  nurse  day  and  night  in 
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these  cases  is  made  necessary  on  account  of  the  danger  of  suicide,  which 
is  so  characteristically  present  as  to  be  almost  essential  to  the  diagnosis. 
The  attondaut  should  be  cautioned  most  carefully  with  regard  to  this 
danger,  and  should  be  constantly  mindful,  not  only  as  to  the  patient,  but 
also  with  regard  to  himself.  In  attempting  his  own  death  tlie  patient  is 
often  utterly  indifferent  as  to  the  hazard  to  others  involved  in  the 
method  he  employs.  Sometimes  the  suicidal  propensity  develops  as  an 
impulse  originating  in  or  suggested  by  an  opportunity.  A  window 
unguarded,  a  match  left  carelessly  exposed,  a  pocket-knife,  a  table-fork, 
have  each  afforded  an  opportunity  seized  on  the  moment  in  my  own  per- 
sonal experience  in  the  cases  of  three  patients.  In  the  debilitated  cases, 
presenting  evidences  of  malnutrition  and  ansemia,  perhaps  from  preced- 
ing and  possibly  causative  physical  disease,  and  in  the  agitated  cases 
^vith  delusions  of  precordial  fear  and  rapid  pulse,  enforced  rest  and  a 
generous  diet  should  be  insisted  upon.  The  patient  should  lie  abed  until 
ten  or  twelve  o'clock,  and  should  rest  lying  down  for  one  or  two  hours 
in  the  afternoon.  Nearly  all  cases  of  melancholia,  by  the  way,  are 
anaemic. 

Gentle  massage  is  at  times  helpful.  Physical  exercise  in  these  cases 
should  be  very  moderate  in  both  character  and  amount.  A  low  diet  is 
rarely  indicated  in  melancholia,  although  in  certain  cases  dependent 
upon  or  associated  with  marked  or  obtrusive  digestive  disturbance  the 
quantity  and  quality  of  the  food  must  be  regulated.  As  a  rule,  the 
appetite  is  poor  or  lost  or  the  patient  is  indifferent  to  the  necessity  of 
eating,  or,  it  may  be,  purposely  avoids  food.  Sometimes  this  results 
from  a  delusion  that  the  food  has  been  poisoned,  or  that  by  eating  he 
robs  some  one  else  more  worthy,  or  that  he  is  exhausting  the  world's 
supply  by  eating.  In  other  instances  the  refusal  of  food  is  deliberate 
and  with  suicidal  intent,  the  patient  determining  to  starve  himself  to 
death.  In  such  cases  it  is  usually  easy  to  overcome  the  objection  to  food 
by  gentle  but  firm  persuasion.  If  food  is  placed  in  the  mouth  by  an 
attendant,  the  patient  will  masticate  and  swallow  a  full  meal,  perhaps 
all  the  while  objecting  and  protesting,  but  in  a  passive  and  purposeless 
way.  At  times  this  resistance  is  more  obstinate,  and  forced  feeding 
must  then  be  resorted  to  by  rectal  enemata  or  by  the  stomach-tube,  or, 
better  still,  by  an  ordinary  soft-rubber  catheter  introduced  through  the 
nose  and  down  the  throat,  through  which  liquid  food  in  concentrated 
form  may  be  administered  without  harmful  struggling  or  psychical 
damage  to  the  patient  through  more  or  less  violent  resistance. 

The  physical  inactivity  and  torpor  of  circulation  present,  together  with 
the  indifference  to  surroundings  manifested  by  melancholic  patients, 
make  it  necessary  that  the  nurse  should  exercise  some  special  oversight 
and  care  with  regard  to  the  warmth  and  clothing  of  the  patient. 

The  drug  treatment  resolves  itself  into  three  indications  :  The  relief 
of  insomnia,  the  correction  of  visceral  derangement  and  disturbed  secre- 
tions, and  the  relief  of  psychic  pain. 

For  the  insomnia  we  have  a  large  and  satisfactory  sujDply  of  agents. 
I  do  not  believe  it  is  wise  or  of  advantage  to  trust  to  nature  or  the  so- 
called  simple  remedies  for  the  relief  of  this  insomnia.  With  very  many 
melancholic  patients  the  difficulty  exists,  not  in  getting  to  sleep,  but  in 
remaining  asleep  for  a  sufficient  length  of  time  to  afford  rest  to  a  tired 
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and  exhausted  brain.  Some  reliable  hypnotic  should  be  used  at  once» 
Personally  I  prefer  trional  above  all  others.  It  has  been  free  from  in- 
jurious or  disagreeable  effect  or  action  in  my  experience,  and  is  more 
certainly  reliable  than  any  other.  The  dose  is  from  ten  to  twenty  grains 
in  -water  shortly  before  retiring.  The  addition  of  an  equal  quantity  of 
sodium  or  potassium  bromide  is  sometimes  of  advantage.  Trional  does 
not  seem  to  lose  its  hypnotic  action  even  after  prolonged  continuance^ 
nor  does  it  tend  to  establish  any  drug  habit.  Occasionally  the  sleep 
induced  by  a  full  dose  is  somewhat  alarmingly  prolonged,  but  this  is  a 
rare  idiosyncrasy  and  of  no  harmful  significance.  I  am  aware,  of  course, 
of  the  published  accounts  of  untoward  results  which  have  been  reported 
in  a  few  instances  as  following  the  use  of  this  drug,  but  my  personal 
observation  and  experience  after  using  the  drug  freely  for  four  years  in 
a  large  number  of  cases,  are  positively  contradictory  of  any  such  testi- 
mony. Only  a  short  time  ago  a  patient  of  mine  suffering  from  insomnia 
from  alcoholism  recklessly  took  six  powders  within  two  hours,  each  con- 
taining fifteen  grains  of  trional  and  twenty  of  potassium  bromide.  She 
slept  nine  hours,  woke  up  much  refreshed,  and  beyond^a  slight  vertigo 
and  some  feeling  of  weakness  in  the  legs  for  a  day  or  two,  she  suffered 
no  ill  effects.  Next  to  trional  I  have  found  chloralamid  in  doses  of 
twenty  to  thirty  grains  in  the  form  of  an  elixir  very  satisfactory  ;  a 
second  dose,  however,  is  often  necessary,  which  may  be  given  after  an 
interval  of  two  hours.  Sometimes  it  fails  altogether.  Sulfonal  in  ten- 
or fifteen-grain  doses,  given  just  before  retiring,  in  a  cup  of  hot  milk  or 
cocoa,  is  also  quite  reliable.  It  occasionally  affects  the  circulation,  how- 
ever, depressing  the  heart  markedly.  I  have  seen  two  cases  of  serious 
cardiac  Aveakness  with  cyanosis  follow  {'propter  hoc)  a  ten-grain  dose  in 
melancholia.  It  is  especially  contraindicated  in  those  with  primary 
weakness  of  the  circulation  and  in  the  agitated  type  of  melancholia  Avitli 
delusions  of  prsecordial  fear,  and  in  those  patients  exhibiting  the  peculiar 
rapid  pulse  rate  observed  at  times.  Other  hypnotics  which  may  be  used, 
but  which  are  inferior  to  the  three  mentioned,  are  somnal,  chloralose, 
hypnal,  paraldehyde,  amylene  and  chloral  hydrate,  or  the  alkaloids  of 
hyoscyamine. 

The  correction  of  digestive  disturbances  or  abnormalities  is  of  essential 
importance.  Constipation,  which  is  almost  invariably  present  in  some 
degree,  should  be  relieved  and  kept  relieved,  but  drastic  cathartics 
should  be  avoided.  A  reliable  pi'eparation  of  cascara  sagrada  acts  excel- 
lently well,  especially  if  supplemented  every  week  or  so  with  decimal 
doses  of  calomel  or  occasional  doses  of  aloin  in  combination.  A  mild 
aperient  water  is  sufficient  in  some  cases.  The  active  saline  waters, 
such  as  Hiuiyadi,  Rubinat,  and  others  of  this  class,  are  exhausting  and 
harmful  in  my  experience.  Althougli  digestive  disturbances  may  in 
some  instances  be  due  to  hypersecretion  of  some  one  of  the  digestive 
agents,  as  a  rule  in  melancholia  the  opposite  is  true,  and  we  are  dealing 
with  a  deficiency.  If  the  effect  is  stomachic  in  location,  it  is  often  found 
associated  with  gastric  dilatation  or  with  some  structural  disease  of  this 
organ,  and  direct  treatment  should  be  ])ased  upon  the  findings.  By  far 
the  most  common  anomaly  is  that  fonnd  in  the  intestine,  and  especially 
the  duodenum,  and  here  the  large  group  of  intestinal  antiseptics  serve 
an  invaluable  purpose.     First  in  the  list  I  place  the  subgallate  of  bis- 
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muth  in  doses  of  five  to  seven  grains  after  meals.  Almost  as  efficacious 
is  salol  in  the  same  dose.  I  often  give  them  in  coml>ination,  adding,  if 
anaemia  is  strikingly  present,  an  equal  quantity  of  ferratihe.  Betol, 
/3-naphtliol,  naphthaline,  resorcin,  and  others  of  this  group  may  be  em- 
ployed. Occasionally,  where  the  phy.^ical  indications  are  quite  evident, 
particularly  in  the  lithsemic  cases,  I  have  used  dilute  nitromuriatic  acid 
in  ten-  to  twenty-drop  doses,  Avell  diluted,  before  mealH,  with  excellent 
effect.  Thyroid  extract,  lauded  by  some  as  affecting  favorably  the  de- 
pression in  stuporous  cases,  has  not  proven  of  any  value,  so  far,  in  my 
hands,  though  I  have  not  given  it  any  extended  trial,  and  a  further 
experience  may  modify  more  favorably  my  present  opinion.  Protonu- 
clein  has  seemed  to  exert  an  influence,  in  some  cases  decided,  upon  the 
debility  and  anaemia,  but  I  have  not  observed  any  modification  of  the 
mental  state  therefrom,  except  such  as  was  purely  incidental  to  the  im- 
proved nutrition. 

Headache  in  simple  melancholia  may  be  an  annoying  symptom, 
requiring  some  measures  for  its  relief.  Electricity  in  the  form  of  galvan- 
ism, one  electrode  applied  over  the  forehead,  the  other  to  the  back  of 
the  neck,  sometimes  acts  almost  magically,  not  only  in  relieving  the 
headache,  but  also  in  promoting  a  less  despondent  mental  state.  The 
electrodes  should  be  carefully  applied,  preferably  through  a  rheostat, 
and  the  current  strength  should  not  exceed  three  or  four  milliamperes, 
and  ordinarily  it  is  better  not  to  exceed  one  and  a  half  or  two.  If  de- 
lusions are  present,  electricity  should  not  be  used  at  all,  and  its  use  is 
contraindicated  in  stuporous  and  agitated  cases  on  this  account.  The 
same  advice  applies  with  regard  to  the  employment  of  the  hypodermic 
syringe  or  any  other  unusual   procedure  for  the  same  reason. 

For  the  relief  of  the  psychic  pains  nothing  equals  opium,  used  in  the 
form  of  the  aqueous  extract  in  doses  varying  from  one  tenth  to  one  fourth 
or  one  half  grain  from  one  to  four  times  daily.  It  is  almost  a  specific 
in  its  action  in  relieving  the  mental  suffering  and  depression.  The  dose 
must  be  determined  experimentally  by  the  effect  in  each  case.  Begin- 
ning with  an  eighth  of  a  grain  twice  or  three  times  daily,  the  dose  may 
be  increased  or  diminished  according  to  the  effect  upon  the  depression  or 
stupor.  Great  care  should  be  taken  not  to  discontinue  its  use  prematurely, 
and  it  is  safer  to  prolong  it  in  small  doses,  even  after  all  symptoms 
have  disappeared,  for  some  days  or  even  longer.  In  one  case  under  my 
care  the  patient  kept  up  the  drug  in  exactly  the  same  dose,  gr.  one 
eighth  twice  daily,  for  nearly  seven  months  after  he  had  been  discharged 
as  cured,  with  no  bad  effect  and  not  the  slightest  indication  of  any  drug 
habit.  As  a  matter  of  fact,  I  have  yet  to  see  the  first  case  of  opium 
habit  as  a  result  of  the  use  of  this  drug  in  melancholia.  The  physician, 
however,  should  dispense  the  drug  himself  in  these  cases,  as  an  added 
precaution  and  for  the  advantage  in  moral  effect.  Codeine  in  somewhat 
larger  doses  is  sometimes  a  satisfactory  substitute.  I  often  add  this 
drug  in  doses  of  half  a  grain  to  the  nightly  dose  of  chloralamid  with 
very  happy  effect.  I  have  never  used  tr.  opii  or  morphine,  finding  the 
others  mentioned  satisfactory  and  free  from  constipating  tendencies  or 
danger  of  a  drug  habit.  I  have  tried  cannabis  indica,  but  without 
much  positive  evidence  of  effect,  good  or  evil.  I  have  used  the  bromides 
of  sodium  and  potassium  occasionally  with  distinct  benefit,  especially  in 
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agitated  melancholia  with  motor  restlessness  and  excitement.  If  con- 
tinued for  any  length  of  time,  however,  the  bromides  interfere  with 
digestion  and  nutrition,  and  undoubtedly  may  aggravate  and  deepen  the 
stupor  present.  More  injurious  still,  and  even  dangerous,  are  the  alka- 
loids of  hyoscyamus  which  are  sometimes  used  to  control  and  quiet  the 
patient  in  paroxysms  of  melancholic  frenzy.  If  given  at  all,  the  physi- 
cian should  remain  with  the  patient  until  satisfied  that  no  danger  exists. 
Strychnine,  on  the  other  hand,  is  a  drug  of  very  positive  value  in  the 
treatment  of  melancholia,  particularly  in  the  convalescent  period  of 
stuporous  cases.  Although  apparently  antagonistic  in  physiological 
action,  strychnine  and  opium  may  be  given  conjointly,  with  perceptibly 
good  eflFect  from  both.  Either  the  nitrate  or  sulphate  may  be  employed, 
in  doses  varying  from  gr.  one  sixtieth  to  gr.  one  thirtieth  or  one  twentieth, 
twice  or  three  times  daily. 

Hydrotherapy  is  much  lauded  by  its  advocates  as  a  measure  of  relief, 
the  truth  of  which  I  am  unable  to  confirm  or  deny,  never  having  given 
it  any  extended  trial.  The  skin  should  be  kept  active  of  course,  and 
cleanliness  preserved  by  ordinary  bathing  at  sufficiently  fuequent  intervals. 
It  is  scarcely  necessary  to  call  attention  to  the  desirability  of  investigating 
the  status  of  all  the  viscera,  the  kidneys,  heart,  and  lungs  especially  ;  and 
in  this  connection  the  hallucinations  and  delusions  referable  to  the  viscera, 
w^hich  are  often  present,  deserve  attention.  Such  hallucinations  and 
delusions  often  have  an  important  therapeutic  significance,  analogous 
in  some  respects,  as  I  have  stated  elseAvhere,  to  the  localizing  significance 
of  the  aurse  in  epilepsy.  The  delusion  of  prsecordial  fear  may  be,  though 
such  is  not  the  case  with  any  frequency,  associated  with  some  cardiac  dis- 
ease. I  have  found  in  cases  exhibiting  this  delusion  with  no  demonstrable 
lesion,  but  with  a  rapid  heart  and  pulse,  with  or  wdthout  agitation,  that 
much  symptomatic  and  perhaps  more  important  relief  may  be  obtained 
from  the  use  of  digitalis  in  small  doses,  or  of  sparteine,  which,  combined 
wath  rest  in  bed,  sometimes  lowers  the  pulse  quickly  to  the  normal.  The 
toxins  of  Bright's  disease  may  cause  melancholia  which  is  perhaps  purely 
symptomatic,  but  none  the  less  actually  existent  and  demanding  treat- 
ment, Vtliich  should,  of  course,  have  reference  to  the  cause. 


MANIA. 

By  WILLIS  E.  FORD,  M.  D. 


Definition. — Mania  is  one  of  the  great  subdivisions  of  insanity, 
and  the  term  is  used  to  designate  those  cases  which  are  chiefly  character- 
ized by  excitement  or  exaltation,  both  of  body  and  mind.  Every  case  of 
mania  must,  therefore,  conform  to  the  general  definition  of  insanity, 
which  is  a  disease  of  the  brain  causing  a  departure  from  the  natural  or 
ordinary  manner  of  thinking,  feeling,  and  acting. 

When  a  layman  uses  the  terms  "  lunatic,*'  ^'  insane,"  "  crazy,"  or 
"  out  of  his  mind,"  he  usually  means  a  mania,  for  this  is  the  form  of 
insanity  which  is  perhaps  most  frequently  met  with  by  the  non-profes- 
sional observer.  While  typical  cases  may  be  easily  recognized  by  a 
person  not  expert  in  mental  disorders,  there  are  certain  forms  of  mania 
that  are  hard  to  define  or  even  to  demonstrate  to  courts  of  justice. 
From  a  medico-legal  standpoint  this  is,  therefore,  one  of  the  most  inter- 
esting of  all  the  forms  of  insanity.  To  the  practising  physician  it  is 
the  most  important  of  all  the  divisions  of  mental  alienation,  because  it 
is  the  initial  disorder  which  often  terminates  in  other  forms  of  insanity, 
and  because  it  is  more  amenable  to  treatment,  or  at  least  requires  an 
earlier  discrimination  and  a  more  ample  treatment  of  the  individual  in 
order  to  have  the  disease  run  its  most  favorable  course. 

This  state  of  abnormal,  continuous,  mental  excitement  or  exaltation, 
which  is  the  essence  of  mania,  is  not  generally  a  painful  one,  being  in 
this  respect  entirely  different  from  melancholia.  In  the  main,  patients 
do  not  seem  to  be  distressed  by  the  disorder,  though  it  is  by  no  means 
true  that  all  the  hallucinations  and  delusions  that  accompany  mania  are 
pleasurable.  Patients  having  the  milder  form  of  the  disorder  express 
themselves  as  feeling  well,  better  than  usual,  and  they  even  boast  of  the 
agreeable  sense  of  strength,  ability,  and  power  which  they  have. 

The  morbid  exaltation  usually  affects  the  emotions,  the  intellect,  and 
also  the  muscles  of  the  body.  In  all  cases  there  is  a  restlessness  of 
body,  a  lack  of  self-poise,  an  inability  to  sleep,  and  the  absence  of  power 
to  rest  accompanying  the  mental  perturbation.  In  fact,  the  entire 
organism  is  thrown  out  of  balance  ;  there  is  a  want  of  co-ordination ; 
the  functions  of  the  mind,  the  muscles,  the  glandular  system,  the  diges- 
tive apparatus,  and  the  emunctories  of  the  body  are  disturbed.  In  the 
height  of  the  attack  the  patient  moves  about  constantly  and  aimlessly, 
and  his  ideas  crowd  forward  for  expression  in  a  deluge  of  meaningless 
words. 

The  violence  of  the  attack,  its  duration,  and  the  direction  of  the  intel- 
lectual perversion  are  elements  which  determine  the  form  of  mania  under 
consideration.     The  simplest  division  of  mania  is  that  of  acute,   sub- 
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acute,  and  chronic,  and  under  these  terms  may  be  classified  all  forms  of 
the  disease.  A  distinction,  however,  is  made,  and  justly  too,  between 
the  types  of  the  acute  mania,  so  as  really  to  create  a  fourth  division 
called  "  simple  mania,"  which,  while  it  is  usually  acute,  is  yet  devoid 
of  the  general  characteristics  of  acute  mania  as  described  in  ihe  books. 

In  the  State  of  New  York,  of  the  whole  number  of  cases  of  insane 
patients  in  asylums,  273  per  1000  are  classified  as  mania.  Of  this  num- 
ber, 104  of  acute  mania,  69  of  subacute  mania,  and  86  of  chronic  mania, 
and  the  rest  of  recurrent  mania  make  up  the  list.  Many  of  these  cases, 
indeed,  which  are  now  called  chronic  mania,  have  formerly  been  classified 
as  acute  mania,  and  the  same  cases  may  in  the  future  pass  into  a  hopeless 
state  of  terminal  dementia,  so  that  it  is  impossible  to  give  the  relative 
proportion  in  numbers  of  the  various  divisions  of  this  disorder.  Simple 
mania  is,  perhaps,  rarer  than  the  other  forms  of  mania,  and  is  the  one 
which  is  most  frequently  misunderstood  by  the  friends  of  the  patient 
and  by  courts  of  justice.  This  is  for  the  reason  that  there  is  often  an 
absence  of  well-marked  delusion,  which,  after  all,  is  the  only  single  test 
to  be  applied  to  any  form  of  insanity.  * 

In  England  the  number  of  cases  of  mania  in  all  cases  of  insanity 
admitted  into  public  asylums  is  about  35  per  cent.  In  this  country, 
and  more  especially  in  this  State,  the  proportion  of  cases  of  mania  to 
the  whole  number  of  cases  admitted  to  asylums  is  about  31  per  cent. 
It  must  be  remembered  that  such  statistics  are  not  of  the  greatest  value, 
for  the  reason  that  there  is  no  uniform  classification  of  insanities  sub- 
scribed to  by  all  alienists. 

The  older  writers  divided  insanities  into  mania,  melancholia,  and 
dementia.  With  few  exceptions  the  writers  of  twenty  years  ago  ex- 
hibited quite  the  reverse  of  this  simplicity  in  making  an  infinite  variety 
of  insanities,  based  chiefly  upon  the  clinical  features  of  the  disease. 
Thus  monomania,  homicidal  mania,  pyromania,  kleptomania,  etc.  were 
the  terms  used  to  characterize  the  leading  delusions  of  the  maniac.  Some 
changes  also  have  been  brought  about  in  our  theories  of  the  classification 
of  manias  by  the  elucidation  and  definition  of  certain  forms  of  insanity 
as  separate  disorders  which  were  formerly  classed  among  manias,  such 
as  general  paresis,  paranoia,  and  alternating  mania. 

Some  writers  have  also,  and  witli  a  good  deal  of  justice,  it  seems  to 
me,  taken  epileptic  mania  or  epileptic  insanity  out  of  the  general  class 
of  manias  and  have  described  it  as  a  disorder  by  itself. 

Etiology. — The  progress  made  in  all  departments  of  medicine  dur- 
ing the  past  few  years,  and  especially  in  our  knowledge  of  the  causation 
of  diseases  in  general,  makes  more  prominent  than  ever  tlie  fact  that  the 
causes  of  mania  are  obscure  and  iudefinite.  This  is  the  more  to  be  re- 
gretted because  dependent  upon  tliis  fact  is  tlie  practical  problem  of  the 
prevention  of  mania.  There  are  many  factors  which  enter  into  the 
causation  of  all  forms  of  mania,  aud  these  factors  must  be  studied  sepa- 
rately and  estimated  at  their  full  value  in  order  that  the  jjrognosis 
given  may  be  at  all  correct  and  that  the  treatment  may  be  efi'ectual. 

No  one,  however,  will  doubt  that  heredity  plays  a  most  important 
part  as  the  remote  or  ])rc(lis])osing  cause  in  the  production  of  niauia,  as 
of  all  other  ff)rms  of  iusauity.  This  is  true  whether  avc  admit  the  ])ossi- 
bility  of  the  direct  transmission  of  the  disease,  or  whether  we  say  that 
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the  physical  structure  of  certain  individuals,  while  perfect  of  its  kind, 
is  endowed  with  less  resisting  power  to  disease,  and  that  especially  the 
nervous  system  of  some  persons  more  than  others  is  susceptible  to  the 
/influences  which  produce  great  exhaustion  and  disturl^ance  of  mind. 
In  either  case  it  amounts  to  the  same  thing,  and  statistics  may  be  quoted 
to  show  that  about  30  per  cent,  of  all  cases  of  mania  have  a  distinct 
history  of  heredity. 

It  is  difficult  to  state  exactly  what  is  meant  by  the  neurotic  tendency 
or  neurotic  inheritance,  and  yet  it  is  plain  that  certain  families  have  a 
greater  tendency  to  the  development  of  nervous  and  mental  disorders 
than  have  their  neighbors  living  under  apparently  similar  conditions. 
So,  also,  we  know  that  a  man  with  sound  lungs  is  much  more  likely  to 
die  of  phthisis  if  his  ancestors  in  any  considerable  number  have  died  of 
this  disorder.  It  is  true,  too,  that  in  certain  families  the  lungs  are 
strong  or  the  circulatory  apparatus  is  unusually  perfect,  thus  securing  a 
greater  average  length  of  life  than  in  other  families.  In  the  same  way, 
the  muscular  system  of  certain  families  is  more  perfect,  and  the  physical 
endurance  is  greater,  than  the  average  of  their  fellows.  And  so  the 
nervous  system  of  some  families  seems  to  maintain  its  integrity  in  the 
face  of  all  sorts  of  shocks,  accidents,  and  strains,  while  in  other  persons 
lesser  causes  produce  the  most  disastrous  consequences. 

This  tendency  to  a  weakness  or  instability  of  nervous  organization  is 
seen  very  early  in  life.  Irritable,  peevish  children,  who  are  prone  to 
become  delirious  whenever  slight  febrile  disturbances  of  childhood  come 
on,  or  who  have  convulsions  or  outbursts  of  uncontrollable  temper  when- 
ever they  are  in  ill  health,  and  who  are  unmanageable  beyond  the  aver- 
age child  during  the  little  illnesses  common  to  their  age,  are  more  likely 
to  develop  mental  disorders  later  in  life  than  those  who  do  not  show 
these  early  symptoms.  These  indications  are  often  of  the  most  serious 
moment.  If  the  family  physician,  keeping  in  mind  these  facts,  should 
advise  in  the  education,  and  even  in  the  choosing  of  the  occupation  and 
the  kind  of  life  generally  to  be  led  by  such  persons,  the  mental  failures 
in  life  would  undoubtedly  be  fewer  than  they  now  are. 

The  civil  condition  seems  to  exert  a  marked  influence  upon  the  causa- 
tion of  insanity  ;  thus,  it  is  found  that  a  very  much  larger  percentage  of 
unmarried  people  become  insane  than  of  married  people.  Whether  this 
is  due  to  the  conditions  of  the  emotions,  or  to  hardships,  or  to  the  re- 
pression of  instincts  which  are  natural,  or  to  the  greater  temptations 
which  beset  celibates,  is  merely  a  matter  of  speculation.  It  is  un- 
doubtedly true  that  where  the  marriage  relation  is  wholesome  and 
mentally  agreeable  the  discipline  which  it  imposes  upon  those  emotions 
which  are  most  deleterious  helps  to  make  a  symmetrical  character. 

Egotism,  selfishness,  cruelty,  want  of  control  of  temper  or  of  the 
appetites  are  more  commonly  seen  in  men  who  live  alone.  Sorrow  and 
disappointment  are  better  endured  when  shared  by  a  faithful  companion. 
I  am  inclined  to  think  that  it  is  more  in  the  discipline  of  the  emotions 
than  in  any  physical  effect  that  we  must  look  for  the  cause  of  this  dis- 
parity in  number  between  the  married  and  the  unmarried. 

In  the  same  category  of  causes  we  find  it  laid  down  that  civilization 
has  a  marked  influence  in  producing  insanity.  This  must,  of  course, 
be  taken  with  a  great  deal  of  allowance,  and,  as  in  former  cases,  statistics 
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are  hardly  reliable.  Here  come  in  the  two  factors  moral  and  physical, 
though  the  moral  factors,  it  seems,  have  some  offsets  in  this  case. 

If  in  civilized  life  the  temptation  to  certain  vicious  habits  is  greater, 
and  the  excitement  of  political,  financial,  and  religious  discussion  is 
fraught  with  danger,  it  must  be  admitted  that,  as  a  rule,  the  emotions 
and  passions  are  far  better  controlled  by  civilized  than  uncivilized  men. 
This  is  certainly  true  as  respects  anger,  unreasoning  grief,  abject  fear, 
and  unmitigated  hatred,  but  probably  one  factor — namely,  anxiety — 
is  more  efficient  than  all  other  moral  or  mental  causes  put  together  in  pro- 
ducing insanity.  Then,  too,  there  may  be  some  fault  in  statistics,  for 
the  apparent  increase  of  insanity  in  civilized  life  is  certainly  due,  in  part, 
to  the  fact  that  it  is  more  commonly  recognized  and  that  the  individual 
cases  are  more  generally  known.  So  of  the  predisposing  causes,  aside 
from  heredity,  very  little  can  be  definitely  said.  While  it  has  often  been 
claimed  that  the  changes  of  the  seasons  have  their  influence,  yet  this 
and  other  causes  can  probably  be  more  rationally  accounted  for  by  the 
consideration  of  the  environment  and  occupation  as  well  as  the  dietary. 

Among  exciting  causes  the  emotions  are  chief  factors  in  producing 
insanity.  One  must  admit,  however,  that  other  forms  of  nervous  disease, 
such  as  neurasthenia  and  chorea,  are  much  more  frequently  seen  as  a 
result  of  disturbed  emotions  than  are  the  pure  insanities. 

If,  however,  the  intellect  is  bright  and  the  will  rather  weak,  so  that 
sensory  impressions  are  profound  and  the  feelings  easily  disturbed,  then 
it  is  easy  to  see  how  the  emotions  may  ultimately  dominate  the  will  and 
intellectual  perversion  may  result.  Mania,  however,  is  not  so  common 
an  outcome  of  this  condition  of  dominant  emotions,  especially  in  civil- 
ized conditions,  as  is  the  opposite  depressing  condition  of  insanity  called 
melancholia. 

As  to  love  and  fear,  I  have  never  seen  any  cases  of  mania  that  I 
could  ascribe  to  these  factors  alone.  Continued  anxiety,  however,  of  an 
intense  sort — seen  more  commonly  in  this  country  than  in  any  other 
civilized  nation — may,  and  certainly  does,  have  a  most  harmful  influence. 
It  is  easy  to  see  how  this  may  occur.  The  emotions  have  so  much  influ- 
ence over  the  digestive  apparatus,  the  circulatory  system,  and  the  excre- 
tions of  the  body  that  general  ill  health  may  first  come  on  and  the  bodily 
powers  become  weakened,  and,  finally,  the  power  of  resisting  a  pervad- 
ing anxiety  may  be  lost,  and  insanity  result  from  physical  -disease,  but 
remotely  from  the  moral  cause. 

It  seems  to  be  continuous  mental  anxiety,  and  not  intermittent  periods 
of  mental  strain  and  worry,  that  does  the  most  harm.  Some  years  ago 
I  collected  the  statistics  regarding  the  lives  of  stockbrokers  in  a  certain 
city,  and  was  surprised  to  find  that  nearly  every  person  who  lived  a 
sober  life  and  continuously  studied  the  ups  and  downs  of  the  money 
market  failed  either  mentally  or  physically  in  a  short  time — less  than  a 
dozen  years — ultimately  disappearing  from  active  life.  On  the  other  hand, 
the  men  who  were  operators  of  great  skill  and  coolness,  and  who  lived 
regularly  most  of  the  time,  but  occasionally  gave  way  to  the  drink  habit, 
and  disa])peared  several  days  at  a  time  on  account  of  helpless  drunken- 
ness, lived  longer  and  had  fewer  mental  disasters.  This,  of  course,  can 
not  be  construed  into  an  argument  in  favor  of  drinking,  even  occasion- 
ally, but  was  to  my  mind  a  very  strong  indication  of  the  benefit  coming 
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Definition. — By  "  hysteria  "  is  understood  a  functional  disease  of 
the  nervous  system  dependent  upon  a  disorder  of  the  higher  cerebral 
centres.  The  functions  of  the  lower  centres — namely,  those  of  the 
spinal  cord — are  also  involved,  as  well  as  those  of  the  sympathetic  ner- 
vous system.  The  term  hysteria,  which  is  derived  from  the  Greek 
ustera,  the  womb,  indicates  the  original  idea  that  the  affection  depended 
upon  uterine  disease.  The  ancients  seemed  to  have  held  most  extra- 
ordinary views  as  to  the  properties  of  this  organ.  Hippocrates  and 
other  later  writers  believed  in  the  idea  of  the  "  wandering  womb,"  and 
the  globus  hystericus  Avas  supposed  to  be  caused  by  the  ascent  of  the 
womb  against  the  liver  and  diaphragm.  The  practice  of  administering 
medicines  having  strong  and  disagreeable  odors  to  patients  suffering 
from  hysterical  seizures  probably  originated  in  the  absurd  belief  of  the 
migration  of  the  womb  to  other  parts  of  the  body.  Aretseus  held  that 
it  was  possible  to  drive  the  womb  down  by  presenting  fetid  odors  to  the 
nose,  and  that  it  was  driven  upward  by  the  same  odors  applied  to  the 
vulva.  Many  of  the  views  as  to  the  influence  of  the  sexual  organs  in 
the  causation  of  hysteria  appeared  from  time  to  time  until  the  nine- 
teenth century.  Galen  believed  that  hysteria  was  caused  by  suppression 
of  the  menses  or  the  retention  of  semen.  Other  writers  recommended 
marriage  as  a  remedy  for  hysteria.  Even  so  late  as  1816  a  French 
writer,  Villeimay,  asserted  in  a  treatise  on  this  subject  his  belief  in  the 
existence  of  a  sperm  in  the  female,  and  also  in  the  peregrinations  of 
the  uterus,  and  makes  prominent  his  opinion  that  hysteria  is  a  disease 
of  lubricity.  Space  does  not  permit  of  going  into  the  teachings  of 
ancient  writers  in  regard  to  hysteria.  The  different  vicAVS  presented 
are  more  a  matter  of  interest  from  their  eccentricity  than  by  reason  of 
any  scientific  value.  Those  who  are  interested  in  the  subject  will  find 
a  full  reference  to  all  of  the  older  views  of  the  subject  in  the  work  of 
Gilles  de  la  Tourette.' 

The  theories  as  to  the  part  played  by  the  uterus  in  hysteria  received 
full  credence  until  the  Middle  Ages ;  indeed,  this  influence  is  seen  even 
to  the  present  day.  The  popular  belief  still  exists  that  in  every  case  x>f 
hysteria  in  women  there  must  be  some  uterine  or  ovarian  disorder,  and 
even  among  medical  men  we  see  evidences  of  this  fact  in  that  their 
treatment  of  hysteria  is  influenced  by  their  belief  in  the  effect  of  ute- 
rine disease  upon  the  affection.     The  theory  of  the  origin  of  hysteria  in 

^  Traite  de  V Hysteric,  vol.  i.,  Paris,  1891. 
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the  sexual  organs  was  overturned  about  the  end  of  the  eighteenth  cen- 
tury by  several  writers,  among  M^hom  were  Sydenham,  Willis,  and 
Whyte!!  Rush  recognized  hysteria  as  a  disease  of  the  nervous  system, 
and  also  its  relation  to  mental  disease.  Finally,  Briquet,  and  soon  after 
him  Charcot,  established  on  a  firm  scientific  basis  the  true  explanation 
of  hysteria  as  a  neurosis.  There  has  been  a  period  in  the  history  of 
hysteria  when  the  materialistic  view  of  its  nature  was  abandoned ;  when 
the  pendulum  swung  too  far  in  the  other  direction,  and  an  hysterical 
person  came  to  be  regarded  as  a  simulator  and  impostor,  or  as  one  suf- 
fering from  an  imaginary  complaint.  The  result  of  this  teaching  has 
been  that  even  now  there  are  many  physicians  who  regard  hysteria  as 
the  vaporings  of  silly  girls  or  weak-minded  youths,  and  the  victim  of 
the  disease  is  regarded  with  contempt  rather  than  compassion.  It  is  of 
importance,  therefore,  to  bear  in  mind,  and  also  to  urge  the  fact,  that 
hysteria  is  a  disease  as  distinct  and  well  defined  as  epilepsy  or  any  other 
malady,  and  that  it  depends  upon  definite  and  constant  changes  in  the 
nerve  centres  which  as  yet  we  cannot  describe,  but  which  undoubtedly 
exist.  We  must  not  fall  into  the  common  error  of  considering  hysteria 
a  "  protean "  affection,  a  term  so  often  used  by  writers,  simulating, 
through  the  conceit  or  knavery  of  the  patient,  various  diseases.  The 
fact  that  ansesthesia  is  often  discovered  in  an  hysterical  patient,  who  has 
been  unaware  of  its  existence  prior  to  the  examination  of  a  physician, 
proves  that  hysteria  is  not  a  condition  the  result  of  mendacity  or  folly. 
The  psychic  element  in  hysteria  is  distinct  and  constant,  and  has  great 
bearing  upon  many  of  the  symptoms. 

Etiology. — The  causes  of  hysteria  are  numerous,  but  there  is  prob- 
ably none  so  potent  or  universal  as  the  influence  of  heredity.  Race, 
climate,  and  civilization  have  more  or  less  effect.  In  France  hysteria 
is  more  common  than  in  England,  and  there  the  disease  is  quite  differ- 
ent in  many  of  its  characteristics.  Hebrews  are  more  liable  to  the 
graver  forms  of  the  disease  than  other  people.  Civilization  seems  to 
tend  to  its  development,  and  yet  persons  living  in  rural  districts  are  also 
subject  to  it,  and  in  barbarous  nations  conditions  exist  which  resemble 
hysteria.  For  example,  the  excitement  which  occurs  in  the  religious 
dances  of  Indians  and  other  uncivilized  people  is  allied  to  some  of  the 
epidemic  outbreaks  of  hysteria  which  are  seen  in  educated  connnunities. 
It  occurs  quite  often  in  the  negroes  of  this  country.  The  disease  is 
more  commonly  met  with  among  the  poor  and  the  wealthy  than  in  the 
middle  classes. 

Heredity. — Heredity  is  not  always  direct — that  is,  an  hysterical  pa- 
tient does  not  always  have  a  history  of  hysteria  in  the  parents,  but  some 
other  neurosis  has  generally  existed  in  an  immediate  ancestor.  Fre- 
quently several  cases  of  hysteria  will  be  found  in  one  family,  and  one 
generally  finds  on  inquiry  that  the  brothers  or  sisters  of  the  patient 
have  been  the  subjects  of  epilepsy,  insanity,  or  some  other  form  of  ner- 
vous disease.  Faulty  bringing  up  of  a  child  has  much  to  do  in  creating 
a  predisposition  to  hysteria  and  allied  affections.  Hysteria  is  most  fre- 
quently transmitted  from  the  mother.  Some  authors,  however,  think  that 
the  bad  influence  of  an  hysterical  mother  in  the  bringing  up  of  her 
children  explains  the  apparent  transmission  of  the  disease.  It  is  often 
the  case  that  the  mother  of  an  hysterical  girl  is  lacking  in  judgment 
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and  discretion.  Gowers  truly  says  :  ^  "  The  near  relatives  of  the  hys- 
terical are  often  conspicuously  deficient  in  judgment,  and  the  little  com- 
mon sense  they  may  possess  is  often  rendered  useless  by  their  affection 
for  the  sufferers."  Heredity  plays  an  esixicially  important  part  in  the 
hysteria  of  children.  Briquet  in  an  examination  of  a  large  number  of 
cases  found  that  hysterical  women  had  a  history  of  hysteria  in  the 
parents  twelve  times  as  often  as  non-hysterical  women. 

Age. — Hysteria  is  a  disease  of  early  adult  life,  the  greatest  number 
of  cases  occurring  between  the  ages  of  fifteen  and  twenty-five  years. 
In  women  the  disease  begins  at  an  earlier  age  than  in  men.  Children 
may  be  the  subjects  of  hysteria,  but,  as  a  rule,  it  occurs  after  the  age  of 
seven  years,  the  greatest  number  being  between  the  age  of  eleven  and  four- 
teen. Clopatt,  quoted  by  Lloyd,"  gives  the  statistics  of  272  cases  under  the 
age  of  sixteen  years  ;  only  9  of  these  were  under  six  years.  It  has  only 
been  in  recent  years  that  hysteria  has  been  recognized  in  children,  and 
cases  have  been  reported  in  children  as  young  as  three  years.  The 
writer  has  seen  a  child  of  three  years,  born  of  elderly  parents,  who  was 
unable  to  walk  and  made  no  attempt  to  stand.  If  an  attempt  were 
made  to  place  him  upon  his  feet,  he  seemed  much  alarmed  and  cried 
loudly.  A  little  firmness  and  training  made  the  child  walk  within  a  few 
days.  This  was  undoubtedly  a  case  of  infantile  hysteria.  Briquet 
considers  that  one  fifth  of  the  cases  of  women  occur  before  puberty,  and 
that  the  disease  is  most  common  in  women  at  the  age  of  twenty  years. 
Hysteria  may  occur  in  persons  advanced  in  years,  but  the  initial  symp- 
toms very  rarely  begin  after  the  age  of  fifty.  I  have  recently  seen  a 
woman  of  ninety-one  who  had  developed  hysterical  phenomena  after 
the  age  of  ninety. 

Sex. — Hysteria  is  far  more  common  in  women  than  in  men.  The 
proportion  varies  according  to  the  country  in  which  the  statistics  have 
been  made.  In  Germany  it  is  said  that  the  proportion  of  hysteria  in  men 
to  women  is  1  to  10.  In  France,  Marie  found  that  the  graver  form  of 
hysteria  was  relatively  more  frequent  in  men  than  in  women.  This 
observation,  however,  applies  to  the  lower  classes,  among  whom  hysteria 
in  the  male  is  more  prevalent  than  in  the  higher  classes.  In  relative 
proportion  the  cases  in  males  and  females  vary  also  according  to  the  age. 
In  the  table  compiled  by  Clopatt,^  embracing  272  cases,  the  number  of 
cases  in  girls  and  boys  is  most  equal  between  the  ages  of  ten  and 
thirteen  years. 

Trauma. — Injuries  are  frequently  the  cause  of  hysteria.  Some 
writers,  especially  the  French,  believe  that  trauma  is  one  of  the  com- 
monest causes  of  hysteria.  Various  local  palsies  and  anaesthesias  are 
the  result  of  some  injury.  The  importance  of  traumatic  hysteria  is 
especially  great  in  connection  with  litigation  cases.  Many  cases  of 
hysteria  have  been  the  result  of  railroad  and  other  accidents,  and  even 
slight  injuries  in  persons  predisposed  to  hysteria  have  been  sufficient  to 
develop  the  disease.  Acute  diseases  are  occasionally  the  forerunner  of 
an  attack  of  hysteria,  and  it  is  sometimes  difficult  to  make  a  diagnosis 
between  hysterical  paralysis  and  multiple  neuritis  after  an  infectious 
disease,  such  as  typhoid  fever,  scarlet  fever,  and  diphtheria. 

^  DkeascH  of  the  Nervous  System,  vol.  ii.  p.  986. 

*  Nervous  Diseases  by  American  Authors,  p.  96.  ^  Gilles  de  la  Tourette  :  Op.  cit. 
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3Iental  and  moral  influences  are  often  potent  in  the  production  of  hys- 
teria. Children  who  are  over-indulged  are  liable  to  become  self-indulgent 
later  in  life,  and  readily  develop  hysterical  affections.  Imperfect  educa- 
tion and  lack  of  moral  training  at  home  predispose  very  distinctly  to  the 
disease.  Fright,  grief,  and  other  moral  shocks  are  frequent  causes 
of  hysteria.  Disappointment  in  love  is  not  an  uncommon  cause,  and 
religious  excitement  or  emotion  has  been,  for  all  ages,  recognized  as  a 
common  origin  of  hysteria.  The  epidemics  of  hysteria  which  occurred 
in  the  Middle  Ages  originated  in  religious  excitement  and  assumed  great 
proportions.  Even  at  the  present  day  epidemics  of  hysteria  occur  in 
schools  and  in  institutions  without  the  influence  of  religious  excite- 
ment. 

Toxccmia. — The  influence  of  poisons  in  the  causation  of  hysteria  has 
only  recently  been  studied.  The  prolonged  and  excessive  use  of  alcohol 
is  undoubtedly  a  cause  of  hysteria,  and  so  are  certain  other  poisons. 
Briquet  in  1859  reported  several  cases  of  hysteria  in  males  whose  work 
was  in  lead,  and  since  that  time  other  cases  of  a  similar  character  have 
been  reported.  The  opium  habit  is  often  a  cause  of  hysteria ;  indeed, 
it  is  seldom  that  one  meets  with  a  case  of  opium  habit  in  wdiich  symp- 
toms of  hysteria  are  not  present.  Other  poisons,  such  as  mercury, 
lead,  tobacco,  and  absinthe,  have  the  property  of  inducing  hysteria. 

Diseases  of  the  generative  organs  have  been  for  years  considered  as 
exerting  marked  influence  in  creating  hysteria,  but  it  is  probable  that  the 
influence  of  ovarian  and  uterine  disease  is  no  greater  than  that  of  other 
organs.  Tenderness  in  the  ovarian  region  is  undoubtedly  a  frequent 
symptom,  but  it  is  not  confined  to  the  subjects  of  hysteria,  and  it  is  also 
true  that  in  an  hysterical  man  tenderness  may  be  elicited  in  the  same 
region.  Severe  cases  of  hysteria  have  been  said  to  be  cured  by  the 
removal  of  both  ovaries,  but  many  cases  of  hysteria  have  been  unrelieved 
by  this  operation ;  in  fact,  it  is  much  more  common  to  meet  with  cases 
which  have  been  unrelieved  or  aggravated  by  operation  than  those 
which  have  been  benefited.  There  are  certain  diseases  with  which  symp- 
toms of  hysteria  are  frequently  associated ;  among  these  are  notably  dis- 
eases of  the  uterus  and  appendages,  movable  kidneys,  and  mucous  enter- 
itis. The  truth  is,  as  Mills  says,^  "  Frequent  or  severe  local  irritation  in 
any  part  of  the  body  in  an  individual  of  the  hysterical  diathesis  may  act 
as  the  exciting  cause  of  an  hysterical  paroxysm  or  of  special  hysterical 
manifestations." 

Sexual  excesses  and  self-abuse  are  probably  occasional  causes  of 
hysteria,  but  it  is  not  so  common  as  one  would  be  led  to  suppose  from 
the  older  writers. 

Defective  general  health  often,  but  not  invariably,  precedes  hysteria. 
Hysterical  patients  arc  frequently  anjemic  and  jioorly  nourished,  and 
have  various  functional  disorders,  but  as  often  tlie  subjects  of  hysteria 
are  plump  and  ruddy.  Neurasthenia  and  liysteria  are  diseases  which 
are  often  confounded.  It  is  because  the  two  conditions  are  so  often  asso- 
ciated, and  we  must  be  careful  not  to  mistake  one  disease  for  the  otlier, 
as  they  are  such  distinctly  different  disorders.  Hysterical  sym])toms 
are  often  manifested  in  organic  diseases  of  tlie  nervous  system.  This  is 
particularly  the  case  in  tumors  of  th(!  bniin.     It  often  occurs  that  the 

*  System  of  Medicine,  Pepper,  vol.  v.  p.  221. 
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symptoms  of  bnxin  tumor  are  masked  by  evidences  of  hysteria  which 
exist,  and  mistakes  in  diagnosis  are  frequently  made  through  this  source. 
In  organic  cord  disease  hysterical  symptoms  may  also  be  present.  In 
epilepsy  it  is  by  no  means  infrequent  to  find  that  the  patient  is  also  hys- 
terical, and  two  distinct  forms  of  attacks  may  occur,  true  epileptic  con- 
vulsions and  hysterical  seizures  alternating  in  the  same  patient. 

Pathological,  Anatomy. — No  gross  changes  are  found  in  the  ner- 
vous system  in  hysteria.  In  some  cases  certain  alterations  have  been 
found  in  the  brain  and  spinal  cord  after  death,  but  these  are  no  doubt 
accidental  complications.  That  hysteria  is  a  purely  functional  disease  is 
admitted  by  all  authorities.  The  various  symptoms  which  occur  depend 
upon  a  disordered  state  of  the  cerebral  centres.  The  lower  centres  con- 
trol a  certain  set  of  symptoms,  while  other  phenomena  depend  upon 
derangement  of  the  higher  centres.  There  is  no  doubt  that  hemianes- 
thesia is  due  to  a  functional  disorder  of  the  sensory  centres  on  one  side 
of  the  brain.  Similar  functional  disturbances  are  seen  in  some  cases 
of  migraine,  in  which,  preceding  the  attack  of  head-pain,  there  is  tran- 
sient hemiansesthesia  with  aphasia.  There  is  evidently  some  nutritional 
and  functional  change  in  the  nerve  element  of  the  cortex,  which  is  the 
underlying  cause  of  the  general  disorder  of  function  of  the  centres 
which  occurs.  The  causes  of  the  derangement  of  the  nerve  element 
may  be  various,  but  the  derangement  is  often  psychical.  Since  the  dis- 
covery that  the  essential  tissue  of  the  nervous  system  is  made  up  of  a 
number  of  distinct  and  independent  neurological  units  which  have  been 
called  neurons,  our  conception  of  the  pathological  alterations  which  may 
occur  in  the  nerve  centres  without  gross  lesions  has  undergone  a  vast 
change.  The  theory  of  the  movement  of  the  neurons,  which  was  first 
advanced  by  Rabl-JRuckard,^  and  later  by  Lepine,  has  afforded  a  large 
field  for  speculation  as  to  the  various  phenomena  which  are  met  with  in 
the  functions  of  the  cerebrum.  Dercum^  suggests  a  plausible  and 
attractive  theory  as  to  the  cause  of  the  paralyses  and  ansesthesise  of 
hysteria.  He  says  :  "  As  a  result,  we  will  say,  of  an  emotional  or  other 
psychical  shock,  or  possibly  of  a  physical  shock,  the  neurons  of  the 
arm  centres  of  the  cortex  retract  their  processes  in  such  a  way  that  their 
under-tufts  in  the  spinal  cord  no  longer  bear  their  normal  relation  to 
the  spinal  neurons.  In  other  words,  the  connection  between  the  cells  is 
broken."  He  then  assumes  that  as  a  result  of  suggestion,  either  with 
or  without  hypnotism,  the  paralysis  disappears.  The  removal  of  the 
paralysis,  he  then  assumes,  is  due  to  the  extension  or  protraction  of  the 
processes  previously  retracted,  and  the  resumption  of  the  normal  rela- 
tions with  the  spinal  neurons  then  occurs.  Of  course,  before  this  the- 
ory can  be  accepted  it  must  be  proved  that  the  neurons  possess  the 
power  of  movement,  but  the  view  is  one  worthy  of  thought  for  consid- 
eration and  investigation. 

Symptoms. — Hysteria  has  been  divided  into  hysteria  major  and 
hysteria  minor,  but  for  practical  purposes  this  division  is  unnecessary, 
as  the  symptoms  are  essentially  the  same,  only  differing  in  degree. 

The  symptoms  of  hysteria  are  divided  into  two  classes,  those  of  the 
paroxysm  and  those  between  the  paroxysms.  The  symptoms  of  the 
paroxysms  are  extremely  prominent  when  they  occur,  but  they  are  not 

^  Dercum:  Philadelphia  Polyclinic,  April,  1897.  ^  Op.  cit. 
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always  present  in  all  cases  of  hysteria.  Many  cases  of  hysteria,  at  least 
in  this  country,  never  have  the  so-called  attacks  of  hystero-epilepsy. 
This  term  is  an  unfortunate  one,  although  it  has  the  authority  of  Char- 
cot, but  it  implies  the  idea  that  the  hysterical  paroxysm  is  a  combination 
of  two  diseases — hysteria  and  epilepsy — whereas  this  is  not  the  case. 
The  paroxysm  is  purely  and  distinctly  hysterical  without  any  of  the 
essential  features  of  epilepsy,  except  that  the  convulsions  are  imitated 
to  some  extent.  It  is  to  be  borne  in  mind  that  a  patient  who  has  attacks 
of  hysterical  convulsions  may  also  have  true  epilepsy.  Various  names 
have  been  suggested  for  the  paroxysm,  but  none  are  especially  appro- 
priate. 

The  most  common  symptoms  of  the  crisis  are  simply  attacks  of 
laughter  and  crying  alternating,  and  this  may  become  more  uncontrol- 
lable, and  finally  terminate  in  convulsive  seizures  of  various  types.  In 
addition  to  this,  there  may  be  seizures  of  violent  pain,  nausea,  and  vomit- 
ing, or  attacks  of  coughing,  sneezing,  or  irregular  breathing.  The  par- 
oxysm may  also  take  the  form  of  attacks  of  trance,  catalepsy,  and  various 
mental  phenomena.  In  the  attacks  which  are  mainly  emotional  the  patient 
begins  to  laugh  without  any  apparent  reason ;  she  laughs  immoderately 
and  continuously,  and  becomes  quite  unable  to  control  herself.  Attacks 
of  crying,  passion,  or  excitement  may  occur  in  the  same  way.  Frequently 
associated  \\\i\\  these  seizures  is  a  peculiar  sensation  in  the  throat  which 
is  described  as  being  like  a  ball  in  the  throat  rising  upward.  This  is  the 
so-called  "globus  hystericus." 

The  hysterical  paroxysm  is  always  preceded  by  prodromes  or  aurse. 
These  are  usually  mental  in  character,  and  the  patient  for  a  few  days 
before  the  attack  is  restless,  depressed,  and  disturbed.  As  the  time  for 
seizure  draws  near  the  patient's  emotional  nature  becomes  more  disturbed. 
Delusional  ideas  and  disturbed  dreams  may  be  present  at  this  time. 
Frequently  the  attack  is  preceded  by  disorders  of  digestion  and  perver- 
sions of  appetite  and  taste.  Various  other  sensory  and  motor  symptoms 
become  conspicuous  at  this  time,  such  as  anaesthesia,  hypersesthesia,  and 
contractures.  The  convulsions  are  usually  preceded  by  an  aura,  and  the 
most  common  is  the  globus  hystericus  and  ovarian  tenderness.  A  severe 
pain  in  the  vertex,  wliich  is  likened  to  the  driving  of  a  nail  into  the 
part — hence  the  term  "  clavus  " — is  also  a  common  aura.  There  may 
be  other  aurse,  such  as  noises  in  the  ears  and  tender  points  in  various 
regions. 

The  convulsion  occurs  in  two  recognized  types.  One  of  them  is 
that  which  is  described  as  "hysteria  minor,"  or  the  less  severe  form  of 
hysterical  convulsion.  The  other,  whicli  is  much  more  violent,  is  what 
is  termed  "hystero-epilepsy"  or  "hysteroid."  In  the  first  form  the 
patient  falls  down  rather  suddenly,  but  not  so  as  to  liurt  herself,  and 
various  irregular  movements  of  the  body  are  executed.  The  hands  and 
arms  are  flexed,  the  legs  and  feet  are  extended,  and  the  patient  rolls  over 
on  the  floor.  TJie  eyelids  are  usually  closed,  but  when  separated  the  eye- 
balls roll  about  and  the  pu])ilsare  usually  dilated.  As  a  rule,  the  sepa- 
ration of  the  lids  is  resisted  by  the  ])atieut.  Screams  are  occasionally 
uttered,  and  tlie  patient  may  talk  at  random.  The  tongue  is  not  bitten, 
and  the  patient  seldom  hurts  herself  in  the  various  contortions  which 
occur.     In  some  cases  the  attack  is  nothing  more  than  a  general  rigidity 
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of  the  body,  with  shaking  and  shivering,  as  though  the  patient  had  a 
chill ;  sometimes  the  attacks  are  associated  with  peculiar  noises  and  move- 
ments in  imitation  of  an  animal,  such  as  the  barking  of  a  dog  or  the 
mewinff  of  a  cat.  Tliis  condition  is  called  therio-niimici'v.  The  milder 
attacks  seldom  last  more  than  half  an  hour,  and  may  be  cut  short  by 
pressure  over  the  ovaries  and  epigastrium  ;  and  dashing  cold  water  over 
the  patient  is  usually  prompt  in  ending  the  seizure.  In  many  patients 
the  attack  ends  here,  but  in  others,  after  a  short  intermission,  the  move- 
ments begin  again.  This  has  been  called  the  "second  period  of  the 
grand  attack,"  and  has  also  been  named  by  Charcot  "  clownism."  In 
this  period  the  movements  of  violent  and  extensive  form  occur.  They 
are  either  in  the  nature  of  disordered  contortion  or  may  be  apparently 
volitional  in  their  character.  Movements  of  this  kind  are  what  have 
occurred  in  the  epidemics  which  occurred  in  the  Middle  Ages,  and 
which,  indeed,  have  taken  place  in  our  own  time.  The  most  common 
movement  is  that  when  the  patient,  lying  on  her  back,  arches  herself  up 
so  that  the  body  rests  upon  the  neck  and  heels ;  and,  again,  the  body 
may  be  arched  to  one  side  or  the  other.  Other  movements  consist  in 
alternate  flexing  and  extending  of  the  limbs  and  swaying  of  the  body 
to  and  fro.  The  patient  appears  to  be  in  a  state  of  extreme  excitement, 
and  the  movements  are  kept  up  for  some  time.  There  is  apparently  no 
loss  of  consciousness  in  this  period. 

In  the  third  period,  Avhich  has  been  described  by  Charcot  as  a  period 
of  "  passionate  attitudes,"  the  patient  becomes  distinctly  emotional  and 
seems  to  be  possessed  of  halhicinations.  The  movements  are  all 
dramatic,  the  patient  placing  herself  in  various  attitudes  and  assuming 
expressions  of  resentment,  anger,  remorse,  fear,  scorn,  and  lamentation. 
Sometimes  the  attitude  representing  the  cross  is  seen.  During  the  third 
period  the  patient  seems  to  be  oblivious  of  painful  impressions.  Needles 
may  be  thrust  into  the  skin  and  strong  faradic  currents  applied  without 
producing  any  apparent  impression.  The  conjunctiva  is  said  to  be 
insensible,  and  the  patient  cannot  be  roused  by  loud  noises.  It  is 
said,  however,  that  after  the  attack  the  patient  remembers  what  has 
occurred  durino-  it. 

The  fourth  period  of  the  attack  has  been  called  "  the  period  of 
delirium,"  and  during  this  the  patient  is  noisy,  weeping,  or  talking 
wildly.     The  delirium  may  end,  however,  in  obstinate  mutism. 

The  grand  attack  may  last  for  from  half  an  hour  to  several  hours.  It 
must  be  said,  however,  that  the  symptoms  of  the  grand  attack  are  com- 
paratively seldom  seen  in  this  country.  In  France  they  are  much  more 
common,  and  the  description  given  by  Richer  is  most  complete  and 
startling.  Gowers  declares  that  these  attacks  are  seldom,  if  ever,  seen 
in  England.  They  do  occur  in  this  country,  but  not  to  any  great  extent. 
It  is  probable  that  if  an  elaborate  study  were  made  of  the  hysterical 
paroxysm  in  a  large  hospital  in  which  there  were  many  cases  of  hys- 
teria, the  grand  attack  would  be  developed  in  a  number  of  cases  as  a 
result  of  imitation.  Quite  frequently  patients  are  seen  in  whom  there 
is  an  abortive  attack  in  which  the  prodromes  only  are  a  conspicuous 
feature.  The  patient,  after  some  days  of  mental  irritability,  depression, 
and  some  digestive  disturbance,  has  an  emotional  outburst  of  laughter, 
weeping,  etc.,  and  this  is  followed  by  a  slight  convulsive  attack. 
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Chorea  major  is  a  form  of  "  o;rand  hysteria."  There  are  extensive 
irregular  movements,  which  are  exaggerated  by  excitement  or  emotional 
disturbance  of  any  kind.  Either  ecstasy,  somnambulism,  catalepsy, 
trance,  or  lethargy  may  terminate  the  paroxysm  of  hysteria  major. 
Hysterical  sleep  is  a  condition  which  occasionally  occurs,  and  many  of 
the  eases  of  prolonged  sleep  which  are  reported  in  the  popular  press 
are  probably  hysterical. 

Inter  paroxysmal  Symptoms. — The  symptoms  which  are  present 
between  the  paroxysms  of  hysteria  major  are  the  most  important, 
because  they  are  present  in  all  hysterical  patients.  They  diifer  in 
degree  and  extent  according  to  the  peculiarities  of  the  individual. 
These  symptoms  have  been  called  "  stigmata,"  or  the  marks  of  the  dis- 
ease. Some  of  the  stigmata  are  transient  and  others  are  permanent. 
These  stigmata  have  been  divided  into  four  classes — sensory,  motor, 
visceral,  and  psychical. 

Patrick  ^  truly  remarks  that  "  not  only  may  concomitant  symptoms 
and  hysterical  stigmata  be  absent,  but  the  so-called  hysterical  disposition 
or  hysterical  tendency  may  be  entirely  wanting." 

Sensory  Symptoms. — Sensory  disturbances  are  always  of  importance 
in  hysteria,  as  they  are  present  in  some  form  in  most  hysterics,  although 
this  is  not  always  the  case.  They  should  always  be  carefully  looked 
for,  however,  for  frequently  the  patient  is  not  aware  of  changes  in  sensa- 
tion which  may  be  present.  Anaesthesia  is  one  of  the  commonest  forms 
of  sensory  disturbance  in  hysteria.  This  may  be  partial  or  complete, 
and  it  may  extend  over  the  entire  surface  or  only  in  limited  areas. 
Incomplete  loss  of  pain  sense  is  most  frequently  met  with.  This  was 
formerly  thought  to  be  feigned  by  hysterical  patients,  but  the  analgesia 
is  often  discovered  by  the  physician  before  the  patient  is  aware  of  its 
existence,  and  the  distribution  of  it  follows  certain  rules  and  laws. 
Tactile  anaesthesia  without  analgesia  is  met  with  almost  as  often  as 
analgesia  alone.  Hemiansesthesia  is  the  form  which  one  generally  sees 
in  this  affection.  It  is  often  absolute,  the  patient  not  perceiving  im- 
pressions of  any  kind.  Pins  and  needles  may  be  thrust  deeply  in  the 
flesh  without  causing  pain,  and  the  skin  may  even  be  burned  without  the 
patient  being  aware  of  it.  In  many  cases  the  patient  is  conscious  of  a 
sense  of  pressure,  but  nothing  more,  and  is  often  surprised  on  looking 
to  see  that  a  pin  has  been  inserted  into  the  flesh  almost  to  the  head. 
Frequently  there  are  vasomotor  changes,  so  that  the  blood  does  not  flow 
from  the  pricks  of  the  needle.  The  absence  of  blood,  however,  is  not  a 
necessary  symptom.  There  is  loss  of  thermal  sense  as  well  as  pain 
sense.  The  analgesia  is  not  confined  to  the  skin,  but  the  deeper  tissues 
are  also  insensitive.  The  nerve  trunks  may  even  be  wounded  without 
giving  rise  to  a  painful  sensation.  There  may  also  be  anaesthesia  of  the 
mucous  membranes  on  the  hemianajsthetic  side.  The  mucous  membrane 
of  the  nose,  mouth,  eyes,  vagina,  and  rectum  maybe  devoid  of  sensation. 

Hemianesthesia  may  oome  on  after  the  grand  attack,  but  it  may 
occur  spontaneously.  It,  like  many  others  of  the  sensory  disturbances, 
frequently  occurs  after  traumatism.  An  interesting  fact  is,  that  the 
ovarian  and  other  deep-seated  tenderness  may  remain  unchanged  on  the 
anaesthetic  side.  Another  point  of  diagnostic  interest  is,  that  the  patient 
'  New  York  Med.  Journ.,  Feb.  15,  1896. 
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is  still  able  to  use  his  hands  and  fingers;  as,  for  instance,  in  writing 
without  the  guidance  of  tiie  eye  or  raising  a  tumbler  of  water  above 
the  head  and  still  holding  it.  The  reflexes,  both  of  the  tendons  and 
irides,  are  preserved.  There  may  also  be  amblyopia  or  complete  loss  of 
vision,  as  well  as  deafness  on  the  aifccted  side.  In  hysterical  hemi- 
aniesthesia  there  is  often  preservation  of  touch  and  heat  sense  when  the 
pain  sense  is  lost,  but  there  is  seldom  loss  of  sensation  to  the  faradic 
brush,  although  occasionally  this  is  not  felt.  A  curious  and  character- 
istic feature  in  hysterical  hemiansesthesia  is  the  transference  of  the 
anaesthesia  from  one  side  to  the  other.  The  phenomenon  of  transfer 
occurs  sometimes  without  any  known  cause,  but  it  is  usually  the  result 
of  emotion  or  suggestion,  and  the  application  of  certain  agents,  such  as 
blisters,  faradism,  magnets,  and  some  metals,  effects  the  transfer  from 
one  side  to  the  other.     The  influence  of  the  metals  was  believed  by  some 

Fig.  77. 


A,  segmental  anaesthesia  of  left  forearm  and  hand  (personal  observation) ;  B,  the  same  case  four 
weeks  later.    The  anaesthetic  area  is  shaded. 

French  authors  to  be  the  result  of  some  occult  action  of  the  metal  them- 
selves, and  these  were  called  eesthesiogenic  agents,  and  much  has  been 
written  and  said  on  the  subject  of  metallo-therapy.  There  is  no  doubt 
that  the  action  of  these  metals  is  only  due  to  suggestion.  The  action  of 
magnets  is  undoubtedly  the  same,  for  it  is  impossible  to  conceive  that 
holding  a  magnet,  no  matter  how  powerful,  an  inch  or  two  from  the 
surface  could  influence  the  nutrition  of  the  nerves.  When  transfer  has 
occurred,  it  is  usually  only  temporary,  and  the  anaesthesia  soon  returns 
to  its  original  site.  As  a  rule,  hemiausesthesia  affects  one  side  completely, 
extending  exactly  to  the  median  line  of  the  body  and  reaching  from  the 
top  of  the  head  to  the  sole  of  the  foot.     In  some  cases,  however,  it  may 
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not  extend  entirely  to  the  median  line  posteriorly,  or  it  may  extend  a 
little  over  the  median  line  anteriorly.  For  some  unexplainable  reason 
the  left  side  is  more  often  affected  than  the  right,  and  it  is  to  be  noted 
that  frequently  ovarian  tenderness  remains  unaffected  on  the  anaesthetic 
side.  Anaesthetic  patches  of  greater  or  less  size  may  be  found  in  different 
parts  of  the  body.  They  may  be  round,  oval,  or  irregular  in  form,  and 
constitute  the  geometrical  form  of  anaesthesia.  Sometimes  one  limb 
alone  is  affected — the  so-called  segmental  form  (Fig.  77) — and  the  region 
affected  may  correspond  to  the  part  which  would  be  covered  by  a  glove 
or  stocking.  In  rare  cases  the  anaesthesia  corresponds  to  the  distribution 
of  the  nerves.  A  pathognomonic  feature  of  the  anaesthesia  of  hysteria 
is  that  the  border-line  of  the  anaesthetic  area  is  sharply  defined,  while  in 
organic  diseases  the  anaesthesia  shades  off  gradually.^  Occasionally  the 
anaesthesia  is  general,  the  entire  surface  of  the  body  being  involved.  An 
unusual  form  is  one  in  which  the  anaesthesia  is  complete  with  the 
exception  of  small  areas,  as  seen  in  Lloyd's  case.^  The  special  senses 
undergo  marked  alteration,  vision  is  lessened  upon  the  affected  side,  and 
there  may  be  crossed  amblyopia,  as  seen  in  some  organic  diseases.  The 
form  fields  are  lessened  upon  the  anaesthetic  or  both  sides,  and  the  color 
fields  are  diminished  or  reversed.  There  may  be  acromatopsia  or  dis- 
cromatopsia.  When  there  is  contraction  of  the  color  fields,  the  fields 
which  are  normally  largest  become  smallest ;  that  is,  violet  is  first  lost, 
then  green,  then  red,  yellow,  and  finally  blue.  In  reversal  of  the  color 
fields  the  red  field  is  larger  than  the  blue — exactly  the  opposite  of  the 
normal  condition.  Complete  loss  of  vision  may  occur  in  one  or  both 
eyes.  This  usually  occurs  suddenly  after  a  "  grand  attack  "  or  an  acci- 
dent ;  it  usually  lasts  for  a  short  time,  but  may  persist  for  years,  with 
improvement  and  relapses.  In  hysterical  amblyopia  the  pupils  continue 
to  react  normally  to  light  and  accommodation,  and  no  changes  are  seen 
in  the  fundus  of  the  eye.  The  phenomenon  known  as  hippus  is  occa- 
sionally seen  in  hysteria.  In  this  condition  the  pupils  contract  and 
dilate  without  the  stimulus  of  light  or  accommodation. 

The  blindness  in  hysteria  is  psychic ;  that  is,  notwithstanding  the 
inability  of  the  patient  to  see,  it  can  be  demonstrated  that  she  does  see, 
as  shown  by  an  experiment  of  Pitres.'^  For  example,  if  the  patient  be 
blind  in  the  left  eye  and  a  screen  is  placed  vertically  between  the  eyes, 
when  the  right  eye  is  closed  the  patient  can  see  nothing  on  a  printed 
page  held  before  the  eyes.  If  the  left  eye  is  closed,  she  sees  the  letters 
only  on  the  right  side  of  the  screen,  but  if  both  eyes  are  open  she  sees 
the  letters  on  both  sides  of  the  screen.  Prince*  has  reported  two 
interesting  cases  of  hysterical  monocular  amblyopia  coexisting  with  nor- 
mal binocular  vision  ;  both  males.  Hysterical  deafness  is  also  psychic, 
as  well  as  hysterical  anaesthesia,  for  it  can  be  demonstrated  that  the 
patient  does  feel  certain  sensations,  and  uses  the  muscles  of  the  anaes- 
thetic side  without  the  aid  of  vision.  Loss  of  smell  (anosmia)  may 
occur  in  hysteria.  I  demonstrated  this  in  a  case  in  which  tliere  was 
widespread  anaesthesia  of  the  skin  and  mucous  membranes.     Hyperses- 

'  In  some  cases  of  syringomyelia,  segmental  anaesthesia,  with  sharply  differentiated 
lines,  is  met  with. 

*  SyHtem  of  Nervous  Diseemes  by  American  Authors,  p.  108. 

'  Le^om  din.  nur  VJhjsterie,  vol.  i.  p.  192.  *  Am.  Journ.  Med.  Sci,,  Feb.,  1897. 
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thesia  may  take  the  place  of  ansestliesia  in  some  cases,  and  may  take 
the  same  distribution  as  the  latter.  It  is  more  commonly  confined  to 
certain  localities,  like  the  spine  and  the  ovarian  and  mammary  regions, 
the  so-called  hyperaisthetic  zones.  In  the  hyperiesthesia  of  hysteria  a 
slight  touch  is  more  j)ainful  than  a  deep  pressure.  The  hyperesthesia 
may  develop  spontaneously  or  as  a  sequence  of  traumatism.  Pain  in 
certain  regions  is  common  ;  for  example,  the  violent  pain  in  the  vertex 
(clavus)  is  very  characteristic  of  hysteria.  There  may  also  be  pain  in 
other  parts  of  the  head,  either  frontal  or  occipital.  Coccygodynia  is 
often  present  in  hysterical  subjects.  Bremer'  considers  the  affection 
almost  always  hysterical,  and  protests  against  operations  in  these  cases. 
Hyperesthesia  may  be  confined  to  one  half  of  the  body  or  it  may 
extend  over  the  entire  surface.  In  some  cases  the  entire  abdomen  is 
tender,  simulating  peritonitis.  The  special  senses  are  hyperesthetic  in 
some  cases.  It  is  not  uncommon  to  find  that  the  eyes  are  extremely 
sensitive  to  light,  and  this  hypersensitiveness  is  fostered  by  the  habit  of 
keeping  the  patient  in  a  darkened  room.     Sounds  may  be  very  painful. 

Farcesthesia. — Disordered  sensibility  may  be  met  with  in  various 
parts  of  the  body.  There  may  be  a  sense  of  prickling  or  formication 
over  the  limbs,  or  a  feeling  as  though  water  were  being  poured  down 
the  spine,  with  a  sense  of  shivering  and  general  coldness.  Hysterical 
joint  affections  were  first  described  by  Brodie.^  They  are  most  fre- 
quently of  traumatic  origin,  but  they  may  occur  spontaneously.  The 
affected  joint  becomes  exquisitely  sensitive,  and  cannot  be  moved  with- 
out giving  rise  to  great  pain.  The  skin  over  the  joint  and  surrounding 
it  is  often  hypersesthetic.  The  most  characteristic  symptoms  of  an  hys- 
terical joint  are  the  fear  of  motion  and  cutaneous  hypersesthesia.  There 
is  often,  probably,  a  small  amount  of  real  lesion  about  the  joint,  and  a 
considerable  amoimt  of  swelling  may  be  present.  The  joint  usually 
affected  is  the  knee.  Hysterical  joints  are  very  troublesome.  They 
are  difficult  of  diagnosis  and  hard  to  cure,  and  relapses  often  take  place 
after  improvement  has  occurred.  Frequently  actual  ankylosis  results 
from  the  long  disuse  of  an  hysterical  joint. 

Motor  Symptoms. — Paralysis  is  common,  and  is  met  with  in  various 
forms  and  degrees.  The  neuro-mimeses  of  paralysis  by  hysteria  is 
remarkable.  Organic  paralysis  is  closely  simulated,  and  often  deceives 
careful  observers.  There  may  be  monoplegia,  hemiplegia,  or  paraplegia, 
and  occasionally  there  is  total  motor  paralysis.  The  paralysis  may  or 
may  not  be  associated  with  contractures,  and  contractures  may  exist 
without  paralysis. 

Hemiplegia  is  probably  the  most  common  form  of  hysterical  paraly- 
sis. Briquet  asserts  that  he  met  with  74  cases  of  hemiplegia  in  430 
cases  of  hysteria.  In  hysterical  hemiplegia  the  face  is  never  paralyzed, 
although  contraction  of  tlie  muscles  may  give  it  the  appearance  of 
palsy.  The  walk  is  characteristic  of  the  hysterical  nature  of  the  affec- 
tion. The  leg,  instead  of  being  swung  around  as  in  organic  hemi- 
plegias, is  dragged  stiffly  up  to  the  other.  Hysterical  paralysis  is  never 
limited  to  the  distribution  of  a  single  nerve,  but  it  may  be  segmental, 
like  hysterical  anaesthesia,  or  it  may  affect  only  certain  movements. 
The  paralysis  is  often  associated  with  anesthesia  and  occasionally 
^  Med.  Record,  Aug.  1,  1896.  "^Lectures  Illustrative  of  Certain  Local  Affections. 
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hypersesthesia  of  the  aflPected  part.  The  paralyzed  limb  may  be  cedem- 
atous,  and  the  skin  may  be  discolored  and  mottled  from  sluggish  cir- 
culation. Loss  of  electro-contractility  and  the  reaction  of  degenera- 
tion are  never  met  with  in  hysterical  paralysis,  but,  for  that  matter,  in 
the  organic  cerebral  palsies  which  are  commonly  counterfeited  electro- 
sensibility  is  preserved.  There  is  no  true  atrophy,  but  there  is  often 
wasting  of  the  muscles  from  disuse.  I  have  seen  a  case  in  which 
there  were  many  symptoms  of  hysteria,  including  aphonia  of  sudden 
develojjment  and  hypersesthesia,  but  superadded  was  a  neuritis  of  one 
arm,  with  pain,  tenderness,  and  atrophy  of  the  thenar  and  hypothenar 
eminences.  Hysterical  paralysis  may  develop  gradually,  involving  one 
part  and  then  another,  but  in  all  cases  the  symptoms  are  those  of  a 
paralysis  of  central,  and  not  of  peripheral,  origin  ;  and  it  is  important 
to  bear  this  fact  in  mind  in  connection  with  the  pathology  of  the 
disease. 

The  duration  of  hysterical  paralysis  is  variable.  The  patient  may 
recover  speedily  or  the  paralysis  may  continue  for  months  or  even 
years.  Complete  loss  of  power  may  continue  so  long  as  to  make  one 
doubtful  of  the  diagnosis.  I  have  seen  cases  which  have  lasted  for 
many  years.  It  has  been  suggested  by  Charcot  that  in  cases  of  long 
standing  of  hysterical  paralysis  sclerotic  changes  take  place  in  the  cord, 
but  there  is  no  positive  evidence  to  prove  this,  and  it  is  probable  that  in 
cases  in  which  sclerosis  has  been  found  post-mortem  this  has  been  a  com- 
plication rather  than  a  result  of  hysteria. 

Hysterical  paraplegia  differs  from  paraplegia  of  organic  origin  in 
many  important  particulars.     In  the  former  there  is  no  girdle  pain,  the 


Fig.  78. 


Hysterical  contracture  of  legs. 

bladder  and  rectum  are  not  paralyzed,  and  there  are  no  bedsores.  The 
reflexes  are  generally  exaggerated,  but  clonus  is  rarely  met  with.  Occa- 
sionally there  is  paralysis  of  the  bladder.  In  a  jiatient  under  my  care 
the  urine  dribbled  for  months,  and  this  was  not  the  overfloAV  of  disten- 
tion, because  when  the  catheter  was  used  the  bladder  was  always  found 
empty.  There  is  frequently  contracture  in  hysterical  paraplegia.  The 
limbs  arc  usually  rigid  and  in  extreme  extension.  Gowers  says  that  in 
hysterical    rigidity  the  legs   are  almost  never  in  a   state   of  flexion. 


SYMPTOMS. 


701 


but  such  cases  do  occur,  as  was  seen  in  the  case  of  a  child  of  thirteen 
years  whom  I  saw  some  years  ago.  The  legs  were  strongly  flexed,  as 
shown  in  Fig.  78,  from  a  sketch  made  by  the  late  J.  M.  Keating, 
and  remained  in  this  condition  for  many  months.  Mitchell  ^  has  re- 
ported a  case  of  extreme  hysterical  contraction  of  the  legs.  The  eye 
muscles  may  be  paralyzed  ;  ptosis  is  not  an  uncommon  symptom  (see 
Fig.  79),  and  occasionally  the  muscles  of  the  ball  are  also  paralyzed. 

Fig.  79. 


Hysterical  ptosis. 

Some  of  the  facial  and  neck  muscles  may  also  be  paralyzed.  Con- 
tractures exist,  either  in  connection  with  paralysis  or  without  it.  The 
contractures  of  hysterical  origin  usually  occur  suddenly,  after  emotion, 
shock,  or  traumatism.  They  are  very  difficult  to  overcome,  because 
the  antagonistic  muscles  are  rigid,  as  well  as  those  which  are  in  a 
state  of  contraction.  Sensation  is  often  disordered  in  the  contracted 
limb.  The  contractures  may  be  made  to  disappear  by  suggestion. 
Ritchie  as.serts  that  contractures  are  sometimes  exceedingly  painful,  but, 
as  a  rule,  they  are  not.  Unless  of  long  standing,  they  invariably  relax 
under  ether  or  chloroform,  and  they  may  or  may  not  relax  during 
sleep.  Mitchell  ^  considers  that  there  are  two  forms  of  hysterical  con- 
tracture— one  apt  to  be  local  and  limited,  and  not  followed  by  organic 
muscular  changes ;  the  other  apt  to  affect  two  or  more  limbs  and  almost 
every  muscle  of  the  trunk,  and  prone  to  result  in  muscular  and  areolar- 
tissue  changes.  After  hysterical  contractures  have  lasted  for  several 
months,  especially  if  they  are  multiple,  they  do  not  relax  under  ether  or 
chloroform,  because  then  shortening  of  the  contracted  muscle  has  taken 
place.  Contractures  may  exist  in  the  muscles  of  the  face,  eyes,  and 
neck,  and  hysterical  torticollis  closely  simulates  that  of  organic  type 
and  may  last  for  several  months  (see  Fig.  80).  Some  of  the  muscles  of 
the  tongue  may  undergo  contraction,  so  that  the  organ,  when  protruded, 
is  deviated  to  one  side  or  the  other.  Verhoogen^  reports  the  case  of  a 
boy  of  twelve  who  after  a  slaj)  on  the  cheek  was  unable  to  open  his 

^  Clinical  Lessons  on  Nervous  Diseases,  p.  268.  ^  Op  cit.,  p.  248. 

^  Journ.  Nerv.  and  Ment.  Dis.,  vol.  xxiv.  p.  437. 
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mouth  for  a  month.  The  masseters  were  in  constant  spasm.  The 
patient  had  other  stigmata  of  hysteria,  and  his  mother  was  a  confirmed 
hysteric. 

Hysterical  aphonia  is  one  of  the  commonest  hysterical  stigmata. 
The  patient  speaks  in  a  whisper,  but  the  cough  is  usually  audible,  and 
in  some  cases  the  patient  has  been  known  to  scream  aloud  in  her  sleep. 
Sometimes  the  patient  speaks  in  a  whisper  voluntarily,  because  the 
sound  of  her  own  voice  is  distressing  to  her  on  account  of  the  hyper- 
sesthetic  condition  of  her  hearing. 

In  many  cases  there  is  true  loss  of  power  to  phonate,  and  Avith  the 
laryngoscope  it  can  be  seen  that  the  vocal  cords  do  not  approximate  in 

Fig.  80. 


3(  '      %^W 


Hysterical  torticollis  (personal  observation). 

attempts  to  phonate.  Occasionally  a  patient  who  cannot  phonate  is 
able  to  sing,  and  under  the  influence  of  an  antesthetic  she  will  speak 
aloud,  althougli  I  liave  seen  patients  thoroughly  ansesthetizcd  without 
uttering  a  sound  from  the  beginning  to  the  end  of  the  process.  Occa- 
sionally the  patient  may  be  surprised  into  uttering  a  scream  by  the 
application  of  a  strong  faradic  current  over  the  larynx. 

Hysterical  aphonia  may  be  brought  on  suddenly  by  fright  or  emo- 
tion, but  it  often  begins  as  a  complication  of  laryngeal  catarrh,  and 
persists  after  the  laryngitis  is  cured.  In  a  patient  under  my  care 
aphonia  came  on  immediately  after  cocaine  had  been  a})plied  to  the 
gums  by  a  dentist  for  the  purpose  of  relieving  ]>ain  in  the  extraction  of 
some  teeth.  Hysterical  aphonia  is  prone  to  relapses,  and  may  last,  with 
short  intervals,  for  several  years.  The  tongue  is  sometimes  affected,  so 
that  the  patient  seems  to  have  lost  control  of  its  movements.  Hysterical 
stammering  is  sometimes  met  with.     It  is  readily  recognized,  and  differs 
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from  the  ordinary  forms  of  stammering  in  that  the  patient  is  prone  to 
repeat  the  first  syllable  of  various  words,  and  there  is  no  true  inability 
to  pronounce  words  beginning  with  certain  letters,  nor  are  there  facial 
contortions  or  explosive  utterance  when  the  word  is  pronounced. 

In  some  cases  there  is  marked  unsteadiness  in  standing  and  walking, 
dependent  upon  inco-ordination.  The  gait  and  station  are  markedly 
ataxic.  Mitchell  describes  this  condition  as  hysterical  motor  ataxia,  and 
it  has  also  been  called  astasia-abasia.  The  inco-ordination  does  not 
always  depend  upon  ansesthesia  or  loss  of  muscular  sense.  In  some 
cases  the  ataxia  is  so  extreme  that  the  patient  cannot  stand  at  all  with- 
out assistance.  Sometimes  there  is  a  tendency  to  run  backward,  as  I 
have  seen  in  a  case  of  Weir  Mitchell's  several  years  ago.  In  other 
cases  the  patient  reels  from  side  to  side  as  in  an  exaggerated  form  of 
locomotor  ataxia. 

Reflexes. — Myotatic  irritability  may  be  normal  or  increased.  Gowers 
thinks  that  it  is  normal  in  about  one  half  of  the  cases.  The  knee  jerks 
are  often  exaggerated,  sometimes  excessively  so.  A  tap  upon  the  patel- 
lar tendon  or  upon  the  patella  itself  causes  the  leg  to  fly  out  violently, 
and  often  a  light  blow  upon  the  patellar  tendon  causes  the  patient  ta 
make  a  general  start  and  to  complain  of  pain  in  the  back.  Sometimes 
the  knee  jerks  are  apparently  lessened,  and  on  examination  it  may  be 
found  that  the  movements  of  the  leg  are  restrained  by  contraction  of 
the  flexor  muscles,  either  voluntarily  or  involuntarily.  Ankle  clonus  is 
seldom  found  in  hysteria,  but  it  can  undoubtedly  sometimes  be  elicited. 
Sternberg  says  :  ^  "In  hysterical  persons  frequently  increase  of  the  ten- 
don reflexes  occurs,  and  in  about  20  per  cent,  foot  clonus  is  present." 
It  is  more  often  met  with  in  traumatic  hysteria.  A  pseudo-clonus  is 
not  so  rare  in  hysteria.  When  the  foot  is  suddenly  flexed,  as  in  an 
attempt  to  induce  clonus,  it  undergoes  a  series  of  movements  of  the 
extensors,  slower  than  true  clonus  and  more  irregular.  While  the 
foot  is  held  in  a  state  of  flexion  they  sometimes  cease  entirely,  and  after 
a  few  moments  begin  again.  These  movements  give  the  impression  to 
the  observer  of  being  partly  voluntary. 

The  patellar  reflex  is  never  entirely  absent  in  hysteria,  unless  by 
chance  it  be  in  an  individual  in  whom  this  reflex  is  abnormally  defective. 
The  tendon  reflexes  of  the  upper  extremities  are  seldom  exaggerated. 
The  plantar  reflexes  may  be  excessive  or  normal.  Spasmodic  contrac- 
tures often  occur  in  hysteria  ;  that  is,  a  joint  may  become  flexed  or 
extended  rigidly  for  a  few  minutes  at  a  time  and  relax  again.  The 
contractures  often  come  on  after  the  "  grand  attack,"  or  they  mav  come 
spontaneously.  Contractures  sometimes  aflPect  the  muscles  of  the  jaw, 
so  that  the  mouth  cannot  be  opened,  and  it  is  said  that  occasionally  the 
mouth  is  held  open,  so  that  it  cannot  be  closed — as  after  yawning,  for 
instance.  The  arm  is  sometimes  violently  flexed  at  the  elbow,  with 
flexion  of  the  wrist  and  fingers  like  the  late  contractures  of  hemiplegia. 
The  contractures  may  disappear  after  hypnosis.  Clonic  contractions  of 
the  diaphragm  sometimes  occur,  giving  rise  to  rapid  breathing  or  hic- 
coughs or  explosive  utterances.  Rapid  breathing  is  not  uncommon  in 
hysteria,  and  respirations  of  50  or  60  a  minute  are  sometimes  kept  up 
for  days.     Hysterical  tetany  is  sometimes  seen. 

^  Quoted  by  Spiller :  Journ.  of  Nerv.  and  Meni.  Dis.,  July,  1897. 
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Tremor  is  often  present  in  hysteria.  It  may  coexist  ¥/ith  paralysis  and 
contracture,  or  quite  as  often  occurs  without  connection  with  either.  In 
cases  of  hysterical  paralysis  and  contracture  the  tremor  often  comes  on 
when  the  limb  is  moved  or  if  the  patient  attempts  to  make  a  movement. 
It  is  usually  rapid,  quick,  and  fine.  In  some  cases  there  is  a  general 
tremor  aifecting  all  of  the  limbs  and  lasting  with  wonderful  persistency. 
The  tremor  of  hysteria  is  not  increased  by  voluntary  effort  like  that  of 
multiple  sclerosis.  Sometimes  the  tremor  is  confined  to  one  arm,  and 
seems  to  keep  up  as  long  as  the  patient  is  observed.  Occasionally  placing 
the  limb  in  some  unusual  position  arrests  the  tremor,  and  often,  if  the 
patient's  attention  is  diverted,  the  tremor  is  lessened  or  ceases.  The 
tremor  sometimes  takes  the  form  of  rhythmical  movements,  and  is  choreic 
in  character,  constituting  hysterical  chorea  or  chorea  major.  The  move- 
ments are  quite  different  from  Sydenham's  chorea,  being  more  purposive 
and  more  irregular.  These  movements  are  sometimes  seen  in  an  hys- 
terical patient  who  has  been  associated  with  a  case  of  chorea,  and 
cease  when  separated  from  it.  In  some  cases  the  movements  are  irreg- 
ular, shock-like,  and  erratic,  like  those  of  so-called  electric  chorea.  In 
all  cases  the  movements  are  increased  by  attention  to  them.  Tremor  is 
frequently  a  symptom  of  traumatic  hysteria,  and  is  an  important  feature 
in  medico-legal  cases.  In  a  case  examined  by  me  in  which  the  patient 
was  suing  for  damages  for  injury  there  was  an  excessive  tremor  of  both 
arms.  There  was  also  paresis  of  one  arm,  grossly  exaggerated  knee 
jerks,  and  scanning  speech.  The  patient  was  non-suited,  and  within  a 
short  time  after  I  am  informed  that  he  returned  to  a  normal  condition. 
The  tremor  may  be  raj)id  or  slow,  the  rapid  tremor  being  eight  or  ten 
vibrations  per  second,  and  the  slow  five  and  a  half  per  second.  An 
attempt  to  restrain  the  tremor  by  holding  the  part  usually  increases 
the  severity  and  range  of  the  movements.  Toxic  influences,  like 
alcohol,  lead,  and  mercury,  may  be  the  cause  of  tremor  in  hysteria. 
Other  hysterical  symptoms  may  be  caused  by  metallic  poisoning. 
Tremor  may  affect  the  larynx,  giving  rise  to  peculiar  rapid  vibrations 
of  the  organ.  I  have  seen  a  case,  which  I  believe  has  been  rejjorted  by 
AVeir  Mitchell,  in  which  the  larynx  moved  up  and  down  with  great 
rapidity,  giving  rise  to  a  clicking  sound  like  the  chattering  of  teeth  in 
a  chill. 

Visceral  Symptoms. — Hysterical  vomiting  is  occasionally  met  with, 
and  is  a  most  difficult  symptom  to  control.  It  may  last  for  years,  dur- 
ing which  time  every  particle  of  food  is  ap])arently  vomited,  and  yet 
the  patient  keeps  fairly  well  nonrished.  In  other  cases,  however,  the 
patient  becomes  extremely  emaciated  and  may  die  for  lack  of  nutrition. 
The  vomiting  of  hysteria  is  easily  acconijilishcd  and  is  unaccomjianied 
by  nausea.  Often  it  seems  to  be  merely  regurgitation  of  the  food  soon 
after  it  is  taken,  and  sometimes  the  food  does  not  reach  the  stomach 
before  it  is  regurgitated  from  the  gullet.  The  symptom  is  then  called 
cesophagismus.  Anorexia  nervosa,  or  hysterical  re]nignance  to  food,  is 
present  sometimes  to  such  an  extent  that  the  ])ati('iit  will  swallow  almost 
no  nourishment,  and  at  times  the  ability  to  swallow  seems  to  be  lost. 
A  patient  came  under  my  care  wlio  for  a  long  time  had  been  unable  to 
swallow  except  after  the  a})plication  of  a  weak  solution  of  cocaine  to  the 
fauces.     Hysterical  dys])hagia  may  be  a  dangerous  symptom  from   the 
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difficulty  in  taking  enough  nourishment  to  sustain  life.  The  cases  of 
''fasting  girls"  which  have  been  reported  from  time  to  time  have  been 
instances  of  hysterical  anorexia,  but  in  all  of  these  cases  there  has  no 
doubt  been  a  greater  or  less  amount  of  deception  practised.  Various 
forms  of  dyspepsia  are  present  in  hysterical  patients.  The  most  com- 
mon of  these  are  associated  with  flatulence  and  discomfort  after  eating, 
with  occasional  weight  or  pain  in  the  epigastrium  which  may  simulate 
gastric  ulcer.  Sometimes  an  enormous  amount  of  gas  accumulates  in 
the  stomach  and  intestines,  which  distends  the  abdomen  to  an  extra- 
ordinary extent.  This  condition  constitutes  the  so-called  "  phantom 
tumors  "  sometimes  seen  in  hysteria.  Constipation  is  frequently  pres- 
ent, and  the  bowels  in  some  cases  may  not  be  opened  for  weeks.  There 
seems  to  be  distinct  loss  of  muscular  power  in  the  intestines,  for  large 
doses  of  purgatives  and  copious  enemata  have  no  effect,  and  cases  are 
on  record  where  the  peristaltic  action  of  the  bowels  seems  to  have  been 
reversed.  A  case  is  reported  by  Briquet  in  which  tincture  of  litmus 
was  vomited  twelve  minutes  after  it  had  been  injected  into  the  bowel. 
It  is  quite  a  frequent  symptom  in  hysterical  patients  for  an  evacuation 
of  the  bowels  to  be  followed  by  a  sense  of  extreme  exhaustion  or  by 
even  actual  fainting.  Mitchell  ^  describes  at  length  the  various  forms 
of  hysterical  disorders  of  the  rectum  which  he  had  observed. 

Retention  of  urine  often  occurs,  and  the  use  of  the  catheter  may  be 
necessary  for  weeks.  It  is  well,  however,  to  avoid  the  use  of  the  cath- 
eter, because  Avhen  it  is  once  begun  it  is  difficult  to  leave  it  off.  Incon- 
tinence of  urine  is  rare,  but  it  does  sometimes  occur,  as  seen  in  a  pa- 
tient referred  to  above.  Suppression  of  urine  is  an  occasional  symp- 
tom, and  cases  are  on  record  in  which  not  a  drop  of  urine  was  passed 
for  twelve  days,  and  even  longer,  without  symptoms  of  uraemia.  This 
is  not  incredible,  because  I  have  seen  a  case  of  calculous  anuria  in 
which  no  urine  was  passed  for  eleven  days,  and  no  symptoms  of  uraemic 
poisoning  developed.  I  have  recently  seen  a  case  of  an  hysterical  girl 
who  passed  no  urine  for  ten  days,  but  this  patient  was  not  absolutely 
free  from  a  suspicion  of  deception.  On  the  other  hand,  enormous  quan- 
tities of  limpid  urine  are  sometimes  passed  by  hysterical  women. 

The  action  of  the  heart  is  often  disturbed  ;  there  are  palpitation  and 
irregularity  of  action.  Attacks  simulating  angina  are  sometimes  seen, 
and  the  pain  and  other  symptoms  closely  resemble  those  of  true  angina 
pectoris.  Giraudeau ''  speaks  of  the  frequent  coexistence  of  hysteria  and 
cardiac  affections,  especially  in  those  suffering  from  mitral  stenosis.  I 
have  frequently  observed  this  myself. 

Slight  causes,  like  emotion  and  indigestion,  will  make  the  heart  beat 
with  such  rapidity  as  to  greatly  inconvenience  the  patient.  Various 
vasomotor  symptoms  occur.  The  skin  flushes  easily  and  in  irregular 
patches,  or  flushing  may  alternate  with  great  pallor.  The  extremities  are 
usually  cold,  and  the  surface  of  the  body  is  often  blue  and  mottled.  In 
some  cases  there  is  such  a  bloodless  condition  of  the  skin  that  pin-pricks 
do  not  bleed. 

Rapid  respiration  has  been  already  alluded  to.  Lloyd  ^  gives  a  case 
of  a  woman  who,  after  a  surgical  operation,  had  respirations  of  75  per 

^  Clinical  Lectures  on  Nervoux  Diseases,  especially  in  Women. 

-  La  Semaine  medicale,  June,  1895.  ^  Op.  cit.,  p.  127. 
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minute'  for  several  weeks.  Mitchell/  reports  a  case  in  which  the  res- 
pirations were  150  per  minute.  Reisman^  details  two  cases  of  hysteri- 
cal rapid  breathing  in  children :  one  was  a  case  of  chorea  in  a  boy  of 
nine  years  in  whom  the  respirations  were  64  per  minute,  and  the  other 
a  boy  of  thirteen  years  with  respirations  of  84  per  minute  and  other 
manifestations  of  hysteria. 

Coughing  is  sometimes  an  annoying  symptom.  The  patient  barks 
persistently,  but  seems  to  suffer  little  or  no  ill  eifects  from  it.  Occa- 
sionally a  peculiar  and  long-enduring  form  of  yawning  is  met  with  in 
hysteria. 

In  some  instances  there  is  elevation  of  temperature,  the  febrile  reac- 
tion being  constant,  or  it  may  be  intermittent  and  may  last  for  several 
weeks ;  as  a  rule,  however,  the  temperature  is  normal  in  hysteria.  In 
some  cases  there  have  been  observed  extraordinary  rises  in  temperature 
— to  115°  F.  These  high  temperatures  have  been  explained  on  the 
theory  of  fraud  on  the  part  of  the  patient,  who  makes  use  of  friction  or 
other  means  to  cause  the  mercury  to  rise  in  the  thermometer,  but  there  are 
cases  which  have  been  carefully  observed  in  which  high  temperatures 
have  been  recorded,  and  the  question  of  fraud  has  been  clearly  excluded. 

Local  sweating  of  the  arm,  leg,  or  one  side  of  the  face  is  sometimes 
observed.  Trophic  changes  may  occur  in  the  skin  or  joints.  Bk)ody 
sweating  and  local  hemorrhages  under  the  skin  are  probably  always  of 
artificial  origin,  and  the  haemoptysis  which  is  occasionally  seen  in  hys- 
terical women  is  no  doubt  caused  by  injury  to  the  gums.  Some  curious 
forms  of  skin  disease  occur  in  hysteria.  Mitchell  has  reported  a  case  in 
which  a  bark-like  growth  appeared  on  the  leg.  A  patient  seen  by  me, 
after  profuse  sweating  of  the  legs  lasting  for  many  months,  had  an  ex- 
tensive eczematous-like  eruption  covering  one  leg  from  the  knee  to  the 
ankle.  In  other  cases  different  forms  of  skin  disease  of  apparently 
hysterical  origin  have  been  reported. 

We  have  attempted  to  record  most  of  the  prominent  stigmata  of  hysteria. 
No  doubt  many  have  been  omitted,  for  their  name  is  legion,  and  it  would 
be  impossil)le  to  record  all  that  may  be  met  with  in  various  cases.  We 
must  remember  that  many  sym])toms  met  with  in  a  case  may  be  inten- 
tionally simulated,  but  this  simulation  is  only  part  of  the  disease  and 
due  to  the  peculiar  mental  condition  of  the  patient. 

Cerebral  Symptoms. — The  cerebrum  is  undoubtedly  the  seat  from 
which  arise  the  disordered  bodily  functions  in  hysteria,  such  as  paralysis, 
hemianesthesia,  and  contractures,  and  it  is  therefore  to  be  expected  that 
mental  disturl^ances  are  to  be  found  in  different  degrees  and  forms  in  all 
cases.  The  ]:»sychical  symptoms  of  hysteria  are  various  in  their  mani- 
festations. When  the  functions  of  the  higher  cerebral  centres  are 
deranged  conditions  of  somnambulism,  trance,  catalepsy,  and  like  dis- 
orders may  be  manifested.  Hysterical  patients  are  easy  subjects  for 
hypnotism,  and  in  some  cases  the  patient  appears  to  be  in  a  continuous 
hy])noid  condition.  Such  persons  are  easily  impressed  and  readily  influ- 
enced by  suggestion.  It  is  a  question  whether  any  person  wdio  is  readily 
influenced  by  hypnotism  is  in  a  sound  mental  state.  The  practice  of  deep 
hypnotization  of  hysterical  subjects  is  not  without  danger,  for  the  patient 
may  be  left  in  a  hypnoid  state  for  some  time  after  the  experiment.     I 

^  Amer.  Journ.  Med.  Sci.,  March,  1893.  ^  Philada.  Polyclinic,  Feb.,  1897. 
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would  therefore  advise  against  the  use  of  hyjinotism  in  hysterical  patients, 
except  with  the  greatest  caution,  and  then  only  by  an  experienced  person. 
Lloyd  ^  describes  the  hysterical  patient  as  living  in  a  sort  of  a  state  of 
double  consciousness,  forming  two  groups  of  phenomena — one  consti- 
tuting his  own  personality,  and  the  other  an  abnormal  personality,  differ- 
ent from  the  first  and  ignoring  it.  Cases  of  double  consciousness  and 
doul)le  personality  have  been  recorded  in  which  the  person  loses  his 
identity  and  his  own  original  character  for  periods  of  months  or  years. 
The  cases  in  which  the  individuality  and  mental  characteristics  of  the 
patient  vary  from  time  to  time,  like  "  Dr.  Jekyll  and  Mr.  Hyde," 
are  probably  cases  of  hysteria.  In  hysteria  the  patient  may  have  dis- 
tinct mental  aberration.  There  are  delusions,  hallucinations,  and  fixed 
ideas.  The  fourth  stage  of  the  "  grand  attack  "  is  usually  characterized 
by  delusions,  delirium,  and  sometimes  maniacal  violence.  After  the 
motor  symptoms  of  this  stage  are  over  the  mental  symptoms  may  con- 
tinue for  a  long  time  in  a  modified  degree.  The  patient  may  attempt 
suicide  or  be  possessed  of  a  mania  to  set  fire  to  the  house  in  which  he  lives. 

Lloyd  ^  speaks  of  the  importance  of  distinguishing  cases  of  paranoia 
from  hysterical  insanity,  but  undoubtedly  the  impulse  to  arson  and  other 
destructive  ideas  do  exist  in  hysterical  insanity,  being  often  prompted 
by  the  idea  of  creating  a  sensational  impression.  Hysterical  symptoms 
are  sometimes  present  in  insanity,  but  this  should  not  entitle  the  condi- 
tion to  be  called  hysterical  insanity.  The  mental  disorder  in  hysteria 
sometimes  takes  the  form  of  erotic  actions  and  speech,  and  symptoms  of 
sexual  excitement  may  be  present. 

The  question  of  restraint  in  a  hospital  or  asylum  is  always  a  difficult 
one  in  cases  of  hysterical  insanity,  but  there  is  no  doubt  that  many  of 
the  more  extreme  cases  of  hysterical  insanity  require  restraint  in  a  hos- 
pital, although,  as  a  rule,  these  cases  can  be  better  managed  by  removal 
from  home  and  the  careful,  judicious  attendance  of  nurses  in  a  private 
house. 

Some  interesting  confessions  of  hysterical  patients  have  been  recorded 
by  Mitchell  in  which  the  patient,  after  recovery,  reviews  her  conduct 
during  the  hysterical  period.  One  patient  said :  "  Looking  back  over 
the  year  with  the  light  of  the  present,  it  seems  as  if  there  was  nothing 
the  matter  with  me,  and  because  of  these  sensations  I  carried  on  a  sort 
of  starvation  process,  physically  and  mentally." 

Diagnosis. — The  ordinary  forms  of  hysteria  are  easily  recognized, 
especially  if  mental  symptoms  be  present.  The  stigmata  of  hysteria  are 
so  constant  and  consistent  in  most  cases  that  careful  search  for  these  will 
usually  reveal  the  presence  of  one  or  more,  such  as  anaesthesia,  contrac- 
ture, perversions  of  various  special  senses,  and  the  like.  Do  not  begin 
the  investigation  of  a  case  with  the  idea  of  fraud  and  imposture  ;  and 
although  many  of  the  manifestations  in  hysterical  patients  are  downright 
frauds,  these  are,  as  a  rule,  merely  the  outgrowth  of  the  disease.  In 
many  cases  the  diagnosis  is  difficult,  especially  when  there  is  also  present 
some  organic  disease.  Many  cases  of  brain  tumor  have  been  recorded  in 
which  the  symptoms  of  the  organic  disease  were  masked  by  the  conspic- 
uous hysterical  symptoms.     Hughes-Bennett,^  quoted  by  Mills,  relates 

1  Op.  cit,  p.  129.  2  Qp^  gj(^ 

^  System  of  Medicine  by  American  Authors,  vol.  v.  p.  258. 
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the  case  of  a  wayward  and  hysterical  girl  of  a  neurotic  family  which  had 
been  pronounced  hysteria  by  some  of  the  highest  medical  authorities  in 
Europe,  and  after  death  a  tumor  as  large  as  a  hen's  eg^  was  found  in  the 
brain.  Many  other  cases  of  brain  tumor  have  been  recorded  in  which 
the  existence  of  the  growth  was  never  suspected  during  life.  I  have 
seen  a  case  myself  in  which  the  symptoms  during  life  were  those  of 
hysteria.  The  patient  had  many  mental  peculiarities  which  had  existed 
during  the  greater  part  of  her  life,  and  later  developed  greater  mental 
aberrations  with  convulsions  which  were  hysterical  in  type.  The  jjatient 
died  after  a  violent  series  of  convulsions,  and  the  autopsy  showed  a  large 
tumor  in  the  occipital  lobe.  Careful  and  frequent  examination  of  the 
eye-ground  and  inquiry  as  to  pain  in  the  head,  vomiting,  and  local  palsies 
will  usually  prevent  the  mistake  being  made  of  overlooking  a  brain 
tumor.  When  the  question  is  between  hysteria  and  an  organic  brain 
lesion,  the  history  of  the  case  will  usually  aid  in  the  diagnosis.  The 
existence  of  anaesthesia  and  its  distribution  are  also  characteristic  of  hys- 
teria. In  organic  paralysis  the  reflexes  are  greatly  exaggerated,  and 
there  may  also  be  clonus.  In  hysteria  the  knee  jerks  may  also  be  exag- 
gerated, but  clonus  is  rare,  and  when  it  is  present  it  is  slow  and  halting. 
In  cerebral  syphilis  the  diagnosis  is  more  difficult,  as  the  paralysis  may 
come  and  go,  and  there  are  usually  some  psychical  peculiarities  resem- 
bling those  of  hysteria  ;  but  the  history  of  the  primary  lesion  and  the 
presence  of  skin  or  bone  lesion  will  usually  point  to  the  nature  of  the 
disease.  Hysterical  paralysis  is  seldom  as  complete  at  any  stage  as  that 
of  organic  origin.  Hysterical  paralysis  is  more  liable  to  occur  on  the 
left  side,  while  hemiplegia  from  hemorrhage  or  embolism  is  more  fre- 
quent on  the  right.  In  paraplegia  of  hysterical  origin  there  is  likely  to 
be  anaesthesia  and  rigidity  of  the  legs  in  extension.  In  organic  diseases 
of  the  cord  there  are  bedsores,  muscular  atrophy,  and  incontinence  of 
urine.  In  poliomyelitis  there  is  rapid  wasting  of  the  limbs,  and  loss 
of  contractility  to  the  faradic  current  is  invariably  present.  When  in 
doubt  as  to  the  true  nature  of  the  disease,  the  question  can  almost  ahvays 
be  settled  by  anaesthetizing  the  patient.  The  anaesthetic  should  be  pushed 
rapidly,  so  as  to  produce  the  stage  of  excitement  and  resistance.  If  the 
case  is  one  of  hysteria,  the  patient  while  in  a  state  of  ether  intoxication 
will  often  snatch  the  tov.'el  from  the  face  with  the  hand  which  had  been 
before  helpless,  or  will  throw  about  with  activity  the  legs  which  had 
been  apparently  perfectly  powerless.  In  a  case  of  hysterical  para])legia 
following  removal  of  the  ovaries,  the  patient's  legs  were  anaesthetic  from 
the  hi])s  down,  and  '^he  was  unable  to  move  them  in  the  smallest  degree. 
Irritation  of  the  sole  of  the  foot  or  an  attempt  to  flex  the  leg  would 
lu'ingon  a  violent  tremor  of  the  limbs,  which  lasted  for  several  minutes. 
There  was  grave  doubt  as  to  whether  there  was  not  myelitis,  for  there 
was  incf)ntinence  of  urine  and  a  distinct  bedsore  formed  over  the  sacrum. 
The  presence  of  several  hysterical  stigmata  aroused  my  suspicions  as  to 
the  true  nature  of  the  case,  and  ether  was  administered  to  the  patient. 
When  partially  anaesthetized  she  became  quite  a(!tive  in  the  use  of  her 
legs,  which  were  thrown  about  in  every  direction  %vith  great  energy. 
One  should  study  all  cases  carefully,  and  should  not  be  hasty  in  making 
the  diagnosis.  Mistakes  are  frequently  made,  and  one  should  ahvays 
remember  what  has  before  been  said  in  this  papei',  that  organic  disease 
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often  exists  coincidently  with  symptoms  of  hysteria.  The  sex  and  age 
of  the  patient  are  always  to  be  taken  into  eonsideration  in  making  the 
diagnosis,  but  it  is  important  to  remember  that  hysteria  docs  exist  in 
men  with  the  typical  ansesthesias  and  other  stigmata  of  hysteria  which 
are  seen  in  women. 

Hysteria  and  neurasthenia  are  often  confounded.  It  is  true  that 
often  both  conditions  may  exist  in  the  same  patient,  but  as  often  they  do 
not.  They  are  thoroughly  different  diseases,  and  each  has  a  distinct 
syndrome  of  symptoms.  Neurasthenia  is  essentially  a  disease  of  mal- 
nutrition. The  patient  is  usually  thin  and  anaemic ;  there  are  feeble- 
ness of  body,  bad  circulation,  and  lack  of  energy.  Hysteria  is  essen- 
tially a  psychosis.  In  it  there  are  present  globus  hystericus,  anaesthesia, 
ovarian  tenderness,  and  paralysis.  Neurasthenia  occurs  as  often  in  men 
as  in  women ;  hysteria  is  most  common  in  women.  Neurasthenia  never 
begins  or  recovers  suddenly ;  hysteria  often  does  so.  Hypochondriasis 
differs  from  hysteria  in  that  it  occurs  mostly  in  men  and  is  a  condition 
of  introspective  speculation. 

Epileptic  convulsions  may  be  mistaken  for  the  "grand  attack"  of 
hysteria,  but  a  careful  study  of  the  seizure  will  generally  prevent  a  mis- 
take. In  epilepsy  the  attack  is  sudden  ;  there  are  biting  of  the  tongue 
and  complete  unconsciousness.  The  attack  seldom  lasts  more  than  a 
minute  or  two,  and  the  patient  usually  sleeps  profoundly  as  soon  as  the 
attack  is  over.  In  hysteria  the  attack  usually  comes  on  gradually  ;  the 
movements  are  more  violent,  the  patient  throwing  herself  about,  and 
assuming  the  various  positions  of  opisthotonos  and  the  like,  which  have 
been  described  above.  The  patient  does  not  bite  the  tongue,  and  it  is  usu- 
ally found  that  the  conjunctivae  are  sensitive,  so  that  when  the  balls  of 
the  eye  are  touched  the  lids  contract.  An  hysterical  attack  is  of  longer 
duration  than  an  epileptic  attack.  The  changeableness  of  the  symp- 
toms of  hysteria  are  characteristic  :  there  may  be  anaesthesia  one  day 
and  paralysis  the  next.  Above  all,  the  mental  attitude  of  the  patient 
is  to  be  taken  into  consideration. 

Prognosis, — Hysteria  is  a  disease  of  long  standing,  and  is  essen- 
tially chronic  in  its  nature.  The  danger  to  life  in  hysteria  is  practically 
nil,  although  cases  occasionally  do  arise  in  which  death  results  from 
exhaustion  after  prolonged  vomiting  or  from  some  intercurrent  disease. 
Hysterics  do  not  starve  themselves  to  death,  although  they  apparently 
come  dangerously  near  to  it  in  some  cases.  In  the  famous  case  of  the 
Welsh  "  fasting  girl,"  who,  when  a  watch  was  put  upon  her,  died  for 
want  of  nourishment,  it  was  then  found  that  her  parents  had  been  in 
the  habit  of  supplying  her  with  food  surreptitiously.  Gowers^  speaks 
of  death  having  occurred  from  laryngeal  spasm  in  an  hysterical  attack. 

The  question  of  complete  recovery  in  hysteria  depends  largely  upon 
the  treatment  employed  and  upon  the  opportunities  for  properly  man- 
aging the  case.  Many  cases  recover  fully  and  completely,  and  remain 
well ;  other  cases  never  regain  their  normal  health,  but  fall  into  a  state 
of  chronic  invalidism,  in  which  they  remain  for  the  rest  of  their  lives. 
The  contractures  become  greater  and  the  other  stigmata  more  pro- 
nounced. Contractures  and  local  spasms  are  symptoms  which  usually 
last  for  a  long  time.     Local  pains,  and  especially  the  tender  and  irrita- 

1  Op.  eit. 
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ble  spine,  may  endure  for  years.  Paralysis  and  aphonia — and  the 
convulsive  attacks  as  a  rule — yield  more  promptly  to  treatment.  In  all 
cases  the  prognosis  depends  upon  the  surroundings  and  the  individual 
peculiarities  of  the  case. 

Should  a  definite  cause  be  found  which  is  removable,  then  the  treat- 
ment of  the  case  is  plain  and  usually  satisfactory.  Should  there  be  a 
bad  condition  of  the  general  health,  with  anaemia  and  loss  of  flesh, 
improvement  in  these  conditions  is  usually  accompanied  by  relief  of  the 
hysterical  symptoms.  This,  however,  is  not  always  the  case,  for,  should 
the  environment  of  the  patient  continue  unwholesome,  she  may  gain  in 
flesh  and  color,  but  have  as  pronounced  hysterical  symptoms  as  before. 
Striimpell  ^  asserts  that  in  hysteria,  as  a  rule,  treatment  either  produces 
the  most  brilliant  results  or  else  it  has  no  effects  at  all.  This  is,  to  a 
great  extent,  true,  but  failures  in  the  treatment  of  hysteria  are  often  the 
fault  of  the  physician,  who  undertakes  the  management  of  a  case  when 
he  knows  he  is  handicapped  by  the  unfavorable  surroundings  of  his 
patient. 

Treatment. — The  moral  and  psychical  management  of  hysteria  is 
of  greater  importance  than  any  other  method  of  treatment,  and  this 
must  be  considered  in  every  plan  which  is  pursued.  By  far  the 
most  successful  scheme  in  the  treatment  of  hysteria  which  has  been 
devised  is  that  which  is  known  as  the  "  Weir  Mitchell  rest  cure."  By 
this  method  we  can  apply  various  means  which  are  essential  for  the 
cure  of  the  disease.  The  rest  treatment  enables  the  physician  to 
isolate  his  patient  and  to  remove  her  from  the  baleful  influences  which 
always  exist  at  home.  It  gives  him  an  opportunity  of  obtaining  a  con- 
trol of  the  patient  without  the  counter-influences  of  well-meaning  but 
injudicious  friends.  It  affords  the  best  means  for  improving  the  patient's 
physical  health,  and  removes  her  from  the  cares  and  excitements  which 
are  unavoidable  in  the  ordinary  home  life.  Another  important  influence 
of  the  rest  treatment  is  the  fact  that  the  prospect  of  release  from  the 
monotony  of  the  treatment  and  isolation  when  recovery  takes  place 
afibrds  the  strongest  possible  incentive  to  the  patient  to  make  every 
exertion  to  help  herself.  Suggestion,  which  always  plays  a  most  im- 
portant part  in  the  treatment  of  hysteria,  can  be  used  to  the  greatest 
advantage  when  the  patient  is  under  the  controlling  influence  of  only 
the  doctor  and  nurse.  It  is  essential  that  the  physician  should  gain  the 
ascendancy  over  the  patient's  mind,  but  ho  must  free  her  from  the  idea 
that  anything  is  done  in  the  treatment  as  a  ])unishment.  In  order  that 
rest  treatment  shall  be  successful  every  detail  should  be  carried  out  with 
the  utmost  care.  The  selection  of  a  nurse  is  of  prime  consequence.  A 
nurse  may  be  well  trained  and  thoroughly  cflicient  in  general  illness, 
but  yet  be  totally  unfit  for  tlie  care  of  an  hysteric.  The  nurse  should 
be  possessed  in  an  unusual  degree  of  tact,  and  should  have  resources  at 
her  command  for  diverting  and  occupying  her  patient.  She  should  be 
firm  and,  at  the  same  time,  gentle  and  kind.  There  are  no  cases  in 
which  it  is  so  necessary  that  the  "  suaviter  in  modo  "  should  be  com- 
bined with  the  "  fortiter  in  re," 

Massage  is  a  necessary  adjimct  to  the  rest  treatment.  Not  only  does 
it  give  the  much-needed  exercise  to  the  muscles,  keeping  up  their  nu- 

^  Practice  of  Medkine,  p.  813. 
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trition,  as  well  as  promoting  the  process  of  digestion,  but  it  makes  a 
break  in  the  monotonous  daily  life  of  the  patient.  It  is  not  desirable 
to  have  the  massage  given  by  the  nurse,  but  to  have  a  trained  masseuse 
come  daily  to  give  the  treatment.  The  masseuse,  as  well  as  the  nurse, 
should  have  special  qualifications  for  her  work,  and,  as  Lloyd  says,^  she 
can  often  aid  in  the  influence  of  suggestion  upon  the  patient's  mind. 
Electricity  is  not  so  important  as  massage,  but  it  serves  a  useful  part. 
I  have  shown  elsewhere  ^  that  a  rise  in  temperature  from  one  half  of  a 
degree  to  one  degree  F.  follows  electrical  treatment.  Faradism  is  the 
form  of  electricity  to  be  selected,  but  frictional  electricity  has  its  uses  in  the 
treatment  of  ansesthesia  and  in  irritable  spine.  The  length  of  time  for 
which  the  patient  is  to  be  kept  at  absolute  rest  must  depend  upon  the  indi- 
vidual case,  but  it  is  wise  to  get  the  patient  up  and  about  as  soon  as  pos- 
sible. One  matter  of  the  greatest  importance  is  not  to  allow  the  patient  to 
return  to  her  daily  life  as  soon  as  she  is  convalescent.  Relapses  in  hysteria 
occur  readily,  and  are  usually  harder  to  cure  than  the  original  attack. 

The  points  of  chief  importance  in  the  rest  treatment  are  rest,  com- 
bined witii  passive  exercise,  over-feeding,  and  isolation.  While  absolute 
seclusion  is  not  essential  in  every  case,  there  are  but  few  cases  in  which 
we  can  make  an  exception.  In  order  to  secure  proper  isolation  it  is 
necessary  that  the  patient  should  be  removed  from  her  own  home. 
Few  cases  are  successfully  treated  at  home.  The  patient  should  be  sent 
to  a  quiet  boarding-house  or  properly  conducted  sanitarium,  where  the 
diet  can  be  regulated  according  to  the  views  of  the  physician.  A  good 
nurse  is  selected,  who  is  required  to  remain  with  her  patient  all  the 
time,  except  for  a  period  not  exceeding  two  hours  in  a  day  for  exercise 
and  fresh  air.  She  shoidd  leave  her  patient  at  the  time  when  the  mas- 
seuse comes  to  give  her  treatment.  The  patient  is  directed  to  remain 
all  the  time  in  bed.  She  may  be  allowed  to  lie  on  a  cot  or  lounge  which 
is  brought  alongside  of  the  bed  once  or  twice  a  day  when  the  bed  is 
made,  but  these  are  the  only  times  when  she  should  get  out  of  bed. 
The  diet  at  first  should  be  confined  to  milk.  It  is  not  well  in  any  case 
to  ask  a  patient  whether  she  can  drink  milk,  because  so  many  persons 
have  the  idea  that  they  cannot  take  it.  If  milk  is  ordered  in  small 
quantities  and  at  short  intervals,  it  is  seldom  that  one  finds  a  patient  who 
cannot,  by  degrees,  be  made  to  take  a  sufficient  quantity.  As  a  rule,  it  is 
well  to  begin  with  four  ounces  of  milk  every  two  hours,  and  to  increase  the 
amount  by  one  ounce  each  day  until  eight  or  nine  ounces  are  given.  At 
the  end  of  this  time,  if  the  patient  begins  to  desire  solid  food,  the  inter- 
vals between  the  times  for  taking  milk  may  be  increased  and  the  ordi- 
nary meals  may  be  given,  beginning  at  first  with  very  light  and  easily 
digested  food,  such  as  a  lamb  chop  for  breakfast  with  a  cereal,  roast  or 
broiled  chicken  for  dinner,  with  some  green  vegetables,  and  supper  consist- 
ing of  stale  bread  and  cooked  fruit.  By  degrees  the  variety  and  amount 
of  each  meal  should  be  increased,  and  the  patient  should  be  encouraged 
in  every  way  to  eat  not  only  as  much  as  she  desires,  but  a  great  deal 
more  than  she  has  the  inclination  for,  milk  being  still  given  with  meals 
and  between  meals.  When  the  patient  first  wakes  in  the  morning  a 
glass  of  hot  milk  or  cocoa  should  always  be  given,  and  the  last  thing  at 
night  milk  in  some  form  should  be  taken.     Malted  milk  or  Nestle's  food 

^  Op.  cit.  2  Mitchell' s  Nervous  Diseases  in  Women. 
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may  be  given  as  a  substitute  for  milk  in  some  cases.  Massage  should  be 
applied  once  a  day  in  most  cases,  but  a  second  application  is  sometimes 
advisable.  Massage  should  never  be  given  either  immediately  before  or 
immediately  after  a  meal.  There  should  ahvays  be  an  interval  of  an 
hour  or  two  between  massage  and  a  meal.  Electricity  should  be 
applied  four  or  five  hours  after  massage,  its  object  being  to  give  pas- 
sive exercise  to  the  muscles  and  to  promote  circulation.  It  is  not  well 
that  one  form  of  passive  exercise  should  follow  the  other  too  closely. 
The  follo^ving  is  the  usual  daily  schedule  for  the  average  rest  treat- 
ment :  On  first  awakening  the  patient  should  take  a  cup  of  hot  cocoa 
or  milk,  about  nine  ounces,  and  immediately  after  this  she  should 
be  given  a  sponge  bath,  either  hot  or  tepid,  followed  by  friction  with  a 
rough  towel,  and  the  other  parts  of  the  toilet  should  then  be  made.  The 
breakfast  should  now  be  brought,  with  which  two  ounces  of  liquid  malt 
extract  should  be  taken  and  a  glass  of  milk.  After  breakfast  the  patient 
should  have  absolute  rest  for  an  hour,  not  talking  or  having  any  reading 
aloud.  About  ten  o'clock  a  glass  of  milk  should  be  taken,  and  about  eleven 
massage  may  be  administered.  As  soon  as  it  is  finished  another  glass  of 
milk  should  be  taken,  and  the  patient  should  try  to  sleep  for  an  hour,  or, 
at  any  rate,  to  remain  quiet  for  this  length  of  time.  Dinner  should  be 
eaten  at  about  one-thirty,  and  this  meal  is  to  be  followed  by  an  hour's  quiet. 
At  about  3.30  p.  M.  another  glass  of  milk  should  be  taken,  and  shortly 
after  this  electricity  may  be  given.  At  six-thirty  the  supper  should  be 
eaten,  and  at  half-past  eight  the  patient  should  prepare  for  the  night. 
After  making  a  slight  toilet  the  nurse  may  give  light  massage  for  fifteen 
or  twenty  minutes,  then  give  the  patient  a  glass  of  milk  or  hot  malted 
milk,  and  she  should  settle  to  sleep  for  the  night.  This  routine  should 
be  kept  up  with  such  modifications  as  the  physician  may  find  necessary, 
depending  upon  the  peculiarities  of  the  individual,  for  six  or  eight 
w'eeks.  If  possible,  the  patient  should  be  weighed  once  a  week,  so 
that  one  may  judge  accurately  of  the  amount  of  gain  in  weight.  If  no 
scales  are  in  the  house  where  the  patient  is,  one  has  to  judge  by  the 
general  appearance  of  the  patient,  and  the  amount  of  food,  especially 
the  amount  of  liquid  food,  is  to  be  regulated  accordingly.  At  the  end 
of  six  or  eight  weeks,  if  the  patient  has  shown  distinct  evidence  of 
improvement,  she  may  be  allowed  to  sit  up  for  a  few  minutes  each  day, 
gradually  and  systematically  increasing  the  time ;  and,  as  a  rule,  when 
sitting  up  begins  the  patient  may  be  allowed  to  read  to  herself  or  to  do 
some  needlework  or  to  exercise  the  mind  in  different  ways.  It  is  not, 
as  a  rule,  well  to  admit  visitors  until  the  patient  is  so  far  well  that  she 
is  sitting  uj)  for  a  couple  of  hours  twice  a  day  and  beginning  to  walk 
al)out  her  room.  The  amount  of  weight  gained  in  such  cases  is  often 
very  surprising,  and  in  patients  who  are  already  sufficiently  stout  the 
change  in  the  color  of  the  skin,  the  temj)erature  of  the  hands  and  feet, 
and  the  firmness  of  the  muscles  is  most  satisfactory.  In  cases  of  hys- 
teria with  gastric  sym])toms,  such  as  anorexia  and  vomiting,  the  feed- 
ing by  the  tul)e  is  of  the  greatest  importance.  The  stomach  should  be 
washed  out  with  tcjiid  water,  to  which  may  be  added  sodium  bicar- 
bonate or  an  antiferment  like  boracic  acid  or  thymol,  and  then,  before 
withdrawing  the  tube,  the  nourishment  which  it  is  intended  to  give  may 
be  poured  into  the  stomach.     It  is  very  seldom  that  this  is  not  retained. 
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This  raetliod  of  feeding  is  advantageous,  because  a  large  amount  of 
nutriment  can  be  placed  in  the  stomach  without  the  patient's  knowledge 
of  the  quantity  or  character  of  the  food ;  and  this  is  often  of  great 
importance.  A  notable  exam])le  of  the  benefit  of  tliis  method  of  feeding 
is  that  of  a  young  woman  wlio  was  recently  under  my  charge.  She  had 
hysterical  anorexia  and  various  other  neurotic  phenomena.  She  had 
become  extremely  emaciated  from  lack  of  sufficient  nourishment,  for 
she  took  only  a  small  quantity  of  food,  and  if  she  felt  any  discomfort 
after  taking  it,  she  insisted  on  the  use  of  the  stomach-tube  to  empty  the 
stomach.  The  patient  was  twenty-five  years  of  age,  five  feet  five  inches 
in  height,  and  in  December,  1897,  weighed  but  sixty-four  pounds.  She 
was  given  eight  ounces  of  milk  every  two  hours  during  the  day,  and 
every  morning  the  stomach  was  washed  out,  and  there  was  then  poured 
into  it  one  pint  of  milk,  two  raw  eggs,  and  two  ounces  of  beef-juice.  The 
patient  had  previously  declared  her  inability  to  digest  either  eggs  or  beef- 
juice,  so  she  was  not  allowed  to  know  what  was  given  through  the  tube. 
In  June,  six  months  after  treatment  was  begun,  she  weighed  a  hundred 
and  twenty-four  pounds,  a  gain  of  sixty  pounds,  or  an  average  gain  of  a 
pound  and  a  half  a  week  during  her  treatment.  Her  other  hysterical 
symptoms  practically  vanished. 

Travel,  change  of  climate,  and  sea-bathing  are  beneficial  in  cases  where 
the  patient  will  not  or  cannot  take  the  "  rest "  treatment.  Mills  advises 
against  high  altitudes  in  cases  of  hysteria.  Hydrotherapy  is  of  great 
use  in  the  treatment  of  hysteria.  Not  only  does  it  have  a  marked 
mental  impression,  but  the  douches  and  sprays  have  a  most  beneficial 
effect  on  the  circulation  and  general  strength  of  the  patient.  It  is  neces- 
sary to  bear  in  mind  that  the  baths  and  douches  should  be  of  but  short 
duration.  Too  long  a  time  in  the  douche  is  apt  to  be  followed  by  a 
depressing  reaction.  In  the  hysteria  of  children  the  patient  should  be 
at  once  removed  from  school,  and,  if  possible,  sent  away  from  home  to 
the  country  or  seashore  with  a  nurse. 

In  the  treatment  of  the  "  grand  attacks  "  various  means  have  been 
used  with  more  or  less  success.  Nitrite  of  amyl  by  inhalation  sometimes 
cuts  short  the  seizure.  Apomorphine,  gr.  -^,  hypodermically,  has  been 
recommended  in  the  milder  attacks  ;  stopping  the  respiration  by  holding 
the  nose  and  mouth  for  thirty  or  forty  seconds  will  often  arrest  the  fit, 
and  dashing  cold  water  over  the  fi^ce  and  neck  will  sometimes  succeed, 
but  in  obstinate  cases  a  cold  tub-bath  may  be  necessary.  Deep  pressure 
over  the  ovaries  is  said  to  stop  a  fit,  but  I  have  never  seen  the  procedure 
succeed.  Aphonia  is  often  cured  by  faradism  or  by  drawing  sparks 
from  the  skin  over  the  larynx  with  the  static  machine.  Mitchell  recom- 
mends that  a  patient  with  aphonia  be  instructed  to  speak  only  when  the 
lungs  are  filled  after  a  full  inspiration.  I  have  often  used  this  method 
with  striking  success.  Ovarian  tenderness  usually  disappears  after  care- 
ful and  skilful  massage.  The  tenderness  in  the  ovarian  region  is  probably 
not  in  the  ovary,  for  hysterical  men  sometimes  complain  of  pain  in  the 
same  region.  Sometimes  a  succession  of  small  blisters  cures  the  pain  in 
this  locality  when  all  other  means  have  failed.  Operations  upon  the 
ovaries  are  seldom  justifiable.  A  number  of  cures  of  hysteria  have  been 
recorded  after  removal  of  the  ovaries,  but  the  result  was  probably  due 
in  every  case  to  suggestion.     Some  of  the  worst  and  most  intractable 
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cases  of  hysteria  which  I  have  seen  have  followed  removal  of  the  ovaries. 
In  cases  of  extreme  dysmenorrhoea,  associated  with  severe  hysterical 
attacks  at  every  menstrual  period,  which  are  not  relieved  by  a  proper 
course  of  rest  treatment,  the  operation  of  oophorectomy  is  a  perfectly 
legitimate  procedure. 

Contractures  are  often  obstinate  in  yielding  to  treatment.  Sometimes 
after  anaesthesia  they  are  completely  relaxed,  and  the  application  of  a 
splint  to  the  limb  will  prevent  further  return  of  the  contracture.  In 
cases  of  long  standing,  however,  tenotomy  is  necessary.  Mitchell  has 
recorded  a  remarkable  case  in  which  extensive  contracture  existed, 
which  was  relieved  by  repeated  tenotomies,  and  the  ultimate  result  was 
most  satisfactory. 

Drugs  are  seldom  required  in  hysteria  except  to  fulfil  indications 
which  may  arise.  It  is  an  incontrovertible  fact  that  there  is  no  drug 
which  is  a  specific  in  hysteria.  Chloral,  bromides,  opium,  and  the  coal- 
tar  preparations  should  be  avoided,  as  they  are  positively  harmful.  In 
cases  in  which  the  patient  cannot  be  removed  from  home  some  drugs 
may  be  used  for  their  moral  effects.  The  valerianates  and  asafoetida  are 
the  most  efficient  drugs  which  we  have  at  our  disposal,  and  they  certainly 
seem  to  be  beneficial  in  some  cases.  Patients,  for  example,  who  come  as 
out-cases  to  dispensaries  improve  under  the  use  of  remedies.  Many  cases 
require  iron  and  arsenic  for  the  anaemia  which  may  exist.  Constipation 
demands  serious  attention  in  almost  every  case,  and  it  is  usually  most 
troublesome  to  manage.  Cascara  sagrada  is  a  useful  drug  for  this  con- 
dition, and  the  well-known  combination  of  aloin,  belladonna,  and  strych- 
nine is  sometimes  better.  In  some  cases  a  pill  of  the  following  pre- 
scription, 

^.  Extract!  physostigmatse,  gr.  ^ ; 

Extracti  belladonnae,  gr.  ^ ; 

Extracti  nucis  vomicae,  gr.  \. — M. 

given  three  times  a  day,  affords  tone  to  the  intestinal  canal,  and  with 
the  aid  of  an  enema  or  a  glycerin  suppository  the  bowels  may  be  made 
to  move  regularly. 

Dermographism  (Autographic  Women). 

A  nimi])cr  of  cases  have  been  recorded  under  this  name  in  wliich 
tlie  skin  has  the  peculiar  property  of  preserving  for  some  time  marks 
wliich  may  be  made  upon  it.  Any  marks  or  lines  drawn  upon  it  rise 
up,  greatly  enlarged,  as  a  distinct  welt,  and  remain  in  that  condition  for 
some  hours.  The  experiment  has  been  made  of  writing  with  a  bhnit 
instrument  or  the  finger-nail  upon  the  skin,  and  after  a  few  minutes  the 
writing  has  been  shown  in  marked  relief,  attaining  a  thickness  of  from 
one  and  a  lialf  to  two  millimetres.  Tlie  lesion  may  last  from  an  hour 
or  two  to  several  days,  and  the  elevated  lines  are  either  rose-colored  or 
white.  Derm()gra])liisni  has  been  observed  ])rin('ipally  in  hysterical 
women,  but  it  has  been  found  also  in  others  in  whom  there  was  no  sus- 
picion of  this  taint.  This  peculiar  susce])tibility  of  the  skin  is  regarded 
by  dermatologists  as  a  form  of  urticaria,  for  in  many  particulars  it 
resembles   this  affection.     It  is   prineij)ally  interesting  because  of  the 
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sensational  uses  hysterical  persons  have  made  of  the  peculiarity  when 
they  found  that  they  were  possessed  of  it.  The  affection  has  been  fully 
described  by  Dujardin-Beaumetz  and  Bartholemy  (Fig.  81). 

Fig.  81. 


Hysterical  dermographism  (liarthulcmy). 

Hysterical  CEdbma. 

(Edema  is  an  interesting  stigma  of  hysteria.  It  is  often  met  with  in 
connection  with  hysterical  joints  and  contractures.  It  is  generally 
unilateral,  although  exceptions  to  this  rule  have  been  noted  and  a  gen- 
eralized form  has  been  described.  The  appearance  of  the  skin  which  is 
the  seat  of  hysterical  oedema  is  sometimes  white,  as  in  ordinary  dropsy ; 
sometimes  rose-colored  or  red ;  but  most  frequently  it  is  a  bluish  or 
violet  color.  The  color  usually  remains  the  same  in  different  attacks, 
even  if  it  be  located  at  different  points.  The  swelling  is  always  hard, 
and  the  pressure  of  the  fingers  makes  little  or  no  impression.  Punctures 
do  not  give  exit  to  serum.  In  most  cases  the  oedema  affects  the  entire 
circumference  of  the  member,  but  in  some  cases  there  is  a  locaKzed 
swelling.  The  temperature  of  the  surface  may  be  normal  or  lowered  in 
the  white  and  blue  varieties  of  oedema,  but  in  the  rose-colored  and  red 
forms  the  temperature  is  elevated.  There  are  general  sensory  disturb- 
ances in  connection  with  oedema,  and  Charcot  has  observed  loss  of 
thermal  sense.  The  oedema  in  these  cases  decreases  and  increases  under 
the  influence  of  the  patient's  general  condition,  and  may  vary  with  the 
contractures  or  paralyses  which  are  present  in  connection  with  it. 

The  DUEATION  of  the  affection  may  be  as  long  as  two  or  even  five  years. 

The  DIAGNOSIS  of  hysterical  oedema  is  not  difficult  when  other  hys- 
terical symptoms  coexist.  Of  course  when  the  swelling  is  rose-colored 
and  is  about  a  joint  rheumatism  is  suggested.  The  absence  of  high 
temperature  and  the  comparatively  small  amount  of  pain  present  excludes 
rheumatism.  Hysterical  oedema  lias  been  mistaken  for  phlegmasia  alba 
dolens,  but  this  error  should  not  be  made  if  the  history  and  symptoms 
are  carefully  observed.  In  some  cases  of  hysteria  certain  phenomena 
are  present  which  are  suggestive  of  Raynaud's  disease.  The  extremities 
may  become  white  and  cold,  or  may  change  to  a  purple  color,  as  in  the 
latter  disease. 
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THE  DISORDERS   OF  SLEEP;  ECSTASY  AND  TRANCE; 

CATALEPSY. 

The  Disorders  op  Sleep. 

IxTRODUCTiON. — "  Blessecl  is  the  man  who  invented  sleep,"  said 
Sancho  Panza  ;  and  in  this  sentiment  agrees  every  one  who  has  expe- 
rienced the  benefit  of  sound  and  refreshing  sleep.  Nothing  is  so  essen- 
tial to  vigorous  and  normal  mental  and  bodily  health  as  sleep,  and  no 
one  can  long  maintain  natural  conditions  without  an  adequate  amount 
of  sleep.  Many  persons  imagine  that  they  can  do  without  the  proper 
proportion  of  sleep,  but  sooner  or  later  outraged  nature  will  show  the 
result  of  the  deprivation  of  its  natural  and  most  efficient  restorative. 
Individuals  vary  as  to  the  amount  of  sleep  required  according  to  age^ 
sex,  occupation,  and  a  variety  of  other  circumstances.  Some  persons 
require  less  sleep  than  others  under  similar  conditions,  and  appear  to  suifer 
but  little  inconvenience  from  the  loss  of  it.  Napoleon  was  said  to  have 
taken  but  four  or  five  hours'  sleep  nightly,  but  it  is  to  be  borne  in  mind 
that  he  had  also  the  faculty  for  falling  asleep  almost  at  command,  and 
was  said  to  have  the  capacity  for  sleeping  under  almost  any  conditions 
and  circumstances.  It  is  told  of  him  that,  after  spending  days  and 
nights  in  preparation  for  a  decisive  conflict,  he  has  been  known  repeat- 
edly to  fall  asleep  in  the  midst  of  the  uproar  of  battle  and  get  a  few 
moments'  rest  in  this  way.  Habit  has  much  to  do  with  the  amount  of 
sleep  demanded  by  the  individual.  A  person  may  accustom  himself  to 
take  ten  or  twelve  hours  of  sleep  in  the  twenty-four  without  any  ap- 
parent effect  on  his  general  condition.  Brain-workers,  as  a  rule,  need 
fewer  hours  of  sleep  than  persons  whose  life  is  one  of  bodily  exertion 
and  activity  in  the  open  air.  The  newborn  child  sleeps  most  of  the 
time,  provided  it  is  healthy,  and  wakes  only  long  enough  to  take  nourish- 
ment. As  the  individual  grows  older  less  sleep  is  required.  According 
to  T.  Crichton  Brown,  the  amount  of  sleep  required  at  different  ages  is 
as  follows  :  At  four  years,  twelve  hours ;  at  seven  years,  eleven  hours  ; 
at  nine  years,  ten  and  a  half  hours  ;  at  fourteen  years,  ten  hours ;  at 
seventeen  years,  nine  and  a  half  hours  ;  at  twenty-one  years,  nine  hours  ; 
after  this,  seven  or  eight  hours ;  and  in  old  age  five  or  six  hours  are  all 
that  are  necessary.  In  cold  climates  the  inhabitants  take  far  more  sleep 
than  in  temperate  or  warm  countries.  The  conditions  of  life  in  the 
frigid  zone,  however,  no  doubt  have  much  to  do  witli  the  amount  of 
sleep  indulged  in,  for  in  temperate  climates  the  hours  of  sleep  taken  by 
an  individual  in  winter  do  not  exceed  those  taken  by  him  in  the  summer. 
Women  generally  require  more  sleep  tlian  men,  although  this  is  not  by 
any  means  always  the  case.  The  lengtli  of  time  for  which  a  person  can 
be  entirely  deprived  of  sleep  is  about  the  same  as  that  for  which  he  can 
go  without  food — namely,  about  three  weeks. 

Normal  sleep  is  a  state  of  ])hysiol()gi('al  unconsciousness  in  which 
the  whole  })ody  falls  into  a  condition  of  functional  rest,  while  nutritive 
activity  is  uninterrupted.  Nor  are  the  fun(ttions  of  the  brain  entirely 
in  abeyance  during  sleep,  for  we  have  undoubted  evidence  that  there 
are  certain  mental  operations  which  continue  during  even  the  deepest 
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sleep.  Dreams  are  evidence  of  this,  and  some  writers  assert  that  no 
natural  sleep  is  ever  entirely  dreamless.  Even  in  the  lower  animals 
there  is  probably  a  certain  amount  of  l>rain  activity  during  sleep,  for  it 
is  not  uncommon  to  see  a  hunting  dog,  while  lying  before  a  tire  asleep, 
make  short  barks  and  some  involuntary  muscular  movements,  as  if  in 
his  dreams  he  were  in  active  pursuit  of  a  fleeing  rabbit.  That  there  is 
unconscious  cerebration  during  sleep,  as  well  as  in  waking  hours,  is 
shown  by  the  fact  that  frequently  an  individual  falls  asleep  while  mak- 
ing an  effort  to  recall  some  fact,  and  on  waking  in  the  morning  he  finds 
that  the  circumstance  has  come  clearly  to  him.  A  remarkable  instance 
of  brain  activity  during  sleep  is  the  experience  of  a  professor  of  mathe- 
matics in  the  University  of  Pennsylvania  who  had  been  working  for 
days  to  solve  an  intricate  problem,  and  had  almost  given  up  in  despair. 
One  night,  after  hours  of  hard  study  over  the  problem,  he  dreamed  that 
he  had  worked  it  out  by  a  method  which  had  never  before  occurred 
to  him.  On  waking  the  dream  was  so  distinct  in  his  mind  that  he 
took  pencil  and  paper  and  wrote  out  the  problem  and  its  solution  with 
entire  satisfaction. 

Various  theories  have  been  advanced  as  to  the  physiology  of  sleep, 
but  most  of  them  have  been  abandoned.  One  of  the  oldest  was  that 
of  venous  congestion,  but  this  is  not  tenable,  because  when  congestion 
of  the  brain  is  artificially  produced  sleep  does  not  occur.  At  one  time 
the  prevailing  view  as  to  the  cause  of  sleep  was  that  there  was  a  condi- 
tion of  anaemia  of  the  brain.  This  idea  was  the  more  readily  accepted 
because  it  was  found  by  experiments  on  animals  that  during  sleep  the 
blood-supply  to  the  brain  was  lessened.  In  1860  on  trephining  the 
skull  of  dogs  Durham  found  that  when  the  animal  was  asleep  the 
blood-pressure  was  much  diminished.  In  man  the  ojDportunity  has  also 
frequently  been  presented  of  examining  the  cerebral  circulation  during 
sleep  through  openings  in  the  skull  which  have  been  caused  by  trephin- 
ing for  disease  or  injuries.  The  degree  of  anaemia  in  sleep,  however, 
is  only  slight,  and  in  cases  in  which  the  blood-supply  is  greatly  dimin- 
ished by  hemorrhages  or  through  operations  which  have  cut  off  the 
greater  part  of  the  cerebral  circulation  drowsiness  has  not  always  been 
present.  We  then  are  forced  to  the  conclusion  that  the  anaemic  condi- 
tion of  the  brain  which  is  found  during  sleep  is  the  result,  and  not  the 
cause,  of  sleep.  The  true  cause  of  sleep  is  no  doubt  some  nutritive  change 
in  the  cells  of  the  cortex.  Some  writers  believe  that  these  cells  become 
surcharged  with  effete  material  during  the  working  hours,  and  thus  the 
senses  are  benumbed.  It  is  more  likely  that  the  changes  in  the  nerve 
cells  are  the  direct  effect  of  fatigue.  Experiments  have  shown  that 
long-continued  activity,  either  bodily  or  mental,  causes  distinct  changes 
in  the  nerve  cells.  Hodge  in  his  interesting  observations  on  birds 
demonstrated  that  after  great  muscular  effort  the  nerve  cells  showed, 
under  the  microscope,  distinct  nutritive  changes,  vacuoles  appearing  in 
the  cells.  After  rest,  and  especially  after  sleep,  the  cell  recovers  its  nor- 
mal state,  but  if  the  fatigue  has  been  too  great  and  the  nutritive  changes 
too  pronounced,  the  cell  never  recovers.  It  has  been  suggested  that  there 
is  a  sleep  centre  in  the  brain  which  when  acted  upon  tends  to  inhibit 
consciousness  and  thus  bring  about  a  somnolent  condition.  The  recent 
theories  as  to  the  movements  of  the  neuron  would  assist  largely  in  the 
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explanation  of  the  phenomena  of  sleep  were  it  proven,  or  possible  to 
prove,  that  the  neui'on  really  possesses  the  power  of  contractility.  In 
post-mortem  examinations  of  the  nervous  system  the  dendrites  of  the 
nerve  cells  are  never  found  in  contact  with  those  of  other  cells.  They 
may  be  very  near,  but  do  not  actually  touch.  It  has  been  suggested 
that  in  a  condition  of  functional  activity  the  cell  processes  are  prolonged 
until  they  touch  those  of  other  cells,  but  if  through  some  agency  the 
processes  are  retracted  and  no  longer  communicate  with  others,  then 
function  ceases.  In  the  same  manner,  when  the  dendrites  of  the  cor- 
tical cells  gradually  retract  a  condition  of  somnolence  comes  on  and 
sleep  occurs. 

Hypnotism. 

Hypnotism,  or  artificial  sleep,  is  a  morbid  mental  state  produced  in 
susceptible  persons  by  certain  methods.  In  hypnosis  various  phenomena 
are  present.  There  may  be  complete  suspension  of  consciousness,  the 
subject  being  placed  in  a  deep  sleep.  The  most  important  feature  of 
this  state  is  that  the  subject  loses  his  own  volition  and  falls  into  a  con- 
dition of  suggestability,  so  that  his  actions  are  wholly  under  the  control 
of  another  person — that  is,  the  operator.  While  some  of  the  faculties 
are  insensible  to  external  impressions,  others  seem  stimulated  to  an 
exalted  degree  of  sensibility,  and  the  mind  becomes  cajjable  of  intense 
concentration  about  some  idea  or  feeling.  The  individual  seems  to  have 
a  dual  personality,  each  personality  being  quite  distinct  from  the  other. 
In  some  cases  of  hysteria  the  same  condition  of  double  consciousness 
exists.  This  state  has  been  explained  by  the  theory  that  there  is  in  the 
individual  a  subconscious  realm  which  is  capable  of  reasoning  and  direct- 
ing many  actions  wdthout  the  knowledge  of  the  principal  consciousness. 
After  awakening  from  the  hypnotic  state  the  patient  has  no  recollection 
of  what  has  occurred  while  in  that  condition.  About  20  per  cent,  of 
ordinary  individuals  are  susceptible  to  hypnotic  influence.  Children  are 
easily  hypnotized,  but  after  the  age  of  forty-five  persons  are,  as  a  rule, 
insusceptible.  Sex  makes  comparatively  little  difference,  although  it  is 
considered  by  some  authorities  that  w^omen,  and  especially  those  who  are 
hysterical,  are  most  easily  affected.  Persons  of  nervous  or  imaginative 
temperament,  and  more  especially  those  who  are  accustomed  to  obey 
and  have  been  used  to  discipline,  are  more  readily  brought  under  the 
influence  of  hypnotism.  In  France,  Charcot  found  many  patients  in 
La  Salpetricre  who  could  be  hypnotized.  Indeed,  the  studies  made  by 
Charcot  of  hypnotism  in  this  institution  are  the  most  elaborate  and 
complete  that  wc  have.  The  insane  are  difficult  to  hvpnotize,  and 
many  hysterical  patients  are  also  insuscei)tible.  After  a  person  has 
been  hypnotized  one  or  more  times  he  is  more  easily  influenced.  In 
some  cases  three  or  four  attempts  must  be  made  before  the  patient  is 
brought  into  a  state  of  hypnosis,  and  many  ]>ersons  can  never  W  livp- 
notized.  In  those  who  have  been  frequently  hypnotized  tlie  merest 
suggestion  is  often  sufficient  to  put  tliem  into  this  state,  and  persons 
may  go  into  this  condition  l)y  an  effort  of  their  own. 

Methods. — Various  methods  of  inducing  hypnotism  have  been  used. 
Most  of  these  depend  upon  impressions  made  upon  the  sensory  impulses 
of  the  body.     Among  the  older  metliods  eiujiloyed  were  light  pressure 
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on  the  eyeballs,  making  convergence  of  the  eyes  upon  some  near  object, 
sudden  or  monotonous  impulses  upon  the  auditory  nerve  by  sounds,  and 
friction  or  stroking  the  skin  of  diti'erent  parts  of  the  body.  Charcot 
made  use  of  sounds  in  causing  hypnotism,  and  even  the  ticking  of  a 
watch  was  found  sufficient  to  produce  the  phenomena  in  some  cases. 
Richet  used  passes  and  mesmeric  strokes.  It  is  probable  that  all  of 
these  plans  acted  through  suggestion.  Many  of  the  lower  animals  can 
be  readily  hypnotized.  Some  of  the  marvellous  feats  performed  by  the 
fakirs  of  India  may  be  explained  on  the  hypothesis  that  they  are  done 
under  the  influence  of  hypnotism. 

At  the  present  time  there  are  practically  but  two  plans  of  indu- 
cing hypnotism :  one  is  what  is  called  the  "  fixation  method,"  and  is 
quite  old,  and  is  that  which  was  employed  by  Braid  and  Heidenhain 
and  also  by  the  Paris  school,  of  which  Charcot  was  ihe  head ;  and 
the  other  is  the  "  suggestion  method,"  which  is  identified  with  the 
Nancy  school,  represented  by  Bernhein,  Liegeois,  and  Beaurnis.  In 
the  first  method  the  patient  is  made  to  gaze  fixedly  at  some  bright 
object,  which  is  held  six  or  eight  inches  from  the  eyes  and  slightly 
above  the  line  of  vision,  for  several  minutes.  The  convergence  of  the 
eyes  in  the  upward  position  is  an  important  feature  in  inducing  hypno- 
tism, and  it  is  said  to  be  capable  of  inducing  hypnotism  in  the  blind. ^ 
After  the  eyes  have  been  fixed  steadily  on  the  object  for  five  or  six 
minutes  passes  may  be  made  with  the  hand  over  the  face  several  times, 
and  the  subject  is  asked  to  open  his  eyes.  If  he  can  do  so,  the  process 
is  again  repeated  in  tlie  same  manner  as  before.  An  apparatus  is  some- 
times used  for  the  fixation  method  in  which,  by  means  of  clockwork,  a 
number  of  small  mirrors  are  made  to  revolve  before  the  patient's  eyes. 
This  apparatus  does  not  seem  to  possess  any  special  advantages  over  the 
ordinary  plan  of  having  the  patient  look  at  a  bright  object.  In  the 
suggestion  method  the  operator  sits  before  the  patient,  and  he  talks  to 
the  latter  in  a  monotonous  and  confident  tone  of  voice.  He  tells  the 
subject  that  he  is  going  to  sleep,  and  talks  to  him  somewhat  in  this 
strain  :  "  Tliink  of  nothing  but  that  you  are  going  to  fall  asleep.  You 
are  going  to  fall  asleep,  and  will  dream  pleasantly.  Your  eyelids  are 
growing  heavy  ;  you  cannot  keep  them  open.  Sleep  is  coming  over 
you.  You  feel  tired.  Your  limbs  become  heavy.  You  will  soon  be 
unable  to  open  your  eyes.  Now  you  cannot  open  your  eyes.  You  will 
soon  be  asleep.  You  are  now  asleep."  After  a  few  minutes  of  this  talk 
the  patient  actually  falls  into  a  sound  slumber,  usually  maintaining  the 
sitting  position,  or  he  may  incline  to  fall  from  the  chair  and  have  to  be 
supported  to  a  recumbent  position.  Many  operators  use  a  combination 
of  both  of  the  above  methods.  The  patient  is  made  to  look  fixedly  at 
a  bright  object,  like  a  new  coin  or  shiny  button,  and  at  the  same  time 
suggestions  of  sleep  are  made  by  the  operator  in  a  quiet  but  firm  tone. 
Both  methods  may  be  aided  after  a  time  by  gentle  passes  of  the  hand 
over  the  face,  the  motions  being  always  in  the  same  direction,  and  occa- 
sionally gentle  pressure  is  made  on  the  eyelids  with  the  fingers.  The  dura- 
tion of  the  hypnotic  sleep  varies,  but  if  left  alone  the  patient  wakens 
spontaneously  after  a  time,  usually  after  one  or  two  hours,  with  no  remem- 
brance of  what  has  happened.  The  patient  can  be  aroused  by  stroking 
^  Mills :  System  of  Practical  Medicine,  vol.  v.  p.  322. 
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the  head,  turning  a  current  of  air  upon  him,  or  simply  by  the  sugges- 
tion of  the  h}pnotizer  that  he  should  wake.  Self-hyjjnotism  may  be 
induced  by  individuals  fixing  the  attention  on  some  object.  This  is 
usually  possible  only  in  persons  who  have  been  frequently  hypnotized 
by  others. 

The  hypnotic  state  has  been  divided  by  Charcot  into  the  lethargic, 
cataleptic,  and  somnambulistic  conditions.  In  the  first  the  patient  re- 
mains in  the  position  in  which  lie  fell  asleep.  There  is  no  change  in 
pulse,  temperature,  or  respiration.  The  pupils  react  to  light  and  tlie 
reflexes  are  unchanged.  There  is  loss  of  sensibility  to  pin-pricks,  and 
in  deep  hypnotic  sleep  various  surgical  operations  have  been  performed 
without  the  knowledge  of  the  patient.  Teeth  have  been  extracted,  and 
even  amputations  of  the  arm  have  been  done,  without  any  recollection 
of  pain  during  the  operation.  During  hypnotic  sleep  there  is  a  condi- 
tion of  excessive  irritability  of  the  muscular  system.  Frequently  a  light 
touch  upon  the  motor-nerve  points  will  cause  active  contractions  in  the 
muscles  supplied  by  them.  While  in  the  hypnotic  state  the  patient  can 
be  made  to  obey  various  commands  of  the  operator.  He  does  not  appear 
to  see  or  hear  any  persons  who  are  in  the  room  with  him,  but  if  it  be 
suggested  by  the  operator  that  he  sees,  feels,  or  smells  anything,  he 
shows  by  his  actions  and  expression  that  he  does  so.  A  condition  of 
automatism  is  developed,  and  not  only  are  the  mandates  of  the  operator 
obeyed,  but  the  patient  repeats  the  words  and  movements  made  by  him. 
If  ordered  by  the  operator  to  do  so,  he  will  answer  another  person  or 
-do  what  he  is  directed  to  do  by  him.  I  have  seen  a  case  of  hysterical 
paraplegia  in  which  the  patient  Avhen  hypnotized  rose  from  the  chair  at 
the  command  of  the  hypnotizer  and  walked  across  the  room  :  it  was 
asserted  that  she  had  been  unable  to  stand  for  many  months.  At  the 
suggestion  of  the  operator  the  patient  may  be  thrown  into  the  cataleptic 
or  somnambulistic  state.  These  states  are,  as  the  names  imply,  either 
a  condition  of  catalepsy,  or  the  patient  may  move  about  and  perform 
acts  under  the  command  of  the  hypnotizer  as  if  awake,  but  unconscious 
of  what  he  is  doing. 

The  degree  of  hypnosis  varies  under  different  conditions,  depending, 
to  some  extent,  upon  the  subject  and  also  upon  the  desire  of  the  operator. 
There  may  be  only  slight  drowsiness  or  profound  sleep,  but  in  either 
state  the  patient  responds  to  suggestions.  Tlic  patient  comes  out  of  the 
state  of  catajepsy  or  somnambulism  by  falling  again  into  a  sleeji,  and  is 
aroused  by  the  command  of  the  operator.  During  the  hypnotic  state 
the  patient  often  exliibits  remarkable  acutencss  of  the  special  senses.  Tlie 
color  sense  may  be  abnormally  sharp  and  liearing  plienomcnally  sensitive. 

There  is  no  doubt  that  frequent  repetitions  of  hyj^nosis  have  dele- 
terious effects  upon  the  individual.  In  liysterieal  cases  the  patient  is 
often  extremely  exhausted  after  a  hypnotic  seance.  Not  only  this,  but 
it  tends  to  make  the  patient  imaginative,  weak-minded,  and  nervous. 

Pathology. — Many  views  have  been  held  as  to  the  condition  of  the 
nerve  centres  during  hypnosis.  It  seems  probable  that  in  hypnosis 
there  is  a  condition  which  is  allied  to  that  of  hysteria.  Charcot  believed 
that  there  was  a  disordered  condition  of  the  nerve  centres  in  all  persons 
who  were  susceptible  of  hy])nosis,  and  it  undoubtedly  is  true  that  in  all 
cases  in  which  a  profound  degree  of  hypnosis  has  been  induced  there 
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must  be  some  abnormal  comlition  of  the  cortex.  There  must  be  a  differ- 
ence between  the  condition  of  the  brain  of  a  chicken  which  has  been 
hypnotized  by  causing  convergence  of  the  eyes  upon  a  chalk-line,  and 
that  of  the  cortex  of  an  individual  who  has  been  put  into  a  condition  of 
hypnotic  soianainbulism  by  suggestion. 

The  conditi(jn  of  iiypnosis  is  often  assumed,  particularly  by  the  sub- 
jects of  travelling  mesmerizers  who  give  public  exhibitions.  The  fraud 
can  usually  be  detected  by  using  strong  faradic  currents,  by  suddenly 
pricking  or  burning  the  skin,  or  by  observing  the  absence  of  the  facial 
expression  which  is  peculiar  to  those  in  the  true  hypnotic  state.  The 
cifect  of  pressure  upon  the  motor  points  is  also  absent  in  impostors.  In 
true  hypnosis  a  limb  can  be  held  in  an  extended  position  for  a  long 
period  without  tremor,  but  in  fraudulent  cases  the  limb  soon  becomes 
tired  and  trembling  will  be  observed. 

Hypnotism  is  of  comparatively  little  value  in  therapeutics.  Great 
results  have  been  claimed  for  it,  but  in  a  practical  way  its  use  is  limited. 
Many  cases  of  hysteria,  in  which  it  would  apparently  be  a  useful  remedy, 
cannot  be  hypnotized.  In  La  Salpetriere  many  successful  results  of 
treatment  by  hypnotism  have  been  reported,  but  the  class  of  patients  in 
that  institution  is  unique.  Most  of  them  are  old  hysterics  and  neurotics, 
ready  to  be  influenced  by  suggestion,  and  are  anxious  to  lend  themselves 
to  any  plan  which  would  give  them  notoriety.  In  this  country  hypnotism 
has  been  exploited  by  a  few  writers  as  a  successful  means  of  treatment 
in  insomnia  and  in  morphine  and  alcohol  habits  ;  but  it  is  singular,  if  it 
were  of  such  value  in  these  disorders,  that  it  has  not  come  into  general 
use,  or  at  least  found  favor  in  the  eyes  of  some  of  the  leading  neurolo- 
gists. It  is  certainly  an  unsafe  means  of  treatment,  and  may  act  like 
a  boomerang,  not  only  leaving  ill  effects  in  the  patient,  but  may  also 
bring  discredit  upon  the  operator ;  for  the  public  is  liable  to  look 
with  some  suspicion  on  an  agent  of  this  kind,  and  it  has  not  infre- 
quently occurred  that  charges  have  been  brought  against  the  operator 
of  improper  conduct  toward  his  patient  during  the  hypnotic  state.  It 
is  also  unwise  to  encourage  the  use  of  any  agent  by  which  one  person 
gains  such  an  ascendancy  over  the  mind  of  another  that  by  a  command 
he  can  be  made  to  do  almost  anything.  It  is  to  be  remembered  that 
suggestion  always  plays  an  important  part  in  therapeutics,  and  that  this 
may  be  considered  a  mild  form  of  hypnotism.  There  is  a  medico-legal 
side  to  hypnotism  which  must  be  borne  in  mind,  for  the  question  has  been 
raised  as  to  whether  a  person  may  be  compelled  under  the  influence  of 
hypnotic  suggestion  to  commit  a  crime.  In  a  number  of  instances  persons 
have  claimed  irresponsibility  for  crimes  which  they  have  committed,  on 
the  plea  that  they  had  been  hypnotized  by  another  who  had  compelled 
the  deed.  Gray  ^  refers  to  a  recent  Parisian  trial  in  which  it  was  claimed 
that  a  man  named  Eyraud,  who  had  strangled  his  victim.,  had  hypnotized 
his  accomplice  in  crime,  Gabrielle  Bompard. 

Insomnia. 

Insomnia,  or  ahypnosis,  is  that  condition  in  which  a  person  suffers 
from  partial  or  complete  inability  to  sleep.     Sleeplessness  depends  upon 

*  Nervous  Diseases,  p.  503. 
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a  number  of  causes,  and  may  be  either  functional  or  dependent  upon 
some  organic  brain  disease. 

Etiology. — Heredity  is  a  common  cause  of  sleeplessness,  and  no 
individual  peculiarity  is  oftener  transmitted  than  disorders  of  sleep.  In 
persons  past  sixty  the  amount  of  sleep  required  is  only  one  half  of  that 
needed  by  the  youth  of  twenty,  but  in  the  elderly  there  is  often  a  con- 
dition of  inability  to  sleep  long  or  consecutively,  which  then  amounts  to 
an  abnormal  state.  In  persons  using  the  brain  actively  in  business  or 
professional  work  there  is  often  great  difficulty  to  secure  enough  sleep. 
Indeed,  it  is  exceptional  rather  than  the  rule  for  such  Avorkers  to  sleep 
enough  to  repair  the  eflPects  of  fatigue  upon  the  nerve  cells.  The  causes 
of  functional  insomnia  may  be  external  or  internal.  Those  from  with- 
out may  be  noises,  bright  lights,  strong  odors,  etc.  A  person  may  be 
accustomed  to  sleep  in  a  considerable  amount  of  noise,  provided  it  be 
regular,  but  if  the  noise  stops  he  awakes.  A  fair  example  of  this  is 
sleeping  in  a  railway  train.  If  the  train  stops  and  there  comes  that 
unearthly  stillness  which  is  so  striking  when  a  train  comes  to  a  stand- 
still at  night,  the  sleeper  is  sure  to  awake.  Internal  causes  of  sleepless- 
ness may  be  digestive,  toxic,  circulatory,  and  nervous.  Various  diseases 
induce  insomnia  by  the  discomfort  produced  by  them.  Neuralgia,  for 
example,  may  keep  the  patient  awake,  and  diseases  of  the  skin  wliich 
cause  intense  itching  will  drive  away  sleep. 

Digestive  Causes. — It  is  well  known  that  eating  heavily  at  night  will 
cause  wakefulness  or  disturbed  sleep,  and  so  will  various  forms  of  indi- 
gestion, especially  those  associated  with  flatulence.  It  is  also  true  that 
too  long  abstinence  from  food  Avill  interfere  with  a  person's  going  to 
sleep,  and  often,  if  a  meal  has  not  been  taken  for  five  or  six  hours  before 
retiring  and  the  patient  is  unable  to  fall  asleep,  a  little  food  will  enable 
him  to  go  to  sleep. 

Toxic  Causes. — Insomnia  may  be  caused  by  auto-intoxication,  such  as 
gout,  lithsemia,  uraemia,  and  allied  conditions,  and  various  drugs  also 
produce  wakefulness.  Tea,  coffee,  and  tobacco  are  among  the  articles 
of  daily  use  which,  when  taken  immoderately  or  by  those  unaccustomed 
to  them,  cause  sleeplessness.  In  lead-poisoning  there  is  often  wakeful- 
ness. Cocaine,  caffeine,  and  quinine  are  also  productive  of  wakeful- 
ness. Alcohol,  when  taken  in  large  quantities,  produces  somnolence, 
but  when  taken  to  such  excess  as  to  cause  mania-a-potu  it  brings  about 
the  most  violent  form  of  insomnia.  Many  acute  diseases,  like  influenza, 
pneumonia,  typhoid  fever,  and  also  other  infectious  fevers,  are  ushered 
in  by  painful  wakefulness.  In  malarial  diseases  the  patient  is  often 
unable  to  sleep.  Indeed,  there  are  but  few  infectious  or  diathetic  dis- 
eases in  which  there  is  not  more  or  less  sleeplessness,  either  at  the  onset 
or  during  the  course  of  the  disease.  In  secondary  sypliilis  there  is  often 
persistent  insomnia,  which,  hoAvever,  is  always  relieved  by  proper 
medication. 

Circulatory  Causes. — In  heart  dis(!ascs  and  aneurysm  the  sleep  is  usu- 
ally bad,  and  in  arterial  fibrosis,  in  which  the  blood  supply  to  the  brain 
is  lessened,  sleep  is  poor  and  disturbed.  In  anremia  and  clilorosis  there 
is  often  a  distressing  condition  of  somnolence  by  day  and  wakefulness 
by  night. 

Nervous  Influences. — The  most  frequent  causes  of  insomnia  are  to  be 
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found  in  the  nervous  system,  either  through  disorders  of  the  central 
nervous  system  or  as  a  result  of  psychic  disturbances.  In  insanity, 
especially  in  melancholia,  wakefulness  is  marked.  In  neurasthenia  it  is 
one  of  the  most  troublesome  symptoms  with  which  we  have  to  deal. 
Mental  care,  anxiety,  and  grief  will  drive  away  sleep  eflFectually,  and 
will  bring  about  a  condition  in  which  sleep  is  unattainable  even  by 
drugs. 

Reflex  Causes. — Insomnia  may  be  the  result  of  intestinal  worms  and 
teething  in  children.  Adhesions  of  the  prepuce  or  clitoris  may  also 
cause  disturbances  of  sleep,  either  directly  or  indirectly.  Other  reflex 
irritations  in  the  intestinal  canal  or  in  the  pelvic  organs  will  also  cause 
insomnia. 

Symptoms. —  In  insomnia  the  patient  may  fall  asleep  as  soon  as  he 
retires,  and  after  from  one  to  three  hours  wake,  and  for  the  balance  of 
the  night  he  will  be  unable  to  close  his  eyes  until  near  morning,  when 
he  may  sleep  for  an  hour  or  two  more.  Some  patients  may  sleep  until 
quite  late  in  the  morning  after  a  wakeful  night,  but  they  usually  awake 
without  feeling  any  sense  of  rest.  In  other  cases  the  patient  finds  it 
impossible  to  go  to  sleep  on  first  retiring,  and,  after  threshing  about  his 
bed  for  hours,  may  fall  asleep  after  getting  up  and  moving  about  the 
room  or  after  taking  some  nourishment,  and  sleep  for  a  few  hours.  In 
other  cases  the  patient  sleeps  for  an  hour  or  so,  and  lies  awake  for  the 
same  length  of  time  or  longer  at  intervals  throughout  the  entire  night. 
In  young  children  insomnia  not  infrequently  occurs,  contrary  to  the 
statement  of  some  writers.  Sometimes  the  insomnia  depends  upon  irri- 
tation of  the  teeth  or  some  digestive  disturbance,  but  in  many  cases  the 
cause  is  undiscoverable.  The  child  seems  to  be  wide  awake  and  to  be 
perfectly  well,  but  is  simply  filled  with  a  desire  for  play  and  amusement. 
Hood's  "  Lullaby  "  gives  a  vivid  picture  of  the  wakeful  infant.  In  the 
sleeplessness  of  neurasthenics  there  is  much  mental  activity,  and  the 
patient  does  not  sleep  because  he  is  continually  thinking  over  business 
and  other  affairs.  If  he  does  sleep,  he  dreams  continually,  and  he  w^akes 
in  the  morning  unrefreshed.  In  melancholia  the  patient  usually  wakens 
at  three  or  four  in  the  morning,  and  is  unable  to  again  go  to  sleep 
because  of  the  harassing  thoughts  which  come  into  his  mind.  He 
usually  lies  quietly  in  bed  until  it  is  time  to  rise.  In  mania  and 
paresis  the  insomnia  is  accompanied  by  intense  restlessness :  the 
patient  is  in  and  out  of  bed  or  is  walking  about  his  room  the  greater 
part  of  the  night.  In  all  cases  of  insomnia  there  is  more  or' less  mental 
irritability,  and  the  patient  looks  careworn  and  is  in  a  bad  state  of 
bodily  nutrition.  He  is  unequal  to  prolonged  mental  activity,  and  after 
the  insomnia  has  lasted  for  some  time  there  is  almost  always  mental 
deterioration  of  some  kind,  although  some  persons  get  along  for  many 
years  with  what  seems  like  an  incredibly  small  amount  of  sleep.  It  is 
probable  that  in  all  cases  the  patient  sleeps  more  than  he  is  aware  of, 
and,  at  any  rate,  the  hours  of  long  rest  in  bed  and  a  condition  of  partial 
somnolence  afford  to  some  extent  a  substitute  for  sleep. 

Treatment. — In  almost  every  case  of  insomnia  we  encounter  the 
difficulty  that  the  patient  wishes  merely  some  remedy  which  will  enable 
him  to  sleep  and  pursue  the  same  habits  which  he  has  been  following. 
In  all  cases  there  is  some  underlying  cause,  either  constitutional  or  the 
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result  of  the  mode  of  life,  which  must  be  corrected  before  the  insomnia 
can  be  relieved.  Therefore,  in  every  instance  treatment  must  first  be 
directed  to  restoring  or  improving  the  general  health  by  suitable  regi- 
men, diet,  and  exercise.  Of  course  any  diseased  condition  must  be 
treated  specially.  In  order  to  be  cured  of  insomnia  every  patient  must 
make  up  his  mind  to  a  life  of  self-denial  and  self-discipline,  and  he  must 
pursue  a  regulated  course  of  treatment  for  some  time  before  he  can  ex- 
pect permanent  results.  He  must  retire  at  a  reasonably  early  hour,  and 
should  rise  at  a  sufficiently  early  hour.  A  person  who  gets  into  the 
habit  of  sleeping  until  nine  or  ten  o'clock  in  the  morning  is  almost  sure 
to  have  trouble  in  getting  to  sleep  early,  and,  while  we  cannot  say  that 
the  hours  of  the  early  part  of  the  night  are  more  advantageous  for  sleep 
than  the  morning  hours,  the  conditions  for  sleeping  in  that  period  of  the 
night  are  usually  much  more  favorable  than  in  the  morning.  The 
patient  should  not  eat  late  suppers  nor  should  he  go  to  bed  with  the 
stomach  empty.  A  glass  of  hot  malted  milk  at  bedtime  or  a  couple  of 
ounces  of  liquid  malt  extract,  with  a  piece  of  bread,  can  be  conveniently 
obtained  and  will  often  promote  sleep.  The  bedroom  should  be  cool 
and  well  ventilated,  and  the  bed  itself  not  too  soft ;  the  feather  bed 
— which  has,  fortunately,  almost  gone  out  of  fashion — should  never  be 
used.  The  coverings  of  the  bed  should  be  light,  but  at  the  same  time 
the  patient  should  be  sufficiently  warmly  covered,  especially  the  feet. 
Often  it  occurs  that  a  person  awakens  when  the  legs  have  been  acci- 
dentally uncovered,  because  the  chilling  of  the  surface  causes  contrac- 
tion of  the  capillaries  and  sends  more  blood  to  the  head.  It  is  of  the 
greatest  importance  that  the  patient  should  not  read  or  study  in  the 
evening.  Writing  is  particularly  apt  to  arouse  the  mental  faculties, 
and  the  best  way  of  passing  the  evening  is  either  in  conversation  or  in 
some  game  which  requires  exercise,  like  billiards.  A  very  hot  bath 
before  bedtime  conduces  to  sleep,  but  hydrotherapy  is  not  always  suc- 
cessful in  such  cases.  A  warm  bath  frequently  awakens  the  patient 
more  thoroughly,  but  a  cold  bath  or  spinal  douche  is  better,  as  the  reac- 
tion after  this  is  greater.  The  douche  should  be  of  short  duration,  two 
or  three  minutes  being  long  enough.  The  drip  sheet  is  sometimes  use- 
ful in  procuring  sleep,  but  this  requires  the  help  of  an  assistant,  who 
must  give  a  brief  rub-down  after  it.  Massage  at  bedtime  is  one  of  the 
best  means  of  obtaining  a  long  sleep,  and  general  faradization  is  some- 
times equally  successful.  After  the  preparation  for  the  night  has  been 
made  the  patient  must  divest  himself  of  all  business  thoughts  and  try 
not  to  think  too  deeply  of  subjects  which  are  interesting.  Occasionally 
reading  a  dull  book  at  bedtime  or  having  a  book  read  aloud  after  retir- 
ing is  useful,  but  it  often  makes  a  person  more  wakeful.  Repeating 
poetry  or  counting  or  thinking  of  some  monotonous  subjects,  like  the 
well-known  expedient  of  thinking  of  sheep  jumping  over  a  stile,  will 
often  bring  about  a  condition  conducive  to  sleep.  It  is  most  important 
for  persons  who  are  sleepless  not  to  use  tobacco  in  the  evening.  The 
patient  should  always  take  a  sufficient  amount  of  exercise  in  the  open 
air  to  induce  moderate  fatigue.  In  other  words,  lie  should  endeavor  to 
substitute  muscular  fatigue  for  brain  tire.  Horseback  or  bicycle  riding, 
golf,  and  tennis  are  particularly  suitable  forms  of  exercise  in  insomnia. 
The  diet  should  receive  strict  attention.     An  abundance  of  nourishing, 
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easily  digested  food  is  indicated  in  all  cases,  but  rich,  highly  seasoned, 
or  stimulating  food  is  to  be  avoided.  The  heaviest  meal  of  the  day 
should  be  taken  not  later  than  2  p.  ]\r.  Milk  or  other  liquid  nourish- 
ment may  be  taken  between  meals  if  the  patient  is  under  weight. 
Chopped  or  ground  meat,  made  into  cakes  and  broiled,  served  with 
butter  and  lemon-juice,  is  palatable  and  easily  digested.  Mutton,  fowl, 
and  eggs  may  also  be  taken.  Fruits  of  all  kinds  may  be  eaten  with 
advantage,  but  in  the  evening  fruit  should  be  cooked  before  it  is  eaten. 
Among  vegetables  the  most  desirable  are  baked  potatoes,  green  peas, 
beans,  lentils,  onions,  celery,  spinach,  and  greens  of  all  kinds.  Let- 
tuce has  on  many  persons  a  decidedly  soporific  effect.  Whole  wheat 
bread  eaten  with  plenty  of  butter  is  advisable.  As  much  fatty  food  as 
can  be  digested  should  be  taken.  The  articles  of  diet  to  be  avoided  are 
condiments,  pickles  and  spices,  all  indigestible  food,  such  as  pastry  and 
fried  things,  tea,  coffee,  cocoa  nibs. 

Drugs. — The  first  thing  to  be  said  about  drugs  is  not  to  prescribe 
theui  if  possible.  Many  drugs  are  considered  harmless  and  unobjec- 
tionable, but  no  drug  can  be  sufficiently  potent  to  induce  sleep  without 
leaving  some  ill  effects  behind,  and  there  is  no  way  in  which  a  drug  habit 
is  more  easily  formed  than  in  the  use  of  such  drugs  as  relieve  sleepless- 
ness. Many  persons  will  secure  sleep  after  taking  a  stiff  drink  of  whiskey 
or  beer  at  bedtime,  but  soon  the  quantity  of  these  stimulants  has  to  be 
increased,  so  that  before  long  an  injuriously  large  amount  is  required  to 
produce  any  result.  One  man  whom  I  knew  had  been  taking  whiskey 
to  procure  sleep  for  some  years.  At  the  time  he  came  under  my  care  he 
was  consuming  just  one  gallon  of  whiskey  a  week,  taking  it  only  at  night. 
Should  the  use  of  a  drug  for  procuring  sleep  become  unavoidable,  the 
best  medication  I  know  is  one  of  the  bromides  administered  during  the 
day  at  stated  intervals.  The  most  eligible  way  of  giving  the  drug  is  to 
prescribe  fifteen  grains  of  the  sodium  or  strontium  bromide  in  a  bitter 
infusion  after  each  meal.  After  taking  this  two  or  three  days  the  patient 
begins  to  sleep  better,  and  will  usually  get  from  six  to  eight  hours  of 
sleep  a  night  without  taking  any  additional  drug  at  bedtime.  As  a  rule, 
this  amount  of  bromide  may  be  taken  for  several  weeks  without  any  ill 
effects,  but  generally  it  is  best  not  to  continue  it  longer  than  two  weeks. 
As  a  hypnotic  the  bromides  given  at  bedtime  are  not  sufficiently  strong 
and  their  action  is  too  slow.  Chloral  hydrate  is  one  of  the  most  effec- 
tive of  all  the  drugs  which  we  have  as  a  hypnotic.  Fifteen  to  twenty 
grains  of  this  may  be  given  at  bedtime,  and  one  half  of  the  amount 
may  be  repeated  in  two  hours  if  sleep  is  not  induced.  It  is  not  always 
a  safe  remedy,  and  its  effects  must  always  be  watched.  Moreover,  the 
chloral  habit  is  one  which  is  formed  easily  and  with  difficulty  broken. 
A  combination  of  fifteen  grains  each  of  sodium  bromide  and  chloral 
hydrate,  with  half  a  drachm  of  tincture  of  hyoscyamus,  is  more  effec- 
tive than  chloral  alone.  Chloralamid  is  a  milder  drug  than  chloral,  but 
it  is  much  safer  and  is  often  very  useful  as  a  hypnotic.  It  should  be 
given  in  doses  of  from  twenty  to  thirty  grains  dissolved  in  an  ounce  of 
sherry  wine  at  bedtime.  Paraldehyde  is  one  of  the  most  certain  narcotics 
which  we  have  at  command,  but  its  taste  is  exceedingly  obnoxious,  and 
it  leaves  behind  a  disagreeable  odor  of  the  breath  which  lasts  the  whole  of 
the  next,  and  sometimes  the  second,  day  succeeding  a  dose.     It  may  be 
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given  in  tincture  of  orange-jDeel,  compound  tincture  of  cardamom,  or  other 
aromatic  tincture,  as  this  makes  it  miscible  with  water.  The  dose  of  par- 
aldehyde is  from  a  half  drachm  to  two  drachms  at  bedtime.  The  paralde- 
hyde habit  is  not  a  common  one,  but  I  have  seen  it  two  or  three  times. 
Amylene  hydrate  is  milder  and  less  effective,  but  it  is  not  disagreeable  to 
take  and  has  no  ill  after-effects.  A  drachm  of  this  may  be  administered 
at  a  dose  and  repeated  if  necessary.  Sulphonal  is  an  excellent  narcotic, 
and  usually  it  is  followed  by  no  unpleasant  effects.  The  dose  is  from 
ten  to  thirty  grains  dissolved  in  hot  water  or  broth,  or  it  may  be  given 
as  a  finely  divided  powxler  upon  the  tongue  and  washed  down  with  cold 
water.  It  seems  to  take  about  two  hours  before  the  desired  effect  is 
reached,  and  it  should  therefore  be  given  early  in  the  evening.  Trional 
is  much  like  sulphonal  in  its  action,  but  seems  to  do  better  in  some  cases 
than  the  latter,  and  is  often  effective  in  a  smaller  dose,  say,  ten  grains. 
Both  of  these  drugs  are  liable  to  be  followed  by  dulness  the  next  day 
and  with  a  tendency  to  sleep  on  the  second  night,  so  that  it  is  usually 
not  necessary  to  give  a  dose  t^vo  nights  in  succession.  Hyoscine  hydro- 
bromate  in  doses  of  one  one-hundredth  of  a  grain  is  valuable,  especially 
in  mental  cases.  It  is  a  great  advantage  that  it  can  be  given  in  water 
without  the  knowledge  of  the  patient.  It  sometimes  has  a  cumulative 
effect,  unpleasant  dryness  of  the  throat  and  dilatation  of  the  pupils 
resulting.  Chloralose  is  a  new  hypnotic,  and  I  have  used  it  in  few 
patients  with  the  effect  of  securing  prompt  sleep,  but  in  nearly  every 
case  there  was  some  mental  disturbance  after  it  had  been  taken  for  two 
or  three  successive  nights.  Valerian,  lupulin,  compound  spirit  of  lav- 
ender, Hoffmann's  anodyne,  and  lactucarium  will  suffice  to  secure  sleep 
in  some  cases.  An  elixir  of  the  valerianate  of  ammonia  was  in  great 
repute  in  this  city  some  years  ago  as  a  safe  and  harmless  narcotic,  but 
it  was  found  that  it  contained  morphine.  Opium  in  no  form  should  be 
used  as  a  hypnotic.  The  opium  habit  is  easily  formed,  and  it  is  an 
undesirable  hypnotic,  because  it  is  so  often  followed  by  headache  and 
disordered  stomach.  In  certain  cases  of  active,  maniacal  insomnia  mor- 
phine is  necessary  for  its  generally  quieting  effect. 

In  many  cases  change  of  climate  and  travel  Avill  effect  a  cure  when 
all  drugs  and  most  careful  regimen  have  failed. 

Somnambulism. 

Syxonyms. — Noctambulation  ;  Sleep-walking. 

Defixition. — Somnambulism  is  a  state  of  abnormal  cerebration 
which  takes  place  during  sleep,  and  is  analogous  to  tlie  hypnotic  state 
of  doul)le  consciousness. 

Symptoms. — In  somnambulism  a  person  ^vhen  sound  asleep  performs 
a  series  of  complicated  actions  which  require  the  assistance  of  all  the 
senses.  Such  persons  will  get  up  while  asleep  and  walk  about  the 
house,  sometimes  going  on  steej)  roofs  and  other  dangerous  places.  They 
may  walk  through  the  streets,  lanes,  and  fields,  and  return  to  bed  with- 
out knowing  anvtliinn;  of  wliat  they  have  done.  During  the  somnam- 
bulistic  state  the  eyes  are  sometimes  open,  sometimes  half  open,  or  they 
may  be  shut.  The  pupils  are  dilated,  contracted,  or  normal,  but  are 
almost  always  insensible  to  light.     The  actions  of  persons  in  the  state 
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of  somnambulism  are  sometimes  most  remarkable.  They  perform 
complicated  acts,  write,  make  mathematical  calculations,  and  do  many 
thin<^s  which  to  a  looker-on  could  only  be  done  by  a  person  wide  awake 
and  in  fidl  ])ossession  of  his  faculties.  Everything  that  is  done,  how- 
ever, is  automatic,  and  nothing  is  originated  in  what  is  done.  A  re- 
markable case  is  related  ^  of  a  person  who  was  found  by  Dr.  Sloane 
translating  Italian  and  French  and  looking  up  words  in  a  dictionary. 
His  candle  was  extinguished,  whereupon  he  immediately  began  groping 
about,  altliough  other  candles  were  lighted  in  the  room,  and  immediately 
lighted  his  own  candle  at  the  fire.  He  was  insensible  of  the  effect  of 
any  candle  except  the  one  on  which  his  attention  was  fixed.  Gray  ^ 
quotes  a  case  related  by  Mesnet  of  a  suicidal  attempt  made  in  his  pres- 
ence by  a  certain  Madame while  in  a  somnambulistic  state.     She 

made  a  noose  of  her  apron,  and  fastened  one  end  to  a  chair  and  the 
other  to  the  top  of  a  window.  She  then  kneeled  down  as  if  in  prayer, 
made  the  sign  of  the  cross,  mounted  the  stool,  put  her  head  in  the  noose, 
and  tried  to  hang  herself.  Innumerable  instances  of  remarkable  feats 
performed  during  somnambulism  are  on  record  through  popular  and 
scientific  literature,  and  some  of  the  performances  of  sleep-walkers  are 
almost  incredible.  There  is  a  medico-legal  side  to  the  subject  of  som- 
nambulism which  is  of  much  importance.  Murders  have  been  com- 
mitted by  persons  in  a  state  of  somnambulism,  and  the  question  as  to 
the  responsibility  of  these  persons  is  a  very  serious  one.  Gray  *  refers 
to  a  case  of  a  man  named  Frazer  who  killed  his  child  in  Glasgow.  At 
the  trial  some  remarkable  facts  were  elicited  in  regard  to  previous  som- 
nambulistic feats.  Other  cases  of  homicide  by  a  somnambulist  are  also 
on  record.     Yellowlees  records  a  case. 

Etiology. — Somnambulism  may  be  hereditary.  Cases  are  on  record 
in  which  a  father  and  sons  have  been  sleep-walkers.  Over-eating  at 
bedtime,  sleeping  in  an  uncomfortable  position,  especially  with  the  head 
low,  worry,  distress,  or  mental  disturbances,  are  liable  to  induce  sleep- 
walking. It  usually  begins  in  children  before  or  about  the  age  of 
puberty,  but  occasionally  it  develops  later  in  life.  It  is  often  seen  in 
connection  with  hysteria,  and  I  have  seen  one  case  in  a  girl  of  ten  who 
was  suffering  from  chorea.  The  disorder  occurs  sometimes  in  connec- 
tion with  epilepsy.  It  seems  to  be  equally  common  in  both  sexes,  but 
in  adult  life  is  rather  more  frequent  in  women.  It  is  undoubtedly  fos- 
tered and  encouraged  by  the  comment  and  talk  made  about  the  condi- 
tion by  the  family  and  friends  of  the  patient.  In  school-children  there 
is  often  much  talk  and  excitement  about  the  occurrence  of  sleep-walking, 
and  the  amount  of  notoriety  which  it  occasions  certainly  does  not  lessen 
the  frequency  of  its  occurrence  in  the  subject.  I  have  recently  seen  a 
neurotic  girl,  a  Jewess,  who  dreamed  of  a  skeleton  Avhich  was  threaten- 
ing to  cut  off  her  hair.  While  still  in  a  sound  sleep  she  secured  a  pair 
of  nail-scissors,  and,  with  much  difficulty  with  such  an  implement,  cut 
off  the  entire  plait  of  her  hair. 

Treatment. — The  surroundings  and  mode  of  life  of  the  patient 
should  be  carefully  inquired  into  and  all  unhealthful  habits  should  be 
corrected.     If  the  disorder  occurs  in  a  child  at  school,  he  should  be  at 

^  Anomalies  and  Curiosities  of  3Tedicive.  Gould  and  Pyle,  p.  865.         ^  Op.  cit.,  p.  965. 
'  Nerv.  and  Meni.  Dis.,  p.  494. 
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once  taken  away  and  put  in  the  hands  of  a  sensible  person  who  can 
watch  and  regulate  his  mode  of  life.  Change  of  surroundings  and  of 
the  whole  habit  of  life  are  more  likely  to  break  up  the  occurrence  of  som- 
nambulism than  anything  else.  A  change  to  the  country  or  life  in  camp 
in  the  woods  for  some  time  is  most  desirable  in  such  cases.  A  person 
should  never  be  wakened  in  the  somnambulistic  state,  but  he  should  be 
conducted  back  to  his  bed  without  being  disturbed  more  than  possible, 
and  placed  in  a  recumbent  position  without  being  allowed  to  wake.  The 
prognosis  in  children  is  generally  good,  because  the  habit  arises  from 
some  reflex  cause  which  can  usually  be  corrected,  but  if  it  is  persisted  in 
to  adult  age  it  is  often  irremediable.  A  patient  of  mine  at  the  age  of 
forty-five  had  been  a  sleep-walker  from  her  youth,  and  her  husband  was 
always  in  the  habit  of  securing  the  doors  and  windows  of  her  room  so 
that  she  could  not  get  out  in  her  sleep. 

Dreams  and  Nightmares. 

Etiology. — Dreams  occur  in  natural  sleep  to  a  great  extent,  but 
generally  are  so  inconsequent  as  to  make  no  impression  and  the  indi- 
vidual does  not  remember  the  next  morning  what  he  has  dreamed.  In 
abnormal  conditions  the  dreams  are  so  active  that  they  are  distressing 
and  wearying.  Confused  ideas  follow  each  other  in  rapid  succession, 
and  give  rise  to  such  distinct  impressions  upon  the  brain  that  horrid 
pictures  are  presented  before  the  patient,  who  soon  awakens  in  fright. 
External  influences  of  different  kinds  will  give  rise  to  dreams  suggestive 
of  the  impression  which  has  been  made.  For  instance,  the  odor  of 
smoke  will  give  rise  to  dreams  of  fire,  or  tickling  of  the  sole  of  the  foot 
to  dreams  of  torture  of  some  kind.  A  person  often  dreams  of  the  same 
occurrence  night  after  night  without  regard  to  the  fact  that  the  matter 
has  been  one  of  thought  or  consideration  during  the  day.  In  the  super- 
stitious various  ideas  and  forecasts  are  connected  with  dreams. 

Nightmares  usually  arise  from  over-eating,  and  the  sensation  of  op- 
pression from  the  consequent  indigestion  gives  rise  to  dreams  of  a  horse 
standing  on  the  chest  or  of  being  crushed  by  a  weight  or  some  other 
horrible  thing.  Children  often  have  nightmares  and  awake  crying  with 
fright,  but  adults  are  also  victims  of  alarming  dreams,  and  every  one 
knows  what  it  is  to  awaken  out  of  a  bad  dream  trembling  with  agitation 
and  with  the  heart  beating  like  a  trip-hammer.  Albers,  according  to 
Dana,'  says  :  "  Frightful  dreams  are  signs  of  cerebral  congestion.  Dreams 
about  fire,  in  women,  are  a  sign  of  impending  hemorrhage  ;  dreams  about 
blood  are  signs  of  inflammatory  conditions.  Dreams  of  distorted  forms 
are  frequently  a  sign  of  abdominal  obstruction  or  diseases  of  the  liver." 
Nightmare  usually  occurs  in  incomplete  sleep,  and  often  an  uncomfort- 
able position  in  which  a  person  is  lying  induces  the  attack.  Lying  on 
the  back  is  particularly  likely  to  cause  nightmares.  They  come  in  per- 
sons of  a  nervous  temperament,  and  are  liable  to  be  associated  Avith 
mental  anxiety  and  distress.  Some  persons  have  nightmares  all  their 
lives.  I  know  a  woman  of  thirty-five,  of  full  habit  and  nervous  tem- 
perament, who  since  childhood  has  liad  attacks  of  nightmare  in  which 
she  screams  loudly  and  persistently  as  a  result  of  a  bad  dream.     Heart 

'  Diseases  of  the  Nervous  Syslem,  p.  494. 
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disease,  anaemia,  and  other  morbid  conditions  which  tend  to  disturbed 
sleep  are  accompanied  by  nightmares. 

Treatment. — The  treatment  consists  in  attention  to  the  digestion 
and  general  health,  insisting  upon  light  suppers  and  that  no  food  should 
be  taken  immediately  before  retiring,  and  the  use  of  expedients  which 
will  prevent  the  patient  from  sleeping  on  his  back.  Tiie  common  plan 
of  fastening  a  spool  to  a  strap  around  the  body,  so  that  it  is  against  the 
back,  will  prevent  a  person  turning  in  the  dorsal  position  in  sleep. 

Pavor  nocturnus,  or  night-terrors,  is  an  exaggerated  form  of  night- 
mare in  children.  The  child  wakes  usually  one  or  two  hours  after 
going  to  sleep,  screaming  with  fright  and  clutching  its  mother  in  terror. 
The  eyes  are  staring,  the  muscles  of  the  face  twitch,  and  it  requires 
great  jjersuasion  and  soothing  to  have  much  eifect  in  quieting  the  child. 
There  seems  to  be  no  tangible  reason  for  the  alarm,  but  the  child  is  iu 
a  state  of  terror  which  it  cannot  explain.  The  patient  will  sometimes 
get  up  and  run  from  the  room  in  which  it  has  been  sleeping.  The 
trouble  is  usually  connected  with  heredity  and  poor  health ;  the  sub- 
jects of  it  are  usually  delicate  and  anaemic  children  ;  and  the  same 
causes  which  predispose  to  nightmares  and  somnambulism  induce  attacks 
of  night-terrors.  Indigestion,  late  eating,  intestinal  worms,  over-study, 
or  worry,  and  especially  enlarged  tonsils,  are  all  causes  of  the  trouble. 
The  attacks  may  be  associated  with  or  may  precede  an  attack  of  chorea. 
The  trouble  usually  yields  promptly  to  judicious  treatment.  The 
administration  of  tonics,  and  care  in  diet  and  in  the  mode  of  life,  will 
usually  relieve  the  condition.  The  administration  of  small  doses  of 
sodium  bromide  two  or  three  times  a  day  is  almost  always  efficacious  in 
arresting  the  attacks,  and  occasionally  a  tepid  bath  at  bedtime  is  of 
value.  In  some  cases  circumcision  is  necessary,  but  it  is  not  often  that 
attacks  can  be  traced  to  phimosis.  The  hour  at  which  the  attack  occurs 
— that  is,  just  after  the  patient  has  fallen  into  a  deep  sleep — shows  that 
the  trouble  is  dependent  upon  some  cause  like  over-eating  or  overtaxing 
of  the  brain. 

Somnolentia,  Schlaftrunkenheit,  or  sleep-drunkenness,  is  a  rare 
condition  in  which  a  person  on  being  awakened  from  a  deep  sleep  is 
thrown  into  a  condition  of  maniacal  delirium.  He  does  not  recognize 
his  friends  or  know  what  he  is  doing,  and  may  commit  acts  of  violence. 
The  condition  has  been  defined  as  "  an  overlapping  of  profound  sleep 
on  the  domain  of  apparent  wakefulness,  producing  an  involuntary 
intoxication  on  the  part  of  the  patient  which  destroys  at  the  time  his 
moral  agency."  ^  It  seems  to  be  an  exaggerated  form  of  pavor  nocturnus, 
and  in  a  lesser  degree  it  occurs  not  infrequently  in  many  persons.  A 
number  of  cases  have  been  recorded  in  which  homicidal  acts  have  been 
committed  by  a  person  who  has  been  suddenly  roused  from  sleep.  A 
case  is  quoted  by  Wharton  and  Stille"  in  which  a  laborer  killed  his  wife 
with  a  wagon-tire,  the  blow  being  struck  immediately  after  he  had  been 
forcibly  awakened  from  a  deep  sleep.  The  defendant  declared  that  on 
awakening  he  was  seized  with  a  delusion  that  a  woman  in  white  had 
snatched  his  wife  away  from  his  side  and  was  carrying  her  off.  There 
was  no  doubt  felt  as  to  the  irresponsibility  of  the  patient. 

Morbid  Drowsiness. — Undue  drowsiness  may  depend  upon  various 

^  Wharton  and  Stille :  Medical  Jurisprudence,  vol.  i.  p.  393.  ^  Op.  cit. 
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changes  in  the  brain  and  bloodvessels,  and  it  is  also  due  to  certain  toxic 
causes.  Ursemia  is  a  very  frequent  cause  of  deep  somnolence.  Drow- 
siness also  accompanies  a  condition  of  ansemia  and  malnutrition.  In 
starvation  the  victim  is  inclined  to  sleep  much  of  the  time.  In  some 
forms  of  dyspepsia  and  in  repletion  with  food  it  is  well  known  that  the 
individual  is  dull  and  drowsy.  Exposure  to  extreme  cold  also  produces 
drowsiness,  and  fatal  sleep  is  known  to  have  occurred  in  persons  who 
have  been  exposed  to  very  low  temperatures.  Certain  ocular  defects 
which  cause  eye-strain  make  a  person  sleepy  when  sitting  in  a  bright 
light.  Obese  persons  are  proverbially  drowsy,  and  they  fall  asleep 
when  sitting  in  church  or  at  a  lecture  or  under  conditions  which  do  not 
require  much  mental  attention.  The  close  air  of  a  crowded  room  which 
is  overloaded  with  carbonic  acid  makes  almost  every  one  heavy  and 
sleepy.  In  ansemia  and  heart  disease  the  patient  is  drowsy  by  day  and 
wakeful  at  night.  A  condition  of  somnolence  often  exists  in  lithsemia 
and  many  other  diseases.  In  acromegaly  the  patient  often  suffers  from 
unconquerable  desire  to  sleep.  Excessively  deep  sleep  occurs  in  some 
persons  as  a  normal  condition.  They  cannot  be  aroused  from  sleep  by 
ordinary  means,  and  when  once  awakened  fall  asleep  again  immediately. 
Such  persons  sleep  long,  and  waken  dull  and  often  with  headache. 
Unusual  bodily  fatigue  induces  prolonged  and  heavy  sleep.  The  effect 
of  drugs  like  opium  and  alcohol  in  producing  heavy  sleep  is  too  familiar 
to  require  more  than  passing  notice.  Organic  diseases  of  the  brain 
cause  abnormal  sleep  as  to  length  and  depth.  Brain  syphilis  in  some 
cases,  especially  when  associated  with  arterial  changes,  is  accompanied 
by  a  tendency  to  much  sleep.  The  patient  may  even  be  in  a  semicoma- 
tose condition.  Disease  of  the  thalamus  is  frequently  associated  with 
a  tendency  to  prolonged  sleep,  the  patient  sleeping  many  hours  of  the 
dav  and  most  of  the  night.  Tumors  of  the  parietal  region,  of  the 
corpora  quadrigemiua,  the  thalamus,  and  the  pituitary  body  are  more 
commonlv  accompanied  with  drowsiness  than  are  growths  in  other 
regions  of  the  brain. 

Sleeping  Sickness ;  African  Lethargy  ;  Nelavan. — This  disease 
is  met  with  on  the  coast  of  Africa  in  the  Congo,  and  in  Sierra  Leone. 
It  affects  negroes  exclusively  of  both  sexes  and  all  ages.  Corre'  says 
he  heard  of  a  European  woman  who  had  the  disease,  and  he  saw  himself 
a  Moorish  woman  who  had  it.  It  is  most  frequent  in  males  from  the 
age  of  twelve  to  twenty.  The  cause  is  unknown,  but  a  parasite,  the 
filaria  perstans,  has  been  found  in  the  blood  of  those  suffering  from  the 
disease.  Manson^  found  this  parasite  in  the  blood  of  5  of  9  cases  which 
he  examined,  and  lie  tliouglit  it  miglit  have  been  present  in  the  others, 
although  he  did  not  find  it  in  the  small  quantity  which  liad  been  sent 
him.  The  general  health  of  the  patient  is  at  first  good,  but  increasing 
somnolence  gradually  appears.  The  patient  falls  asleep  at  his  work,  and 
when  not  disturbed  will  sleep  uninterru])tedly  for  hours.  The  symptoms 
are  sometimes  arrested  by  active  purgation  and  counter-irritation  over 
the  spine,  but  soon  the  somnolence  returns  again.  In  some  cases  swell- 
ing of  the  cervical  glands  is  an  early  symptom  ;  as  the  case  progresses 
the  period  of  sleep  becomes  longer  and  deeper  ;  finally,  the  patient  sleeps 

'  Quoted  by  Manson :  David»on^s  Hygiene  and  Diseasex  of  Warm  Climales,  p.  504. 
*  Op.  cit. 
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all  of  the  time,  and  will  not  even  stay  awake  long  enough  to  take  food. 
Progressive  emaciation  occurs,  and  death  usually  results  in  four  or  five 
months  after  the  beginning  of  the  disease,  but  the  j)atient  may  drag  on 
an  existence  for  two  or  three  years.  The  disease  is  almost  invariably 
fatal.  Forbes '  has  given  an  interesting  and  complete  account  of  this 
affection.  He  refers  to  two  cases  in  wliich  the  lilaria  sanguinis  hominis 
was  found  in  the  blood.  He  recommends  purgatives  and  strychnine  as 
the  most  useful  form  of  treatment,  but,  as  a  matter  of  fact,  no  treatment 
seems  to  be  of  any  avail.  Forbes  found,  post-mortem,  hypersemia  of  the 
arachnoid  and  slight  signs  of  chronic  inflammation  of  the  other  men- 
inges.    The  brain  substance  was  paler  than  normal. 

Narcolepsy. — This  is  a  condition  in  which  a  person  is  liable  to  fall 
asleep  at  any  time  during  the  day.  This  term  must  not  be  confounded 
with  nocturnal  or  sleep  epilepsy,  which  is  a  totally  different  condition. 
In  narcolepsy  the  patient  has  an  unconquerable  tendency  to  fall  asleep  at 
any  time  during  the  day,  sometimes  for  a  few  minutes,  perhaps  for  an 
hour  or  two.  It  is  more  common  in  women  than  in  men,  and  from  the 
ages  of  fifteen  to  forty.  It  is  frequently  seen  in  conjunction  with  hys- 
teria and  other  neuroses.  It  may  also  be  associated  with  disturbances 
of  nutrition  dependent  upon  obesity,  gout,  and  diabetes.  Narcolepsy  is 
frequently  associated  with  dyspepsia.  It  may  be  seen  in  members  of 
neurotic  families,  and  the  subjects  of  it  have  often  exhibited  other  forms 
of  hysterical  disturbances.  Two  patients  reported  by  Gelineau  exhibited 
multiple  tics.  A  number  of  cases  of  narcolepsy  reported  by  Porter 
alternated  with  attacks  of  vertigo  or  unconsciousness,  which  is  suggestive 
of  epilepsy.  I  have  seen  a  patient,  a  young  woman,  who  fell  asleep  fre- 
quently during  the  day,  particularly  whenever  she  attempted  to  read  or 
sew,  and  she  would  not  awake  for  a  half  hour  or  longer.  When  she  led 
an  active  outdoor  life  she  seldom  had  attacks  of  drowsiness  or  sleep,  but 
if  she  had  indoor  work  or  studies,  the  attacks  were  constant  and  over- 
powering. An  examination  of  the  eyes  showed  that  there  was  marked 
refraction  error,  and  this  was  probably  the  cause  of  the  condition. 
Gowers  speaks  of  a  similar  case  in  a  girl  in  which  the  trouble  began  at 
sixteen  and  continued  until  she  was  twenty-two.  She  would  suddenly 
become  drowsy  during  the  day,  and  sleep  for  several  hours,  and  wake  up 
fresh  and  bright.  Intensely  vivid  dreams  accompanied  this  sleep,  and 
she  would  sometimes  speak  aloud  in  her  sleep. 

Treatment. — The  treatment  of  narcolepsy  must  depend  to  a  great 
extent  upon  the  cause  of  the  trouble.  In  all  cases  the  general  health 
should  be  closely  inquired  into.  If  ansemia  exists,  this  should  be  treated, 
and  any  other  dyscrasia  should  receive  attention.  The  case  to  which  I 
have  referred  shows  the  importance  of  examination  of  the  eyes  in  these 
cases.  Gowers  found  that  caffeine  and  nitroglycerin  were  effective  in 
breaking  up  the  attacks  in  his  patient.  Change  in  the  manner  of  living, 
or  even  change  of  climate,  may  be  necessary  to  effect  a  cure. 

Sleep  epilepsy  is  a  form  of  epilepsy  which  is  characterized  by  attacks 
of  intense  sleep,  not  accompanied  by  convidsive  movements.  The  patient 
falls  asleep  and  cannot  be  roused.  The  seizure  may  be  preceded  by  an 
aura,  and  the  attack  varies  in  length. 

Sleep  Palsies. — Under  certain  disordered  systemic  conditions  per- 

^  hulimi  3L'fI.  Record,  .June  1,  1895. 
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sons  may  awake  with  numbness  of  the  hands  and  feet.  This  has  been 
termed  "  acroparaesthesia/'  and  it  may  arise  from  a  number  of  causes. 
It  may  be  due  to  anaemia,  gout,  diabetes,  and  the  excessive  use  of  tobacco, 
but  it  is  more  commonly  met  with  in  women  at  the  menopause,  as  I  have 
shown  in  a  paper  on  "  ISTumbness  of  the  Extremities."  ^  The  numbness 
is  most  intense  on  first  awakening,  and  passes  off  after  the  parts  have 
been  used  for  a  short  time.  In  extreme  cases  the  numbness  is  so  intense 
and  distressing  that  the  patient  is  awakened  from  sleep,  and  has  to  get 
out  of  bed  and  exercise  to  get  rid  of  the  sensation.  It  occurs  by  day  as 
Avell  as  by  night.  The  sensation  is  usually  one  of  prickling  and  formi- 
cation, such  as  occurs  when  the  part  is  what  is  popularly  called  "  asleep."" 
At  times,  however,  the  sensation  becomes  one  of  marked  pain,  and  the 
numbness  is  not  only  confined  to  the  extremities,  but  extends  up  the 
limbs  above  the  elbows  and  above  the  knees.  In  some  cases  the  numb- 
ness is  monoplegic  or  hemiplegic,  and  there  is  not  only  the  sense  of 
formication  and  tingling,  but  there  is  also  loss  of  touch  sense  and  marked 
loss  of  power,  lasting  for  a  short  time.  According  to  Mitchell,  this  form 
is  most  likely  to  occur  after  the  excessive  use  of  tobacco.  The  attacks 
of  sleep  palsies  may  be  repeated  night  after  night,  and  may  last  for 
years.  Attention  to  diet  and  the  removal  of  any  toxic  causes  usually 
eifect  a  cure  in  a  short  time.  I  have  found  ergot  of  signal  value  in  the 
treatment  of  these  cases. 

Sleep  Ptosis. — In  persons  who  sleep  soundly  there  is  often  great 
difficulty  in  opening  the  eyes  when  they  first  awaken  in  the  morning. 
In  weak  and  neurasthenic  women  the  difficulty  may  amount  to  true 
ptosis  for  fifteen  or  twenty  minutes.  The  lids  cannot  be  opened  volun- 
tarily, but  if  raised  by  the  fingers  they  remain  open.  The  affection  is- 
usually  a  transient  one,  and  is  almost  always  recovered   from. 

Enuresis  Nocturna. — Nocturnal  incontinence  of  urine  occurs  in 
neurotic  children,  but  it  is  an  accident  which  occasionally  happens  to  an 
adult.  It  is  much  more  common  in  boys  than  in  girls.  In  cases  of 
cord  disease  like  myelitis  there  is  often  a  giving  way  of  the  sphincter 
vesicae  in  sleep.  In  most  cases  of  incontinence  the  trouble  usually 
occurs  a  few  hours  after  the  patient  has  retired  and  when  sleep  is 
deepest.  The  causes  of  the  disorder  are  obscure.  In  some  cases  the 
kidneys  are  unduly  active,  and  in  others  it  seems  as  if  the  inhibitory 
centres  of  the  cord  are  weak,  and  when  the  influence  of  the  will  is 
removed  the  sphincter  no  longer  exerts  its  automatic  control.  Some- 
times, as  the  result  of  a  dream  in  which  the  person  is  emptying  the 
bladder,  tlio  discharge  actually  takes  place. 

The  TiiEATMENT  sliould  consist  of  withholding  liquids  as  far  as  pos- 
sible during  the  latter  part  of  the  day,  and  especially  at  the  evening- 
meal.  The  patient  should  be  made  to  empty  the  bladder  at  bedtime, 
and  should  be  made  to  get  uj)  again  in  two  or  three  hours.  In  some 
cases  the  expedient  of  raising  the  foot  of  the  bed  three  or  four  inches  is 
successful.  This  means  seems  to  act  mechanically  in  lessening  the 
pressure  at  the  neck  of  the  l)laddcr,  and  may  have  some  influence  by 
reducing  the  amount  of  blood  in  the  lumbar  cord.  Belladonna  and 
cantharides  are  the  most  valuable  drugs  in  producing  a  direct  influence 
upon  the  bladder,  but  in  many  of  the  cases  of  nocturnal  incontinence 

'  Trans,  of  the  Col.  of  Phys.  of  Philadelphia,  1884. 
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with  which  we  meet  it  is  necessary  to  administer  iron  and  other  tonics. 
Spinal  galvanism  is  often  useful,  and  in  some  cases  where  other  means 
have  failed  direct  faradization  of  the  bladder  by  means  of  an  electrode 
inserted  per  urethram  is  successful.  Painting  the  orifice  of  the  urethra 
with  collodion  at  bedtime  has  been  suggested  as  a  means  of  arousing  the 
patient  before  the  urine  escapes.  Corporal  punishment,  which  has  been 
advocated  by  some  writers,  is,  in  my  opinion,  unjustifiable.  It  is  very 
rarely  the  case  that  a  child  is  not  deeply  mortified  by  the  occurrence  of 
bed-wetting,  and  he  usually  does  everything  in  his  power  to  prevent  it. 
Disorders  of  the  Praedormitium. — The  period  of  light  initial  sleep 
which  comes  to  almost  every  one  before  deep  slumber  has  been  termed  the 
proedormitium.  During  this  time  many  persons  experience  various 
nervous  and  muscular  disorders,  such  as  fright,  twitchings,  and  shocks. 
These  vary  in  degree  and  kind.  Often  there  is  a  sense  of  falling  and 
the  person  wakens  with  a  start.  Children  are  often  seen  to  have  mus- 
icular  twitchings  or  slight  starts  as  they  are  falling  asleep.  Mitchell  ^ 
has  written  at  length  on  the  disturbances  of  the  prsedormitium,  and  has 
-also  described  certain  similar  disorders  which  occur  at  the  end  of  the 
night's  sleep,  "  when  the  drowsied  sentinels  resume  their  post " — the 
-interval  between  sleeping  and  awakening.  This  he  calls  the  postdor- 
niitium.  He  describes  cases  in  which  the  disturbances  occurring  in  the 
'prsedormitium  are  violent  and  excessive,  and  he  alludes  to  the  relation 
between  these  and  insanity.  He  quotes  Baillager,  who  has  written 
ifully  on  this  subject,  as  saying  that  certain  persons,  otherwise  sound,  are 
liable  to  have  between  sleeping  and  awakening  hallucinations  which 
long  precede  outbreaks  of  insanity.  Some  of  Mitchell's  cases  were 
affected  with  violent  shocks  of  an  explosive  nature,  and  others  had  sen- 
sory disturbances  of  an  aural  nature.  He  classifies  these  sensory  shocks 
as  follows  :  "  I.  In  the  spliere  of  general  sensation :  The  patient  feels 
as  if  struck  or  as  if  he  had  a  shock  like  that  which  a  sudden  arrest  of 
motion  causes,  or  it  is  a  feeling  of  rending  or  as  of  a  bolt  driven  through 
the  head.  These  are  the  most  common.  II.  Auditory :  A  loud  noise 
like  that  of  a  pistol  shot,  or  a  crash  of  broken  glass,  or  as  of  a  bell  or 
Avire  sharply  twanged.  III.  Visual:  A  flash  of  light.  IV.  Olfactory: 
.Sudden  sense  of  an  odor.  V.  I  doubtfully  add  what  I  call  '  emotional 
discharges.'  These  are  always  merely  abrupt  sensations  of  fear,  some- 
times preceding  the  sense  of  shock,  sometimes  following." 

Ecstasy  and  Trance. 

In  ecstasy  the  individual  is  in  a  peculiar  rapt  and  exalted  condition 
of  mind  in  which  impressions  are  not  received  in  the  usual  way.  The 
patient  is  in  a  visionary  state,  has  a  peculiar  radiant  expression,  and  is, 
as  a  rule,  in  an  immovable  position.  Various  statuesque  postures  are 
assumed,  the  subject  sometimes  standing  with  the  arms  extended  like  a 
cross ;  sometimes  in  other  attitudes  expressive  of  devotion,  fear,  love, 
or  lubricity.  Most  of  the  instances  of  ecstasy  that  are  met  with  are  in 
hysterical  subjects,  and  the  condition  often  alternates  with  catalepsy  and 
hystero-epilepsy.  Extreme  religious  feeling  is  one  of  the  most  common 
.exciting  causes,  and  religious  education  carried  to  the  extreme  predis- 
^  Clinical  Lessons  on  Nervous  Diseases,  p.  58. 


734  THE  DISORDERS  OF  SLEEP. 

poses  to  the  development  of  ecstasy.  Fear  or  a  fright  has  been  known 
to  cause  an  attack  of  ecstasy.  The  fakirs  of  India  are  probably  as  typical 
examples  of  ecstasy  as  exist.  The  positions  of  devout  worship  which  they 
assume,  and  in  which  they  are  said  to  remain  for  days  apparently  totally 
oblivious  of  all  surroundings,  are  most  remarkable.  Many  interesting 
cases  of  ecstasy  have  been  recorded,  especially  in  France,  and  the  best 
known  of  these  is  that  of  Louise  Lateau  of  Bois  d^Haine,  a  village  of 
Belgium.  In  1868  the  patient,  who  was  a  peasant-girl  of  twenty-three 
years  of  age,  noticed  one  Friday  that  blood  was  flowing  from  the  left 
side  of  her  chest.  This  was  found  to  be  repeated  on  every  Friday,  and 
on  each  Thursday  morning  a  spot  an  inch  in  diameter  on  the  back  of 
each  hand  became  pink  in  color,  and  at  the  same  time  a  similar  spot 
was  observed  on  the  palm  of  the  hand.  About  noon  on  the  same  day  a 
vesicle  containing  clear  serum  formed  on  the  pink  surfaces.  In  the 
night,  usually  about  midnight,  the  vesicle  ruptured  and  a  flow  of  blood 
began.  The  amount  of  blood  lost  from  these  stigmata  was  estimated 
by  some  observers  as  being  between  one  and  three  quarter  pints ;  the 
blood  itself  was  a  reddish  color,  coagulating  in  the  usual  way,  and  the 
white  and  red  corpuscles  were  found  to  be  normal  in  character  and  pro- 
portion. The  flow  of  blood  ceased  on  Saturdays.  During  the  flow  of 
blood  the  patient  was  in  a  rapt  and  ecstatic  condition.  She  stated  that 
at  the  beginning  of  the  ecstasy  she  imagined  herself  surrounded  by  a 
brilliant  light,  and  then  figures  passed  before  her  exhibiting  the  succes- 
sive scenes  of  the  Crucifixion.  During  the  period  of  ecstasy  the  action 
of  the  heart  was  regular,  although  at  times  a  sudden  flush  or  pallor 
covered  the  face  according  to  the  changes  of  expression.  From  mid- 
night on  Thursdays,  when  she  took  a  silent  meal,  until  eight  o'clock  on 
Saturday  morning,  Louise  Lateau  took  no  nourishment,  not  even  water^ 
because  it  was  said  she  did  not  feel  the  want  of  it  nor  could  the  stomach 
retain  anything.  From  the  forehead  of  the  patient  blood  sometimes 
oozed  from  minute  points.  While  in  the  state  of  ecstasy  the  patient 
was  apparently  unconscious  to  all  external  impressions.  The  mucous 
membrane  of  the  nose  was  tickled,  ammonia  was  applied  to  the  nostrils, 
needles,  pins,  and  even  penknives  were  thrust  into  the  flesh,  and  strong- 
currents  of  electricity  were  used.  To  none  of  these  did  she  respond,^ 
but  after  the  attack  she  remembered  everything  which  had  occurred.  It 
is,  of  course,  a  question  as  to  the  genuineness  of  the  phenomena  pre- 
sented in  this  case.  Many  similar  cases  have  been  studied  with  gi-eat 
care,  and  under  a  rigid  surveillance  the  stigmata  were  found  to  have 
been  produced  by  deceit ;  as,  for  example,  the  case  quoted  by  Mills^ 
of  a  girl  of  sixteen  under  the  care  of  Mr.  Henry  Lee  at  St.  George's 
Hospital,  London.  This  patient  had  discolored  patches  on  the  leg,  from 
which  she  asserted  that  every  month  for  two  years  there  had  been  a 
discharge  of  blood.  It  was  found  that  the  patient  produced  these  hem- 
orrhages by  thrusting  a  needle  into  the  skin.  In  some  cases  of  ecstasy 
the  patient  simply  falls  into  a  trance-like  condition,  and  none  of  the 
stigmata  or  phenomena  of  visions,  etc.  arc  exhibited.  In  some  cases 
the  condition  of  trance  is  so  complete  and  deep  that  the  patient  to  all 
intents  and  purposes  is  dead.  The  respirations  become  so  shallow  that 
they  can  scarcely  be  observed,  and  the  pulse  is  barely  perceptible.     In 

^  System  of  Medicine,  vol.  v.  p.  350. 
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this  condition  a  person  may  remain  unconscious  to  all  surroundings  for 
days. 

A  number  of  cases  have  been  reported,  mostly  in  the  public  press, 
in  which  it  is  alleged  that  persons  have  been  buried  in  a  state  of  trance. 
It  is  highly  improbable  that  any  such  cases  have  actually  occurred,  but 
there  are  authentic  cases  in  which  the  patient  has  been  thought  dead, 
and  it  has  been  proved  that  there  was  only  a  condition  of  trance.  xVIills  ^ 
records  a  case  of  which  he  had  personal  knowledge  in  which  attacks  of 
trance  occurred  three  times  during  the  life  of  the  patient.  Once,  while 
tills  person  was  an  infant  and  was  about  to  be  baptized,  it  was  observed 
that  he  became  rigid,  and  was  thought  to  be  dying  ;  after  suitable  efforts, 
however,  he  was  resuscitated.  Again,  when  about  sixteen  years  of  age 
he  was  accidentally  wounded  by  a  pistol  shot,  and  he  again  passed  into 
a  trance-like  condition.  Many  years  later,  while  apparently  in  good 
health,  he  suddenly  fell  into  an  unconscious  condition  and  was  believed 
to  be  dead.  So  marked  were  the  9,ppearances  of  death  that  after  several 
futile  efforts  to  resuscitate  him  preparations  were  made  for  the  funeral. 
Persistent  efforts  on  the  part  of  friends  who  were  aware  of  the  previous 
attacks  were  finally  successful.  The  fakirs  of  India  are  capable  of  fall- 
ing into  a  trance  in  which  all  of  the  vital  functions  seem  to  cease,  and  it 
is  asserted  they  even  allow  themselves  to  be  buried  alive  for  several 
weeks.  In  these  cases  it  is  probable  that  as  a  result  of  long  practice 
the  subject  is  able,  by  self-hypnotization,  to  fall  into  a  state  of  trance 
in  which  he  remains  for  a  long  period,  in  a  condition  which  has  been 
aptly  described  as  being  like  that  of  a  hibernating  animal.  The  case 
of  Colonel  Townsend,  which  is  familiar  to  all,  may  be  recalled.  This 
gentleman  was  able,  by  an  effort  of  will,  to  arrest  the  action  of  the  heart, 
so  that  to  all  intents  and  purposes  he  was  dead.  Then  after  a  period  a 
flush  appeared  upon  the  face,  a  slight  impulse  was  felt  over  the  prsecor- 
dia,  and  by  degrees  the  patient  returned  to  a  normal  condition.  On  one 
occasion,  however,  the  experiment  proved  fatal. 

Treatment. — The  treatment  of  ecstasy  and  trance  consists  mainly 
in  general  hygienic  measures,  and  more  particularly  in  placing  the 
patient  in  a  wholesome  moral  atmosphere.  The  use  of  hypnotic  sug- 
gestion is  likely  to  be  beneficial  in  these  cases,  as  the  subjects  are  easily 
influenced  by  this  means. 

Catalepsy. 

In  catalepsy  there  is  a  peculiar  form  of  muscular  rigidity,  associated 
with  a  perverted  state  of  consciousness.  The  limbs  retain  any  position 
in  which  they  may  be  placed,  and  have  a  wax-like  rigidity  to  wdiich 
the  name  "  flexibilitas  cerea  "  has  been  given.  There  is  loss  of  sensa- 
tion and  complete  suspension  of  normal  mental  action  during  the  attack. 
The  disorder  occurs  in  both  sexes  and  at  all  ages,  but  more  frequently 
in  women  than  in  men,  and  in  early  adult  life.  The  patients  are  usually 
hysterics  or  have  presented  at  some  time  other  symptoms  of  hysteria. 
The  attacks  are  liable  to  occur  after  excitement  of  any  kind  and  after 
injuries  to  the  head  and  back.  The  disorder  is  quite  frequently  met  with 
in  the  insane,  but  chiefly  in  those  suffering  from  melancholia.  Katatonia 
is  a  term  applied  to  stuporous  melancholia  with  cataleptic  spasms.     In 

1  Op.  at,  p.  344. 
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directly  upon  imperfect  oxidation  and  the  excretion  of  the  worn-out 
detritus  of  the  body,  and  to  the  imperfection  of  that  process  of  second- 
ary digestion  which  transforms  foods  into  healthy  tissue.  To  a  less 
degree  we  shall  probably  find  that  sudden  nerve  storms  amounting  to 
mania  are  often  due  to  the  actual  poisoning  of  the  cerebral  masses  by 
the  presence  in  the  blood  of  these  toxins.  We  certainly  know  that  the 
heart  and  the  arteries  are  greatly  deteriorated  by  the  presence  of  such 
toxic  elements  in  the  blood  ;  and  it  is  not  at  all  improbable  that  changes 
in  the  cerebral  tissue  are  produced  by  the  same  blood  conditions  that 
cause  exudation  about  joints  and  inflammatory  conditions  in  white 
fibrous  tissue.  The  benefits  of  the  bromide  salts  may  be  due  to  the 
presence  of  the  alkali  as  much  as  to  the  action  of  bromine  itself.  This 
most  interesting  phase  of  the  subject  has  not  been  sufficiently  worked 
out,  up  to  this  time,  by  those  who  have  studied  internal  medicine. 
Gross  injuries  to  the  head  which  produce  local  inflammatory  softenings, 
or  which  produce  thickening  of  the  membranes  covering  the  brain,  thus 
shutting:  off  the  bloodvessels  which  come  from  them  to  nourish  the 
brain,  can  readily  be  appreciated  as  producing  mania. 

It  is  in  this  connection  that  brain  surgery,  or  perhaps  cranial  sur- 
gery, promises  the  most  brilliant  results  in  the  future.  Cerebral  hemor- 
rhages, while  profoundly  disturbing  the  activity  of  the  brain  and  even 
obliterating  consciousness  for  long  periods,  are  rarely  followed  by 
maniacal  attacks.     Other  forms  of  insanity,  however,  frequently  follow. 

Pathological  Anatois[y. — It  is  probably  true  that  there  is  no  sole, 
pathological,  distinctive  lesion  of  the  brain  or  of  its  membranes  which 
we  can  say  always  produces  mania,  and  which  is  never  present  without 
mania ;  and  yet  it  is  also  true  that  when  the  brain  is  examined  after 
death,  there  are  some  general  and  a  few  distinctive  pathological  changes 
found  in  the  brain.  It  is  probable  that  the  appearance  of  the  brain 
after  death  does  not  wholly  correspond  with  the  actual  condition  during 
the  progress  of  the  disorder,  for  the  tissues  are  generally  anaemic  rather 
than  hypersemic. 

The  condition  of  the  smaller  bloodvessels,  especially  of  the  capil- 
laries, is  perhaps  as  distinctive  as  any  of  the  lesions  observed  upon  dis- 
section. The  pia  mater  sends  the  arteries  into  the  cortex,  and  they  do 
not  break  up  into  capillaries  until  they  have  reached  the  fifth  layer  of 
the  cortex  close  to  the  centrum  ovale,  and  then  the  branching  of  the 
ca])illaries  takes  place  upward  to  the  surface  layer.  Where  these  arteries 
divide  into  capillaries  there  are  often  found  aneurysms  ;  and  this  is  quite 
characteristic  where  the  disease  has  lasted  for  a  long  time.  The  capil- 
laries may  show  fatty  infiltration,  and  it  is  not  uncommon  to  see  fatty 
degeneration  also.  This  infiltration  is  a  characteristic  change,  making  the 
bloodvessels  look  as  if  enclosed  in  an  irregularly  folded  wrapping. 

In  melancholia  the  capillaries  of  the  cortex  often  show  a  similar 
coat,  but  it  is  much  wider  and  contains  pigment  granules.  In  advanced 
stages  of  insanity  the  change  is  again  different  from  that  of  mania  in 
that  the  bloodvessels  show  an  irregular  thickening  or  callous  degenera- 
tion. The  changes  in  the  meml)ranes  themselves  are  not  coustant,  but 
when  the  insanity  has  been  of  a  violent  nature  or  of  loug  duration, 
there  are  usually  found  evidences  of  distended  sinuses,  with  inflamma- 
tory thickening  and  consequent  adhesions. 
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The  nerve  tissue  itself  in  mania  is  infiltrated,  so  that  there  is  often 
the  appearanc^e  of  granule-cell  formation  approacliing  yellow  softening. 
Throughout  the  gray  cortex  there  are  found  capillary  hemorrhages  after 
the  severer  attacks,  and  in  other  cases  a  simple  exudation  here  and  there 
of  a  few  red  corpuscles. 

These  changes  in  the  vascular  system,  so  frequently  found  in  the 
brain  after  mania,  are  also  accompanied  by  alterations  in  the  ganglion 
cells  of  the  cortex.  These  latter  are  more  frequently  found  in  the 
middle  and  lower  frontal  convolutions  toward  the  anterior  central  con- 
volutions. This  is  the  portion  of  the  brain  which  is  most  prominently 
developed  in  men,  giving  the  human  brain  its  characteristic  shape. 

If  we  distinguish  five  layers  of  nerve  cells  of  the  gray  cortex,  the 
most  marked  changes  are  found  in  the  third  and  fourth  of  these  layers. 
The  contraction  or  coagulation  of  some  of  these  cells  seems  to  occur, 
and  this  is  seen  chiefly  at  the  base  of  the  cells  around  the  nucleus  and  in 
their  multipolar  prolongations.  Sometimes  a  fatty  infiltration  of  the  cell 
itself  around  the  nucleus  is  seen.  In  the  fifth  layer,  which  is  provided 
with  multipolar  spindle  cells,  these  changes  are  not  seen  so  frequently, 
though  there  is  sometimes  found  exudation  of  blood-corpuscles  to  the 
extent  that  it  marks  the  division  between  the  gray  cortex  and  the  central 
white  very  distinctly. 

Anatomical  lesions,  however,  are  so  numerous  and  differ  to  such  an 
extent  that  it  is  impossible,  as  yet,  accurately  to  determine,  from  the 
examination  of  the  brain,  the  kind  of  insanity  which  has  preceded. 

The  reparative  processes  which  we  must  assume  to  be  going  on  when 
the  acute  symptoms  begin  to  subside,  with  even  extensive  lesions,  may 
be  removed  or  their  appearances  so  modified  that  the  dissections  made 
later  fail  to  reveal  the  exact  condition  during  life.  The  changes,  for 
instance,  in  the  vascular  system,  which  leave  a  detritus  along  the  lines 
of  the  capillaries  or  actually  choke  the  smaller  bloodvessels,  may  dis- 
appear during  the  period  of  convalescence,  and  probably  do  in  most 
cases.  The  pathological  changes  in  other  organs  than  the  brain  are  not 
so  distinctive  as  to  require  special    mention. 

Symptoms. — The  symptoms  of  mania  vary  to  a  great  degree,  depend- 
ent upon  the  type  or  stage  of  the  disease.  There  are,  however,  certain 
general  symptoms  which  accompany  all  forms  of  mania,  and  which  have 
been  alluded  to  as  conditions  of  exaltation  or  excitement  both  of  body 
and  of  mind.  There  is  great  latitude  also  to  be  allowed  because  of  indi- 
vidual peculiarities  or  accompanying  physical  disorder.  The  age  of  the 
patient,  his  social  position,  his  cidtivation,  as  well  as  his  occupation  and 
his  general  physical  state,  must  be  taken  into  account,  since  all  these 
elements  tend  to  make  each  case  of  mania  somewhat  different  from 
every  other. 

All  cases  of  mania,  however,  may  naturally  be  classified  as  either  (1) 
simple  mania,  (2)  acute  mania,  (3)  subacute  mania,  or  (4)  chronic  mania. 

(1)  Simple  Mania, 

Simple  mania  is  not  so  frequently  met  with  in  institutions  for  the 
insane  nor  in  courts  of  justice  as  are  the  other  forms  of  mania.  It  con- 
sists of  a  delusional  state  in  which  there  is  great  exaltation  of  mind  and 
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restlessness  of  body,  without,  perhaps,  any  fixed  delusion,  though  the 
acts  of  the  person  are  so  strange  and  unlike  his  former  methods  as  to 
mark  him  as  insane  ;  and  the  person  may  not  be  incoherent  or  be  so  far 
bevond  his  power  of  self-control  but  that  moral  suasion  may  have  a 
decidedly  restraining  influence. 

Simple  mania  may  come  on  at  any  age,  though  it  is  more  frequently 
seen  just  after  the  period  of  adolescence,  and  again  between  the  ages  of 
thirty  and  forty-five.  It  is  more  likely  to  come  on  slowly,  and,  unless 
it  passes  into  a  stage  of  acute  mania,  there  is  rarely  an  attempt  at  physi- 
cal violence.  The  attack  is  preceded,  sometimes  for  weeks,  by  a  condi- 
tion of  listlessness,  a  tendency  to  inattention  to  ordinary  duties,  and  by 
an  apparent  abstraction  of  mind  that  is  rather  depressing.  The  patient 
complains  of  feeling  badly,  and  sometimes  of  having  pains  in  the  head^ 
and  usually  of  sleeplessness.  After  a  short  period  the  patient  becomes 
restless,  impatient  of  restraint,  inclined  to  be  talkative,  and  perhaps 
actually  does  or  talks  about  things  which  he  would  formerly  have  con- 
sidered improper,  lewd,  or  indecent.  When  this  marked  muscular 
activity,  accompanied  by  a  sense  of  well-being  or  mental  exaltation, 
comes  on  suddenly  and  to  such  a  degree  as  to  be  a  decided  change  from 
the  former  condition  of  the  patient,  and  remains  for  some  weeks  or 
months,  the  diagnosis  of  simple  mania  can  be  made  without  any  more 
marked  symptoms. 

This  sense  of  unusual  well-being,  with  expansive  notions  of  import- 
ance and  elation  of  spirits,  combined  with  a  certain  levity  which  is  often 
paradoxical,  chiefly  distinguishes  this  form  of  mania.  During  its  course 
the  appetite  is  often  markedly  increased  or  perverted,  so  that  the  quantity 
or  variety  of  foods  taken  may  be  truly  astonishing.  The  tongue  is 
furred,  the  secretions  of  the  mouth  are  perverted,  and  the  breath  is  very 
offensive,  while  the  condition  of  the  kidneys  and  bowels  is  very  sluggish. 
All  this  does  not  seem  to  be  due  to  indigestion,  but  rather  to  that  per- 
version of  all  the  secretions  which  goes  with  conditions  of  profound 
emotional  disturbance.  Even  with  this  increased  amount  of  food  and 
apparent  digestion,  there  is  a  steady  loss  in  bodily  weight,  which  often 
])rogresses  so  far  as  to  constitute  a  danger :  this  is  not  true  to  the  degree 
that  it  is  in  acute  mania,  and  comparatively  few  patients  die  in  the 
attack. 

During  this  whole  course  there  may  be  no  actual  violence  shown, 
though  it  is  usual  that  opposition  is  met  by  violent  outbursts  of  temper 
and  a  determined  resistance  which  may  amount  to  maniacal  violence. 
Tlie  tastes  of  the  patient  are  very  often  perverted  to  the  extent  that  he 
not  only  eats  and  drinks  things  which  he  formerly  did  not  like,  but  he 
dresses  differently.  He  is  likely  to  be  slovenly,  whereas  he  may  have 
been  very  particular  in  dress,  or  he  suddenly  becomes  more  smart  in  his 
appearance,  while  he  formerly  had  been  careless.  But  the  greatest 
change  is  seen  in  his  moral  perversion,  often  becoming  quite  the  reverse 
of  his  former  state.  This  has  led  many  writers  to  distinguish  a  moral 
insanity  which  is  really  sim])le  mania  with  insanity  of  conduct,  without 
marked  delusions. 

It  is  ]>robably  true  that  the  weak  ]ioints  of  the  normal  character  of 
the  individual  are  those  Avhich  are  tlii'ust  into  ])rominence  in  simple 
mania,  thus  indicating  the  loss  of  mental  inhibition,  which  is  really  the 
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essence  of  the  disorder.  Most  of  us  have  certain  traits  of  character 
which  must  be  kept  in  abeyance,  and  which,  if  held  by  a  firm  will, 
rarely  show  themselves  in  conduct  or  in  speech.  The  loss  of  this  con- 
trol allows  these  ugly  traits  to  step  forward  and  to  characterize  both 
speech  and  action. 

I  know  of  one  case  in  which,  during  the  past  twenty-four  years,  there 
have  been  five  separate  and  distinct  outbreaks  of  simple  mania,  such  as 
I  have  described,  characterized  mainly  by  pernicious  activity,  exalted 
notions  of  self-importance,  with  an  exaggerated  idea  of  her  attractions, 
and  with  a  tendency  to  obtrude  herself  upon  the  notice  of  men,  and, 
finally  to  cause  scandal  of  the  most  disagreeable  nature  as  the  outcome 
of  the  attack.  She  is  a  well-bred  woman,  yet  in  these  attacks  solicits 
the  attention  of  men,  and  if  this  is  not  responded  to,  she  accuses  per- 
sons of  attempting  to  seduce  her,  or  of  having  made  proposals  of  mar- 
riage to  her,  or  of  having  grossly  insulted  her  in  various  ways.  Then 
the  sweetness  and  plausibility  which  characterized  her  first  efforts 
changes  to  the  vilest  abuse  and  the  grossest  misrepresentations,  often 
accompanied  by  scenes  of  great  violence,  and  sometimes  with  homicidal 
threats.  It  is  doubtful  whether  during  any  of  these  attacks  a  jury 
would  have  convicted  her  of  insanity,  and  yet  upon  her  own  statements 
during  the  attack  she  would  be  a  vile,  lewd  woman  unless  her  insanity 
was  admitted. 

The  course  of  the  disease  may  be  modified  by  any  incidental  bodily 
ailment,  by  the  age  of  the  individual,  by  his  environment,  and  by  his 
medical  treatment.  As  a  rule,  these  cases  do  not  recover  under  three, 
and  often  are  prolonged  for  six,  months,  even  when  a  favorable  termi- 
nation is  ultimately  secured  ;  but  in  many  instances,  if  the  attack  is 
prolonged,  it  passes  into  a  more  acute  type,  and  finally  into  chronic 
insanity. 

An  attack  of  simple  mania  is  often  observed  to  precede  by  several 
years  another  and  perhaps  a  more  serious  form  of  disorder ;  so  that, 
taken  as  an  indication  of  the  mental  stability  of  the  individual,  such  an 
attack  must  be  looked  upon  as  one  of  the  most  grave  character.  These 
eases  do  not  often  come  into  criminal  courts,  but  often  cause  endless 
business  complications  and  litigations. 

It  has  been  observed  that  upon  the  death  of  a  wife  or  a  husband,  the 
middle-aged  survivor  frequently  develops  this  phase  of  mental  disturb- 
ance, so  that  many  ill-timed  and  injudicious  marriages  are  the  result 
really  of  this  mental  disorder.  These  same  persons,  if  they  have  wealth, 
often  markedly  change  their  habits  of  thrift  and  economical  living,  and 
.spend  money  freely,  lavishly,  and  foolishly. 

Thus  a  man  of  sixty,  of  fair  mental  capacity,  without  hereditary 
taint,  succeeded  by  his  own  industry  and  sagacity  in  accumulating  a 
large  property.  He  was  of  a  serious  turn  of  mind,  very  attentive  to  his 
religious  duties,  though  always  reckoned  as  rather  a  sharp  man  at  bar- 
gains. No  one,  however,  doubted  his  honesty  or  his  veracity.  His  wife 
suddenly  died  under  most  distressing  circiunstances.  There  was  every 
outward  manifestation  of  great  grief  and  sincere  sorrow.  Within  a  few 
months,  not  more  than  four,  however,  he  w^as  noticed  to  dress  better 
than  he  had  ever  done,  to  exhibit  an  elaborate  politeness  to  his  friends, 
which  was  foreign  also  to  his  former  custom,  and  to  give  very  largely  to 
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charitable  enterprises  :  from  a  humble  worshipper  in  the  congregation  he 
became  talkative,  rather  pushing,  and  a  demonstrative  exhorter. 

He  bought  some  fine  horses,  though  he  knew  nothing  about  horses, 
and  had  never  cared  for  them.  But  now  he  was  very  critical.  He  sold 
a  valuable  team  for  almost  nothing  because  of  some  slight  defect,  buying 
another  pair  within  a  few  days,  and  ordered  a  rather  expensive  and 
showy  equipage. 

He  was  much  more  agreeable  to  his  neighbors  in  this  condition  than 
he  had  formerly  been,  though  he  took  certain  liberties  M'hich  perhaps  his 
age  excused  him  in  doing.  Soon  after  it  was  discovered  that  he  Mas 
making  love  to  a  person  whom  he  had  known  and  cordially  disliked  all 
his  life,  and,  notwithstanding  the  vigorous  protests  of  his  family  and 
the  scheming  of  his  grown-up  children  to  prevent  it,  he  married  the 
lady  and  began  a  social  career.  He  had  never  known  or  cared  about 
society   before  this. 

During  this  time  he  ate  well,  and  did  not  show  the  muscular  restless- 
ness common  to  these  cases,  and  it  is  not  known  how  well  he  slept.  He 
was  the  cause  of  much  gossip,  some  slander,  frequent  misrepresentations, 
and  a  great  deal  of  ridicule  in  the  community,  and  a  source  of  unmiti- 
gated sorrow  and  mortification  for  about  a  year,  when  he  passed  into  a 
state  of  profound  dementia. 

I  have  seen  many  instances  of  this  disorder  in  young  people  with 
unstable  nervous  organizations,  who  have  been  hard  pushed  at  school  or 
who  have  been  allowed  to  enter  society  too  young. 

One  case  of  a  girl  of  seventeen  who  had  a  slight  attack  of  unilateral 
chorea  interested  me  very  much  several  years  ago.  She  had  a  most 
unstable  nervous  organization,  with  inheritance  from  her  mother's  side 
strongly  predisposing  her  to  insanity.  She  showed  the  approach  of  the 
disease  soon  after  the  chorea  had  disappeared  by  an  undue  familiarity 
with  servants,  and  a  tendency  to  loquaciousness  which  was  entirely 
foreign  to  her  nature.  From  this  she  became  disobedient  and  irre- 
ligious,  though  her  upbringing  had  been  most  carefully  conducted  by 
pious  intelligent  parents.  She  became  careless  in  dress,  rather  inclined 
to  expose  her  person,  and,  though  there  was  no  marked  obscenity  in  her 
conduct,  being  a  full-grown  woman  this  was  extremely  mortifying.  As 
the  disease  progressed  she  exhibited  tendencies  that  were  still  more 
intolerable  to  her  family.  She  asked  young  men  to  call  upon  her  and 
insisted  on  receiving  them  ;  and  finally  visited  stores  and  offices  and 
talked  familiarly  with  clcn-ks  and  employes,  inviting  them  to  her  house. 

At  this  time  I  was  cousulted,  and  told  the  family  that  she  must  be 
secluded,  and  told  the  patient  what  the  tendency  of  her  conduct  was. 
She  would  promise  to  do  better,  and  when  with  her  attendant,  who 
always  accompanied  her  out  of  the  house,  she  was  manageable.  Some- 
times at  home,  however,  she  would  secrete  herself  for  the  ])urpose  of 
causiug  great  alarm  in  the  honseliold,  and  would  laugh  heartily  when 
si)e  witnessed  the  distress  of  mind  she  had  caused  in  her  family,  who 
had  been  searching  for  her  for  hours.  She  wrote  letters  of  the  most 
friendly,  and  even  amorous,  character  to  men  wiiom  she  knew  only  by 
sight,  and  would  signal  passers-by  if  she  could  do  so  unobserved  from 
her  window. 

These  main  features  of  her  case  continued  for  about  six  months,  when 
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she  recovered.  She  has  remained  well  for  many  years,  and  is  now  a 
bright,  attractive  young  woman. 

The  youngest  case  I  have  seen  was  that  of  a  boy  of  fourteen,  wlio 
first  became  restless,  sleepless,  excitable,  and  then  unmanageable,  loqua- 
cious, profane,  obscene,  and  untruthful.  His  conduct  so  shocked  his 
well-bred  parents,  and  was  such  a  change  from  his  ordinary  manner, 
that  they  sought  advice.  He  was  aniemic  and  thin  of  flesh,  though  he 
had  a  voracious  appetite.  His  father  devoted  himself  to  the  care  of  this 
patient  for  some  months,  keeping  him  in  the  open  air,  and  securing  such 
exercise  as  to  produce  bodily  flitigue  and  consequent  sleep. 

In  this  case  the  prescription  of  a  dog  which  should  constantly  ac- 
company the  boy  was  most  efficacious  in  bringing  him  back  to  his  normal 
condition.  This  attack  lasted  nine  months,  has  been  followed  by  no 
relapses,  and  the  boy  has  grown  up  a  well-educated,  level-headed  young 
man. 

Simple  mania  does  not  always  terminate  in  recovery,  at  least  of  a 
permanent  nature,  as  the  following  case  will  illustrate  :  A  man  of  forty 
who  had  become  a  successful  business-man,  possessed  of  considerable 
property,  known  as  a  conservative  man  in  business  circles,  with  a  well- 
established  character  for  honesty  and  business  integrity,  who  was  free 
from  the  drink  habit  or  any  of  the  grosser  vices,  became  suddenly  im- 
pressed with  the  idea  that  his  business  could  be  extended  so  as  to  control 
the  trade  in  his  line  in  the  State  of  New  York.  His  busy  season  was 
approaching.  He  executed  all  orders  with  more  than  usual  promptness 
and  ability.  He  made  money,  and  his  domestic  relations  were  very 
happy.  He  became  more  talkative  than  usual,  slept  much  less  than 
usual,  spent  much  of  his  time  at  night  in  travelling  upon  the  cars — 
which  he  had  not  formerly  done — and  showed  a  certain  levity,  jocoseness, 
and  familiarity  of  manner  which  was  quite  unnatural  to  him,  and  yet 
was  not  vulgar  or  disagreeable.  Indeed,  he  seemed  brighter,  more  alert, 
more  companionable,  than  ever  before.  Though  he  slept  little,  he  ex- 
plained this  fact  by  saying  that  he  required  less  sleep  than  most  men  ; 
that  his  family  were  peculiar  in  that  regard  ;  that  he  could  sleep  soundly 
upon  the  cars  or  in  a  carriage,  and  in  that  way  get  all  the  rest  he  de- 
sired. 

Within  a  month  it  turned  out  that  he  had  bought  and  started  a  new 
business  in  two  other  cities,  and  that  he  was  negotiating  for  a  large  busi- 
ness in  a  third  city,  and  had  plans  for  still  further  enlargement.  When 
his  family  found  this  out  and  remonstrated  with  him,  he  was  most 
plausible  in  his  arguments  justifying  his  conduct.  He  gave  instances 
from  the  lives  of  distinguished  men,  quoted  Scripture  to  justify  himself, 
and  asserted  that  he  had  "  grown  and  developed,"  that  he  had  "  raised 
himself  above  the  ordinary  rules  of  business  which  had  heretofore 
hampered  him,  and  that  hereafter  he  would  astonish  the  community  and 
the  world  by  the  brilliancy  and  the  magnitude  of  his  enterprises."  He 
was  willing  to  discuss  his  private  affairs  with  everybody,  and  talked 
about  his  family  relations  to  people  who  were  comparative  strangers  to 
him.  He  was  strong  and  voluble  in  the  doctrinal  points  of  his  religion, 
and  yet  began  to  indulge  in  smoking,  in  drinking,  and  in  loose  expres- 
sions, and  to  acquiesce  in  sharp  practices. 

It  would  have  been  difficult  during  any  part  of  this  time  to  have 
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established  before  a  jury  the  fact  that  this  man  was  insane.  Indeed, 
there  was  at  no  time  any  single  delusion  which  could  be  pointed  out  as 
establishing  a  case  of  insanity,  and  yet  for  the  three  months  that  this 
thing  continued  he  was  insane,  and  suifering  from  what  we  would  term 
"  simple  mania."  On  recovery  he  had  very  little  recollection  of  the 
details  of  his  business  or  of  the  particulars  of  his  conduct.  He  has  since 
relapsed,  after  some  years  of  successful  business  life,  into  recurrent 
mania. 

While  the  causes  probably  operate  in  this  milder  form  of  mental  dis- 
order that  produce  graver  ailments,  yet  physical  deterioration  is  markedly 
less,  and,  indeed,  a  fair  condition  of  physical  health  may  be  maintained 
throughout  the  attack.  There  is  a  loss  of  flesh,  and,  if  the  excitement 
subsides  rather  suddenly,  there  is  a  good  deal  of  exhaustion  apparent. 
But  owing  to  the  fact  that  the  nerve  storm  is  not  so  severe,  the  dangers 
are  less,  the  recoveries  are  proportionately  greater,  and  there  is  less 
wreckage  done  than  is  seen  in  a  more  violent  disorder. 

Statistics,  however,  cannot  be  found  bearing  upon  these  points, 
mainly  because  the  cases  are  not,  as  a  rule,  sent  to  asylums  or  are  not 
sent  until  the  type  is  changed  to  a  more  pronounced  one.  I  believe 
these  cases  of  simple  mania  occur  more  frequently  than  is  generally 
believed,  and  that  if  a  diagnosis  could  be  made  early,  the  attacks 
might  be  cut  short  or  the  patient  placed  where  he  could  do  no 
liarm. 

(2)  Acute  Mania. 

This  is  the  most  important  division  of  all  the  insanities,  for  the 
reason  that  it  is  more  amenable  to  treatment,  is  likely,  if  neglected,  to 
leave  the  subject  in  a  hopeless  condition,  and  is  the  most  startling  to 
the  friends  and  to  the  community. 

It  is  an  explosive  or  fulminating  type  of  disease,  characterized  by 
great  exaltation  of  all  the  bodily  functions  and  running  a  definite  course, 
generally  with  few  complications,  and  terminates  fatally  in  but  6  or  8 
per  cent,  of  cases ;  in  recovery  in  about  60  per  cent,  of  cases ;  and  in 
chronic  insanity  in  about  30  per  cent,  of  cases. 

It  is  the  disease  of  youth  and  early  manhood,  and  it  not  infrequently 
seems  to  the  friends  of  the  victim  to  come  like  a  bolt  out  of  a  clear  sky. 
Its  victims  are  commonly  of  an  excitable  temperament ;  women  are  more 
frequently  attacked  than  men,  while  more  cases  develop  in  the  spring 
and  summer  months  than  at  other  seasons. 

There  are  certain  prodromata  which  are  unfortunately  overlooked  in 
many  cases  until  after  the  attack  has  asserted  itself.  These  signs  arc, 
chiefly,  general  ill-health,  often  an  obscure  dyspeptic  condition  with  de- 
pression of  spirits  and  a  sense  of  impending  danger,  accompanied  by 
sleeplessness  wliich  lasts  for  a  few  days  only  or,  it  may  be,  for  several 
■weeks,  and  is  followed  by  great  excitement  of  body  and  mind,  which 
speedily  culminates  in  a  delirium  and  an  incoherence  and  a  violence 
(Which  make  it  necessary  to  remove  the  i)atient  to  an  asylum  at  once. 
A  few  cases  do  not  seem  to  have  this  period  of  mental  depression,  and, 
again,  a  few  cases  have  a  considerable  jx-riod  of  sim])le  mania  without 
delusion,  which  after  a  few  weeks  passes  into  the  violence  of  acute 
•mania. 
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Acute  mania  usually  reaches  in  a  few  days  its  climax  of  violence,  in 
Avhich  the  patient  has  no  appreciation  of  his  condition  or  surroundings, 
has  no  care  of  his  person,  is  incoherent,  violent,  shouts,  tears  his  ch^th- 
ing,  and  attempts  to  injure  himself  by  throwing  iiimself  against  the  wall  or 
furniture,  breaks  or  destroys  anything  he  can  lay  his  hands  on,  refuses  food, 
refuses  to  sit  down  or  remain  quiet,  walks  wildly  up  and  down  gesticulat- 
ing, and  requires  constant  watchfulness  to  prevent  injuries  to  himself. 
The  mind  may  be  in  too  confused  a  state,  too  chaotic  a  condition,  to 
have  any  one  delusion  expressed,  though  the  fear  of  poisoning,  wliich  is 
so  common  a  symptom,  may  be  persisted  in  so  as  to  make  the  administra- 
tion of  food  and  medicines  very  difficult  in  this  state.  Unless  this  delu- 
sional fear  of  poisoning  does  exist,  the  patient  is  apt  to  eat  and  drink 
voraciously,  taking  three  or  four  times  as  much  food  as  an  ordinary 
man,  and  digesting  it  without  difficulty.  Though  the  breath  is  offensive, 
the  skin  dry  and  harsh,  and  the  secretions  foul  and  sluggish,  yet  this 
is  not  an  indication  of  indigestion,  nor  should  it  in  any  way  interfere 
with  the  chief  object  of  treatment — namely,  the  administration  of  large 
quantities  of  suitable  food. 

The  excitation  of  all  the  faculties  causes  such  a  disorderly  tumult 
that  incoherence  is  natural  and  definite  delasion  rare. 

Early  in  the  attack  there  is  frequently  a  tendency  to  alcoholic  or 
venereal  excesses,  v.diile  later  on  unspeakable  lewdness  of  conduct  and 
expression  characterizes  the  condition.  Hallucinations  are  not  frequent, 
though  sensory  illusions  are  very  common,  as  are  mental  illusions.  The 
patient  acts  in  the  most  agitated  manner  a  dream  which  is  most  vivid, 
grotesque,  and  fantastic.  A  single  word  excites  a  whole  train  of  ideas, 
which  struggle  for  immediate  expression,  and  the  sound  of  some  word 
in  the  attempted  expression  summons  up  an  entirely  diflPerent  train  of 
associated  ideas,  which  in  turn  crowd  tumultuously  forward.  Thus  mean- 
ingless words  having  a  somewhat  similar  sound  are  repeated  over  and 
over  again. 

The  following  stenographic  report  is  a  fairly  good  example  of  the 
speech  of  an  acutely  maniacal  man  : 

(Pounding  his  chair  with  his  fist.)  "  I  don't  care  where  they  sit.  I 
will  be  there.  He  has  been  under  the  United  States  Government  all 
his  life,  and  never  had  a  day  off.  Never  been  out  of  prison.  Wish  you 
never  was  born  ;  every  one.  [Striking  chair.)  Yes,  goes  right  through 
here.  Some  of  them  people  are  just  going.  I  know  all  of  them.  No, 
I  don't  want  to  be  down  all  the  time.  I  am  right.  Yes.  Taking  a 
walk  around  the  block." 

Another  example  is  given  where  there  is  more  coherence  : 

"  I  want  an  examination  of  my  nerves  and  some  medicine,  and  I 
want  to  know  why  I  am  detained  from  my  business,  at  your  earliest 
convenience.  Because  this  stud  of  hell,  he  says  that  I  came  here  by 
force.  I  was  sunstruck,  betrayed  and  brought  here.  You  will  grin  out 
of  the  other  corner  of  your  mouth,  Fred  Smith,  now  rememl^er  that ; 
may  God  have  mercy  on  your  soul !  He  is  a  damned  rascal  if  there  is 
one  this  side  of  hell.  Have  you  got  anything  in  your  pockets  for  me? 
He  has  got  my  Elgin  watch,  that  damned  rascal  has.  Why  don't  you 
feel  bad?  He  is,  he  is  a  damned  rascal,  and  the  Lord  knows  it.  I  will 
make  this  building  tremble  if  I  don't  have  my  liberty,  I  am  not  going 
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to  be  detained  from  my  business  for  ever.  I  can  go  out  any  day  and 
get  my  living  as  a  medical,  botanical  doctor.  That's  my  name  and  my 
nature.  I  cannot  tell  you  my  true  name  if  you  want  to  know.  They 
call  me  everything  the  devil  can  think  of.  That  damned  rascal  has  got 
mv  money.  He  will  never  get  his  just  desserts  until  he  has  been 
pounded  by  a  cat-o'-nine-tails.  This  is  the  only  hell  God  Almighty 
ever  made.  I  don't  believe  that  Beelzebub,  prince  of  devils,  knows 
anything  about  the  misery  I  have  been  through  in  this insti- 
tution.    It  is  called  a  hospital.     It's  a asspital,  that's  what 

it  is.  It's  the  damnedest  place.  When  I  get  out  of  here  I  sliall  prose- 
cute New  York  State  for  one  straight  million  of  dollars,  and  perhaps  for 
five  millions.  For  fifteen  or  twenty  years,  night  and  day,  I  have  been 
pounded  and  kicked  with  the  same  energy  that  a  man  would  take  a 
hammer  and  pound  a  bull  with.  Have  you  got  a  shirt  on  your  back 
with  a  pocket  in  it  ?  If  you  have,  you  have  no  business  to  wear  it.  I 
am  the  inventor  of  it,  the  shirt  with  a  pocket  in  it.  I  want  my  seat 
changed  at  the  table.  I  don't  want  that  damned  nigger  to  sit  near  me. 
He's  the  damnedest  rascal  this  side  of  hell.  If  he  ain't  the  devil  him- 
self, he's  the  devil's  own  brother." 

The  urine  and  fseces  are  frequently  passed  involuntarily,  and  the 
sensory  illusions  impel  patients  to  destroy  their  clothing,  to  denude  them- 
selves, and  often  to  smear  their  persons  with  filth  and  even  to  eat  their 
own  dejecta. 

The  fats  of  the  body  disappear  very  rapidly  under  this  process,  for, 
besides  the  great  muscular  excitation,  there  is  usually  a  slight  rise  of 
tem])erature — of  from  one  to  two  degrees — and  without  the  greatest  care 
exhaustion  may  speedily  ensue.  The  first  fear,  therefore,  is  that  of 
exhaustion  and  death,  to  which,  however,  not  more  than  perhaps  7  or  8 
per  cent,  succumb.  After  several  days,  amounting  sometimes  to  two  or 
three  weeks  of  this  intense  delirious  excitement,  a  favorable  change  is 
indicated  bv  a  lessening  of  the  muscular  restlessness,  by  increased  hours 
of  sleep,  and  by  periods  of  half-appreciation  of  his  condition.  When 
the  phvsical  and  mental  excitement  terminates  suddenly,  there  is  little 
hope  of  the  permanency  of  the  recovery,  and  a  relapse  of  the  same 
nature  is  to  be  apprehended  or  a  period  of  depression  indicating  an 
alternating  mania  or  folic  circulaire. 

If  the  case  is  to  recover,  the  delusional  condition  passes  off  without 
leaving  any  single  fixed  delusion.  So  long  as  the  mind  flits  from  one 
fancy  to  another  there  is  more  safety  than  in  a  persistent  delusional  idea 
of  even  a  slight  character.  No  doubt  the  character  of  the  delusions  is 
influenced  by  certain  bodily  sensations  from  which  the  patient  suffers. 
Thus,  the  idea  of  ])oisoning  is  suggested  by  the  ])erversion  of  the  secre- 
tions caused  by  ))rolonged  talking  and  shouting,  or  by  the  indigestion 
produced  by  improper  food  or  the  ravenous  and  brutish  maimer  of  eat- 
ing. Or,  again,  the  notion  that  he  is  played  upon  by  electric  batteries 
— a  very  common  form  of  delusion — undoubtedly  is  suggested  by 
certain  sensations  of  ])rickling  and  tingling  in  the  skin  or  by  certain 
ringing  or  explosive  sounds  in  the  head.  Illusions  of  sight  and  of  hear- 
ing may  also  be  the  direct  result  of  intracranial  pressure,  so  that  the  ring- 
ing in  the  ears  is  interpreted  as  being  voices — sometimes  of  friends, 
sometimes  of  spirits — directing  his  actions.     Nothing  is  more  common 
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than  the  illusions  of  sight,  the  patient  mistaking  the  identity  of  those 
about  him,  and  talking  to  strangers  as  if  he  had  known  them,  calling 
them  by  their  first  names,  often  the  names  of  his  family  or  of  friends, 
some  of  whom  may  have  been  dead  for  some  years. 

But,  whatever  the  form  of  delusion,  whether  based  upon  the  hallu- 
cinations or  evolved  out  of  the  acute  delusional  state  previously  de- 
scribed, if  it  remains  as  a  single  delusion,  well  defined,  governing  the 
actions  of  the  patient,  not  improving  as  the  bodily  health  begins  to 
improve,  then  the  case  is  liable  to  terminate  in  chronic  mania. 

If,  after  a  few  weeks  of  excitement  as  described,  a  period  of  com- 
parative tranquillity  ensues,  and  the  patient  becomes  indifferent  to  his 
surroundings,  and  gains  in  bodily  weight  and  in  his  power  to  sleep  at 
night,  and  the  mind  shows  less  activity,  and  a  torpor  ensues,  then  the 
most  unfavorable  of  all  conditions  of  insanity  may  follow — namely, 
terminal  dementia,  that  hopeless  form  of  insanity  which  dooms  the 
living  man  to  a  mental  death. 

These,  then,  are  the  various  methods  of  termination  :  Recovery, 
about  60  per  cent.  ;  chronic  delusional  insanity  or  mania,  about  10  per 
cent. ;  terminal  dementia,  about  20  per  cent. ;  and  death,  about  8  per 
cent. 

Inasmuch  as  this  is  the  most  violent  of  all  forms  of  insanity,  it 
would  be  natural  to  expect  that  the  damage  done  to  the  mind  and  to  the 
body  would  be  greater,  and  would  occur  more  speedily,  than  in  any 
other  form  of  mental  disorder.  The  chief  thing,  therefore,  for  the 
general  practitioner  to  remember  is  that  even  a  short  delay  in  instituting 
proper  means  for  the  prevention  of  great  exhaustion  and  for  proper 
medicinal  treatment  must  be  fraught  with  the  most  serious  conse- 
quences, and  that  the  method  of  the  termination  of  the  disorder  will 
largely  be  determined  by  the  promptness  and  vigor  with  which  the  treat- 
ment of  these  cases  is  begun. 

Some  years  ago  a  man  of  twenty-two  years,  a  machinist,  was  married 
in  a  small  country  town,  and  within  the  first  ten  days  afterward  was 
noticed  by  his  wife's  people,  with  whom  he  was  temporarily  living,  to 
show  strange,  morbid  fancies,  especially  talking  of  his  unworthiness  to 
marry  their  daughter  and  of  his  inability  to  support  her.  Two  or 
three  days  later  he  stopped  work,  appeared  at  the  house  in  a  very  talka- 
tive, excited  state,  and  it  was  suggested  to  the  family  that  he  had  been 
drinking.  1  saw  him  the  same  night  and  advised  his  removal  to  an 
asylum,  his  condition  being  that  of  simple  mania  without  much  violence, 
telling  his  friends  that  this  probably  preceded  a  most  serious  state.  The 
advice,  however,  was  not  taken,  and  after  several  days  of  loud  and 
incoherent  talking  in  a  changed  and  unusual  manner,  with  loss  of  sleep, 
he  became  suddenly  violent,  boisterous,  noisy,  destructive  of  clothing, 
incoherent,  with  extreme  muscular  restlessness,  so  that  he  had  to  be 
bound  by  ropes  and  in  this  condition  carried  to  the  nearest  asylum. 
With  proper  care  and  management  this  excitement  subsided  in  two  weeks 
and  recovery  gradually  supervened. 

I  believe,  however,  that  all  recoveries  from  such  violent  attacks  of 
mania  are  but  comparative,  and  that  no  person  who  has  thus  suffered — 
for  we  will  say  three  months — will  return  to  exactly  his  former  condition. 
He  is  queer  in  some  way  or  in  many  ways ;  his  disposition  is  changed  to 
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a  greater  or  less  degree  ;  he  has  lost  his  ambition  ;  or  there  is  a  marked 
change  in  some  of  his  former  tastes.  None  of  these  things  alone  would 
indicate  insanity,  and  a  patient  may  be  well  and  sane,  yet  he  has  not 
reached  the  same  state  of  sanity  that  he  had  prior  to  his  attack. 

One  evening,  some  years  ago,  I  came  into  my  office  to  find  three 
gentlemen  sitting  there,  one  of  whom  was  writing  in  rather  an  excited 
or  harried  manner  at  my  desk.  They  were  evidently  well-bred  people, 
the  gentleman  at  the  desk  being  more  than  an  ordinarily  intellectual- 
looking  man.  He  rose  as  I  came  in  and  asked  me  if  I  was  the  doctor, 
and  said  in  a  laughing  way  that  one  of  the  three  was  insane,  and  asked 
me  if  I  could  tell  which  one  it  Avas.  I  replied  at  once  that  he  was  the 
insane  man,  to  which  he  took  no  exceptions,  but  at  once  began  the  his- 
tory of  his  life,  of  his  recent  trouble  with  the  firm  of  which  he  Avas  a 
member,  and  made  the  statement  that  he  thought  he  had  been  "  out  of 
his  head  a  little,"  but  that  he  had  gotten  over  it  now,  and  that  his 
belief,  which  he  admitted  was  a  delusion,  that  a  distinguished  man  of 
his  acquaintance  was  about  to  come  and  assume  charge  of  his  business, 
had  entirely  left  him.  He  was  well-bred,  a  graduate  of  Yale,  and  a  very 
successful  man  ;  and,  though  his  statements  were  somewhat  exaggerated, 
yet  his  friends  in  the  main  coincided  with  what  he  said.  He  had  been 
so  violent  at  home,  for  a  few  hours  only,  that  he  barricaded  the  doors  of 
his  house,  though  he  afterward  explained  that  he  had  been  threatened 
with  incarceration  in  some  institution,  and  his  books  were  in  such  a  state 
that  he  must  complete  them  before  being  forcibly  taken  away  from 
home  ;  he  had,  therefore,  resorted  to  this  means.  He  made  very  light 
of  all  this,  and  said  he  was  glad  to  get  away  from  the  excitement  of  his 
business,  and  that  a  good  night's  sleep  would  clear  him  up.  His  manner 
was  very  nervous ;  he  walked  rapidly  in  the  room,  was  anxious  to 
explain  small  particulars  ;  he  talked  of  his  domestic  matters  in  a  way 
that  one  gentleman  rarely  talks  to  another ;  and  confessed  that  he  had 
not  slept  for  many  nights.  I  advised  him  to  go  at  once  to  an  asylum, 
saying  to  him  that  I  believed  that  this  one  fixed  delusion — that  his  dis- 
tinguished friend  was  coming  to  take  charge  of  his  affairs — was  still 
believed  by  him,  though  concealed.  This  he  denied,  saying  that, 
whereas  he  had  once  believed  it,  he  did  not  believe  it  now.  Without  the 
evidence  of  this  delusion  it  would  have  been  impossible  to  sign  a  certifi- 
cate committing  him,  though  I  was  thoroughly  convinced  that  it  was  the 
l)egiuning  of  an  attack  of  acute  mania,  and  told  him  so. 

The  next  morning  I  was  summoned  to  the  hotel  with  great  urgency. 
Found  him  lying  in  bed,  his  face  to  the  wall,  refusing  to  speak  ;  the  fur- 
niture was  much  disordered,  and  his  friend,  who  was  a  large  and  ]iower- 
fiil  man,  showed  every  outward  sign  of  liaving  just  emerged  from  a 
free  fight  without  honors.     He  wrote  on  a  slip  of  paper  and  handed  it 

to  me,  saying,  " (naming  his  distinguished  friend)  will  be  here  in 

six  minutes."     Signed,  J.  C. 

I  at  once  said  to  iiim,  "  Your  delusion  has  returned,  and  is  even 
worse  than  it  was  yesterday,  and  you  now  believe  yourself  to  be  Jesus 
Christ,  and  we  siiall  be  obliged  to  taUe  you  to  an  asylum."  He  s])rung 
from  his  bed  like  a  tiger  and  attacked  me,  though  I  was  fully  prej)arcd 
for  him,  and  received  him  with  such  an  impulse  from  my  own  body  as 
to  stagger  him.     It  was  very  difficult  to  overpower  him.     The  police 
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were  called,  the  porters  of  the  hotel  assisted,  and  he  was  dressed  and 
taken  to  an  asylum.  There  he  was  violent,  incoherent,  tremulous  in 
his  muscles,  very  restless  ;  at  times  noisy,  profane,  and  oljscene  in  speech 
for  three  weeks.  Then  he  became  tranquil,  his  delusion  faded,  and  he 
recovered  inside  of  three  months.  This  man  took  the  trouble  to  call  on 
me  afterward  and  to  express  his  gratification  that  he  had  been  dealt  with 
in  a  perfectly  frank,  sincere  manner — that  no  attempt  had  been  made  to 
deceive  or  cajole  him  or  to  trick  him  in  getting  him  into  the  asylum,  for 
he  remembered,  or  at  least  had  a  vague  remembrance  of,  many  of  his 
former  words  and  acts. 

Acute  mania  rarely  runs  its  course  in  less  than  three  months,  and  it 
is  often  six  months  ;  and  it  has  been  said  with,  I  believe,  much  truth- 
fulness that  if  a  patient  does  not  recover  from  acute  mania  inside  of  six 
months,  he  will  go  a  year  and  a  half  at  least  without  recovery.  I  heard 
this  statement  made  early  in  my  medical  experience  by  a  distinguished 
psychologist,  though  there  was  no  reason  given  for  it,  and  I  do  not 
now  know  of  any  reason  why  such  should  be  the  case,  yet  in  nnmer- 
ous  instances  has  this  statement  been  verified. 

Acute  mania  may  attack  its  victim  at  any  age,  but  just  as  melan- 
cholia and  dementia  are  more  common  in  advanced  life,  so  the  state  of 
morbid  exaltation  is  more  commonly  seen  in  early  life.  Many  cases 
occur  just  after  puberty — in  girls  from  fifteen  to  eighteen  and  in  boys 
from  sixteen  to  twenty.  Whether  it  is  a  want  of  readjustment  of 
the  bodily  forces  after  the  establishment  of  new  functions,  or  whether  it 
is  due  to  the  fact  that  the  emotions,  which  at  this  age  undergo  a  profound 
enlivenment,  may  so  disturb  the  intellectual  faculties  as  to  bring  on  this 
explosion,  I  am  not  prepared  to  say. 

I  have  seen  many  cases  of  acute  mania  in  the  young  in  which  erotic 
tendencies  seemed  to  predominate,  and  this,  too,  in  properly  brought  up 
youths  where  I  am  sure  no  nastiness  of  mind  or  filthy  practices  preceded 
the  attack.  The  assumption  that  these  erotic  expressions  and  the  las- 
civious conduct  are  evidences  that  masturbation  caused  the  disorder  is 
wholly  unwarranted.  Indeed,  I  have  never  known  a  case  of  insanity 
that  could  be  fairly  attributed  to  this  cause  alone  or  even  chiefly  to  this 
practice. 

The  habitual  repression  of  the  emotions,  which  is  an  essential  part 
of  good  breeding  and  which  finally  becomes  a  habit,  does  not  indicate 
an  ablation  of  the  emotions,  so  that  when  insanity  ensues,  removing  the 
inhibitory  power,  there  is  often  a  very  great  rebound.  The  particular 
direction  which  this  emotional  excitement  may  take  may  be  determined 
by  peculiar  bodily  sensations,  and  not  at  all  by  the  previous  habits  of  the 
patient.  As  a  matter  of  fact,  I  have  seen  the  most  dissipated  and  vicious 
persons  in  an  attack  of  mania  exhibit  few  lecherous  tendencies. 

In  the  severe  cases,  where  the  secretions  become  so  vitiated  that  food 
is  refused  or  rejected,  great  bodily  weakness  comes  on  with  rapid  loss  of 
flesh,  and,  unless  nourishment  is  administered  artificially,  so  as  to  in 
some  measure  sustain  the  strength  of  the  patient,  the  gravest  appre- 
hension may  be  felt. 

A  persistent  diarrhoea  or  dysentery  sometimes  comes  on,  while  in  a 
few  cases  passive  congestion  of  the  lungs  develops  into  a  pneumonia,  and 
death  follows.     Generally,  however,  a  fatal  termination  is  the  result  of 
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extreme  exhaustion,  the  pulse  becoming  faster  and  weaker,  and  at  the 
last  a  marked  rise  of  temperature  may  occur.  A  fatal  termination 
usually  results,  if  at  all,  in  the  first  or  second  month.  If  the  course  of 
the  disease  carries  the  patient  to  the  fifth  or  sixth  month  without  any 
abatement  of  symptoms,  and  if  the  bodily  health  shows  a  marked  im- 
provement, and  the  patient  begins  to  regain  some  of  the  flesh  he  had 
formerly  lost,  the  tendency  of  the  disorder  is  toward  chronicity.  The 
danger  is,  as  the  excitement  subsides,  a  certain  amount  of  self-control 
returns,  and  the  incoherence  diminishes,  that  there  will  remain  either  a 
fixed  delusion  or  a  delusional  state  constituting  chronic  mania. 

If  the  case  progresses  favorably,  the  indications  that  recovery  is  to 
take  place  may  be  looked  for  by  the  second  month,  and  even  much  later, 
in  the  lessening  of  the  excitement,  the  subsidence  of  violence,  and  the 
fact  that  the  patient  ceases  to  lose  flesh,  and  begins  to  improve  in  physi- 
cal appearance,  while  the  incoherence  may  remain  and  the  illusions  con- 
tinue, there  is  less  violence  and  an  observable  return  of  sleep. 

The  necessary  condition  seems  to  be  that  the  mental  symptoms  keep 
pace  with  the  improvement  in  bodily  health.  As  the  improvement  con- 
tinues there  will  be  periods  of  quietness,  when  the  principal  thing  to  be 
observed  is  mental  dulness  and  listlessness^  which  almost  approaches 
dementia,  and  yet  is  not  accompanied  by  its  physical  signs.  This 
feebleness  of  mind  is  very  characteristic  of  approaching  recovery.  In 
this  state  delusions  fade,  illusions  disappear,  good  sleep  is  obtained,  and 
with  it  there  continues  to  be  a  steady  improvement  in  the  bodily  health. 
From  this  condition  of  feebleness  and  mental  inactivity  the  patient 
emerges  after  several  weeks  to  resume  his  normal  mental  state. 

If  these  processes  of  convalescence  are  continued  without  relapses, 
even  though  very  slow,  occupying  months,  even  a  year,  the  most  hope- 
ful view  may  be  taken  of  the  case.  The  instances  of  sudden  restoration 
from  an  attack  of  mania  to  the  comparatively  normal  mental  condition 
are  very  rare,  and  are  not  looked  upon  as  favorable  for  ultimate  mental 
stability. 

(3)  Subacute  Mania. 

Some  authorities  do  not  distinguish  this  form  of  mania  at  all,  yet 
while  it  embraces  a  much  smaller  number  of  cases  proportionately,  and 
is  clearly  a  less  important  division  than  either  of  the  others,  it  has  a  few 
distinctive  features,  and  may  properly  be  described  by  itself.  It  is  more 
slow  in  its  development,  has  less  mental  excitation,  and  a  tendency  to 
chronicitv  ;  but  there  is  less  violence  than  in  acute  mania,  and  rather 
more  physical  excitation  or  bodily  restlessness  than  is  seen  in  chronic 
mania.  It  more  nearly  resembles  chronic  mania,  however,  in  the  charac- 
ter of  the  mental  symptoms  than  it  does  acute  mania.  The  prodrom- 
ata  chiefly  relate  to  the  physical  condition  of  the  individual.  These 
are  symptoms  of  physical  exhaustion  or  depression,  with  a  disturbed 
state  of  the  digestion,  and  often  marked  dys])e])tic  symptoms,  with  loss 
of  sleep.  During  this  time  the  patient  is  sluggish  in  his  movements, 
not  so  alert  citiier  mentally  or  ])hysieally,  and  c()ni))lains  of  feeling  pains 
about  the  head  and  in  various  parts  of  the  body.  The  tongue  is  furred, 
the  bowels  are  sluggish,  and  the  skin  is  unnaturally  dry  and  harsh.     In 
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a  few  days,  or  perhaps  weeks,  this  is  followed  by  an  unnatural  excite- 
ment, an  increased  restlessness  of  body,  and  an  elation  of  feelings. 

The  mental  symptoms  come  slowly,  seeming  at  first  to  be  mere  exag- 
gerations of  certain  natural  traits  of  character,  which,  increasing  in 
intensity,  develop  into  a  delusional  state.  The  delusions  are  rarely  of 
such  marked  degree  or  of  such  fixed  and  lasting  nature  as  in  chronic 
mania.  As  the  departure  from  the  normal  mental  state  is  more  gradual 
and  is  not  accompanied  by  such  violence,  so  the  shock  of  the  onslaught 
is  not  so  startling  and  is  less  easily  recognized. 

The  mind  is  very  active,  and  the  memory  of  facts  acquired  long  be- 
fore seems  to  be  reawakened.  Many  persons  recite  volubly  what  they 
had  learned  in  childhood,  or  recall  correctly  what  they  have  heard  and 
have  apparently  forgotten  years  ago.  The  morbid  restlessness  of  the 
mind  sometimes  enables  the  person  to  solve  problems  that  were  quite 
impossible  in  health  and  to  aid  in  inventions  that  are  remarkable  in 
ingenuity.  The  most  striking  fact,  however,  is  the  phenomenal  feat  of 
memory  so  frequently  performed. 

Hallucinations  rarely,  if  ever,  occur  in  subacute  mania,  and  as  the 
predominant  mental  conceptions  are  exaggerations  of  natural  traits  of 
character,  such  as  pride,  ambition,  or  suspiciousness,  which,  while  they 
may  be  absurd  and  fantastical,  are  expressed  with  clearness,  the  ideas 
are  not  strictly  delusions.  There  is  often  an  exaggeration  of  vicious 
tendencies,  so  that  these  patients  malign  their  friends  with  great  loqua- 
ciousness, and  at  times  become  actually  violent.  This  tendency  to  make 
spiteful  comments  to  those  about  them,  and  to  use  their  wit — sharpened  a 
hundred-fold  by  the  mania — to  lash  their  attendants,  is  common.  There 
is,  nevertheless,  a  certain  amount  of  self-control,  though  sometimes  this 
is  lost  in  what  would  seem  to  be  paroxysms  of  temper.  Acute  mania 
sometimes  replaces  this  state  or  is  superimposed  upon  it. 

In  many  cases  of  so-called  alcoholic  mania  the  taking  of  alcohol  is 
but  a  symptom  of  this  disorder,  though  it  is  often  looked  upon  as  a 
cause,  and  again  as  a  distinctive  type  of  disease  itself.  Alcoholic  delir- 
ium is  characterized  by  hallucinations,  and  the  withdrawal  of  the  alcohol 
brings  about  a  speedy  change ;  whereas  if  the  condition  of  subacute 
mania  exists,  complicated  by  alcoholic  excess,  the  withdrawal  of  the 
stimulant  does  not  cure  the  disorder,  and  alcoholism  must  be  looked 
upon  as  a  symptom  only.  Gross  exhibitions  of  drunkenness  or  of 
venereal  excesses  and  gambling  by  persons  of  previously  good  habits 
and  of  well-established  characters  must  be  regarded  as  indications  of 
maniacal  disturbance. 

As  illustrating  certain  of  these  points  a  case  may  be  recited :  An 
acquaintance,  who  was  a  business  man,  came  to  his  store  one  morning 
and  asked  the  clerks  about  a  certain  electrical  apparatus  which  he  said 
had  been  put  into  the  building  during  the  night.  He  said  he  was  present 
when  the  workmen  were  there,  and  had  seen  the  crowd  of  people  col- 
lected outside  and  had  heard  various  comments  by  the  passers-bv.  He 
did  not  attend  to  his  business  as  usual,  but  walked  excitedly  about  the 
store  and  frequently  peered  out  of  the  windows,  as  if  expecting  some 
one,  and  asked  his  clerks  strange  questions  about  the  electrical  appara- 
tus. He  pointed  out  to  the  clerks  the  people  on  the  streets  who  were 
manifesting  an  unusual  interest  in  his  affairs,  and  remarked  that  the 
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crowds  of  people  were  unusually  large,  though  in  fact  there  were  few 
passers-by  and  no  demonstrations  that  showed  any  interest  in  his  aifairs. 
His  physician  tried  to  persuade  him  to  go  home,  but  he  would  not,  say- 
ing, he  had  business  of  very  great  importance  that  he  must  attend  to  at 
once,  though  he  did  not  seem  able  to  state  what  the  business  was.  He 
restrained  himself  so  as  not  to  show  much  excitement,  though  his  lips 
and  hands  trembled  ;  but  he  showed  no  particular  depression  of  spirits. 
His  wife  said  that  for  two  or  three  weeks  he  had  been  out  of  health  and 
had  been  depressed  in  spirits,  and  had  asked  her  if  she  did  not  think 
"  the  neighbors  were  down  on  her,"  and  whether  she  had  not  better 
"  buy  goods  "  in  a  neighboring  store  in  order  to  show  "  friendliness."" 
He  had  slept  but  little,  often  awoke  in  the  night  and  walked  about  the- 
house,  saying  he  thought  he  heard  somebody  talking  outside.  In  the 
morning  he  vomited  and  could  not  eat  his  breakfast,  looked  pale,  and 
his  hands  were  cold.     His  clerks  had  not  noticed  anything  unusual. 

On  the  evening  of  the  day  first  mentioned  he  explained  the  occur- 
rences, and  stated  that  several  times  within  a  few  days  men  had  been 
about  his  house  trying  to  put  up  some  kind  of  apparatus — that  he  could 
not  state  what  the  apparatus  was  nor  connect  the  object  with  himself 
personally.  He  was  coherent,  and  the  only  change  in  his  manner  was 
his  alertness  of  mind  and  body — the  perfectly  apparent  effort  to  control 
his  emotions  and  to  state  his  case  clearly.  He  talked  much  better  than 
usual.  He  did  not  resist  our  efforts  to  keep  him  in  the  house,  but  was 
perfectly  docile,  though  he  had  to  be  reminded  frequently  not  to  talk  too 
much.  He  was  given  hypnotics,  and  slept  fairly  well  during  the  night. 
The  next  day  he  showed  more  eagerness  of  manner,  was  more  indifferent 
to  matters  of  business,  and  begged  to  be  protected  from  certain  doctors, 
Avhom  he  named,  who  were  coming  to  "  open  his  skull  "  for  the  purpose 
of  removing  pain.  When  told  that  it  would  not  be  done,  he  expressed 
no  emotion,  and  did  not  refer  to  the  subject  again  in  several  hours. 

He  offered  to  give  over  his  business  into  the  hands  of  the  neighbors 
the  next  day,  saying  that  he  thought  it  would  be  conducted  better  by 
some  one  else  than  himself.  When  the  neighbors  came  in  to  see  him, 
he  talked  in  a  perfectly  rational  manner,  and  all  they  noticed  Avas  that 
he  was  excited.  He  talked  about  electrical  apparatus — made  absurd 
propositions  about  his  business  to  his  wife  and  physician,  though,  when 
asked  about  figures  he  was  able  to  give  a  correct  account.  He  laid  in 
bed  as  directed,  though  he  had  to  be  frequently  reminded  that  he  must 
not  get  up  and  that  he  had  promised  to  stay  in  bed.  He  took  whatever 
food  was  given  him,  and  when  told  that  he  was  threatened  with  some 
mental  disturbance,  and  that  he  must  exercise  his  self-control,  he  said 
that  he  would  do  it,  thougii  for  a  long  time  he  had  thought  he  would 
"bring  up  in  a  lunatic  asylum." 

He  was  kept  secluded,  attention  was  given  to  his  physical  condition, 
sleep  was  procured  by  hypnotics,  and  in  a  few  weeks  he  recovered  and 
remained  well  afterward.  I  charged  him  with  drinking,  and  he  frankly 
said  that  he  had  taken  some  alcohol  for  a  few  days  ]>revious  to  the  out- 
break, but  that  he  had  been  depressed  in  his  spirits  and  had  the  ajipre- 
hensions  mentioned  for  several  weeks  before,  and  that  he  was  not  accus- 
tomed to  taking  stimulants  at  all. 

Another  case,  which  did  not  terminate  so  happily,  was  tliat  of  a  mau' 
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of  twenty-seven  who  was  a  broker.  His  parents  were  notified  one  day 
by  the  managers  of  the  hotel  where  he  boarded  that  he  was  acting 
strangely,  and  a  member  of  the  family  went  to  the  town  where  he  lived 
and  induced  him  without  much  difficulty  to  shut  up  his  bucket-shop 
and  go  home.  He  had  the  appearance  of  a  person  who  had  been  drink- 
ing too  much,  though  his  family  said  he  was  not  given  to  this  vice.  It 
was  afterwards  learned,  however,  that  for  two  or  three  weeks  he  had 
shown  some  excitement  which  was  attributable  to  alcohol,  and  that  he 
had  been  given  to  sexual  excesses  at  the  same  time.  He  looked  sick, 
his  muscles  were  tremulous,  he  was  thin  in  flesh,  his  skin  was  pale,  and 
it  was  with  a  good  deal  of  effort  that  he  restrained  himself  in  the  office 
so  as  to  sit  still  and  answer  questions.  He  was  perfectly  cheerful,  said 
he  felt  "first  rate — everything  was  coming  his  way" — yet  he  showed 
no  regret  that  he  had  been  obliged  to  leave  his  business  nor  any  anxiety 
to  get  back  to  it,  and  did  not  demur  to  the  story  which  was  told  by  his 
sister,  but  seemed  rather  pleased  with  the  interview.  The  thumb  of 
the  right  hand  was  very  much  inflamed  in  its  whole  length,  and  the  skin 
was  gone  for  an  inch  and  a  half  by  three  quarters  of  an  inch  in  width. 
This  I  was  told  was  caused  during  the  two  nights  preceding  his  return 
home  by  his  standing  on  chairs  and  bureaus  and  rubbing  the  wall  as  if 
he  were  rubbing  out  chalk-marks  on  a  blackboard.  He  made  no  other 
disturbance,  and  said  he  was  doing  a  large  business  in  the  stock  exchange. 
He  had  not  slept  well  for  several  weeks. 

At  the  close  of  the  interview  he  sprang  out  of  the  chair  as  if  shot 
up  by  a  spring,  and  in  a  most  excited  and  nervous  manner  began  to 
adjust  his  overcoat  to  go  out.  During  the  interview  he  showed  consid- 
erable self-control.  He  was  perfectly  coherent.  There  was  no  marked 
delusion,  though  a  delusional  state  of  mind  was  perfectly  apparent ;  for 
between  the  answers  to  questions  he  would  often  relapse  into  a  condition 
of  one  thoroughly  preoccupied  in  mind.  His  lips  would  move,  and  he 
was  apparently  talking  to  himself,  though  he  made  no  sound.  By  the 
expression  of  his  face  and  his  complacent  appearance  and  frequent  nods 
of  satisfaction  it  was  evident  that  he  was  in  an  exalted  and  delusional 
state.  His  hands  and  feet  were  cold,  his  head  was  hot,  his  pulse  was 
120,  his  tongue  was  thickly  furred,  his  breath  very  offensive,  and  the 
pupils  of  the  eyes  were  slightly  dilated.  I  advised  his  removal  to 
an  asylum,  which  the  family  refused.  I  then  advised  them  to  take 
him  home  and  secure  the  constant  attendance  of  two  persons  to  care  for 
him,  and  to  keep  him  in  bed  as  much  as  possible,  and  indicated  a 
line  of  treatment.  On  his  way  home  he  was  quiet  enough  until  he 
met  some  boys  whom  he  did  not  know,  but  who  were  talking  and 
laughing  rather  loudly,  when  he  at  once  threw  his  hat  on  the  side- 
walk and  executed  a  jig,  waved  his  hands  in  the  air,  laughed  immoder- 
ately, and  was  promptly  landed  in  the  police  station.  He  was  released 
and  taken  home,  where  with  judicious  care  he  steadily  improved.  Dur- 
ing the  daytime  he  would  often  sing  and  whistle  or  recite  poetry, 
though  in  this  he  was  easily  checked.  He  would  go  through  the 
motions  of  a  baseball  game,  would  call  off  quotations  of  stocks,  sell 
pools,  and  if  he  saw  a  picture  of  machinery  that  he  knew  about — such 
as  a  locomotive — he  would  at  once  imitate  as  nearly  as  possible  the 
motions  of  the  machinery,  making  with  his  lips  the  sound  of  escaping 
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steam,  blowing  of  whistles,  etc.  At  night  he  would  sing  or  whistle 
most  of  the  time  unless  he  was  given  hypnotics.  During  all  this  time  he 
was  easily  checked  in  any  performance  by  requests  from  his  mother  or 
father  that  lie  should  stop.  He  would  answer  questions  correctly  about 
himself,  and  if  a  neighbor  stayed  but  a  few  moments  in  the  room,  he 
would  maintain  his  gravity  and,  to  all  appearance,  his  sanity.  He  would 
lie  on  the  bed  for  hours  with  his  eyes  closed,  though  not  asleep,  with 
an  elated  and  pleased  expression  up(m  his  face,  which  he  would  explain 
by  sa}'ing  that  he  was  thinking  of  something  funny.  He  showed  no 
violence,  and  after  three  weeks  began  to  sleep  without  hypnotics,  showed 
great  self-control,  and,  in  fact,  seemed  to  be  recovering.  He  ate  very 
well  during  all  this  time  ;  indeed,  would  take  a  meal  at  any  time,  night  or 
day,  when  it  was  brought  to  him,  but,  in  spite  of  all  this,  he  lost  consid- 
erable flesh,  and  was  scarcely  able  to  walk  at  the  end  of  six  weeks.  He 
often  manifested  erotic  excitement,  but  if  his  father  or  mother  came  into 
the  room  he  at  once  desisted  and  manifested  shame.  For  a  short  time 
he  passed  his  urine  and  fseces  in  the  bed.  After  two  months  he  was  able 
to  walk  out  with  his  father  in  the  street,  and  began  to  gain  in  flesh,  but 
soon  became  more  sleepless,  and  developed  the  delusion  of  poisoning, 
which  necessitated  his  removal  to  an  asylum  in  order  that  food  might  be 
administered. 

The  fact  that  in  these  cases  there  remains  so  much  self-control  has 
often  caused  them  to  be  classified  as  "  delirium  "  or  "  hysteria,"  or  as 
cases  of  moral  perversion.  The  distinction  between  this  and  simple 
mania  seems  to  be  that  the  latter  is  mainly  a  condition  of  loss  of 
inhibitory  poAver,  while  subacute  mania  is  a  true  maniacal  exaltation. 

A  large  proportion  of  cases  of  subacute  mania  recover,  though  acute 
mania  may  develop  out  of  it  and  run  the  usual  course,  or  delusions  may 
develop  and  chronic  mania  remain.  The  usual  course,  however,  is  about 
the  same  as  that  of  acute  mania. 

(4)  Chronic  Mania. 

Chronic  mania  is  rarely  a  ])rimary  affection,  but  is  developed  out  of 
some  more  acute  mental  disturbance.  When  acute  mania  has  run  through 
its  ordinary  stages,  and  the  bodily  health  of  the  patient  has  been  restored, 
and  the  violence  of  the  attack  has  not  been  sufficient  to  disorganize  the 
brain  to  the  extent  of  producing  dementia,  a  stage  of  c()m])arative  per- 
manency of  the  disease  remains,  usually  accom]winied  by  a  delusicm  or  by 
a  delusional  state,  and  is  called  chronic  mania.  The  patient,  having 
passed  twelve  months  in  the  condition  of  acute  mania,  has  by  many 
authorities  been  classified  afterward  as  a  case  of  chronic  mania,  unless 
the  sym])toms  of  dementia  are  sufficient  to  obscure  the  mental  activity. 

Thus  th(!  case  which  we  have  spoken  of  before  may  in  time  come  to 
be  classified  as  chronic  mania,  the  division  between  the  two  designations 
being  arbitrary.  The  cliaracteristic  feature,  tlierefore,  of  chronic  insanity 
is  a  well-defined  delusion,  or  delusions  which  govern  the  speech  and  the 
actions  of  the  individual,  and  may  be  based  upon  hallucinations  of 
either  hearing,  or  sight,  or  taste,  or  of  the  tactile  sense ;  but,  whatever 
the  l)asis,  it  rules  the  life  of  the  individual. 

A  man  with  chronic  mania  may  have  so  far  recovered  from  the  state 
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of  mental  excitement  or  exaltation  as  outwardly  to  show  little  signs  of 
mental  disorder  unless  the  subject  of  his  delusion  is  touched  upon. 
Many  cases  are  of  gradual  development,  and  have  no  pronounced  in- 
itiative of  acute  mania,  but  settle  into  a  fixed  delusional  state  from  the 
subacute  attack  of  insanity.  Sometimes  the  original  disorder  is  melan- 
cholia, and  not  mania  at  all ;  but  the  pervading  depression  of  mind 
having  passed  away,  and  a  single  fixed  delusion  having  taken  its  place, 
chronic  mania  is  thus  developed  without  any  acute  symptoms  of  exalta- 
tion. These  are  the  cases  that  remain  for  a  long  period  in  asylums ;  or 
they  may  so  successfully  conceal  the  delusion,  and  have  such  control 
of  themselves  in  other  directions,  that  they  are  allowed  to  remain  at 
liberty  in  the  community.  But  they  are  the  most  dangerous,  perhaps, 
of  all  classes  of  insane  people  ;  for  the  delusion,  which  at  one  time  has 
apparently  a  feeble  hold  upon  the  individual,  may  in  conditions  of  slight 
ill-health  or  emotional  excitement  suddenly  become  so  pronounced  as  to 
make  the  person  violent,  incoherent  in  speech,  and  most  determined 
in  conduct.  When  it  is  known,  therefore,  that  a  person  is  suffering 
from  an  insane  delusion,  unless  the  character  of  the  delusion  be  fixed 
and  of  a  nature  that  will  not  interfere  with  the  safety  or  the  rights  of 
other  people,  it  is  not  safe  to  allow  him  to  remain  at  large. 

In  order  to  constitute  insanity  a  delusion  must  be  shown  to  be  the 
result  of  disease  of  the  brain,  and  not  the  result  of  misinformation  or 
of  any  theory.  Such  delusions  must  therefore  mark  a  departure  from 
health,  and  must  be  clearly  attributable  to  sickness.  Every  one  has 
delusions,  and  it  is  only  when  there  is  no  other  reason  for  the  false  belief 
than  sickness,  especially  if  this  false  belief  is  based  upon  hallucinations 
of  hearing  or  of  sight,  that  this  of  itself  proves  the  insanity  of  the  indi- 
vidual. 

Some  years  ago  a  lawyer  brought  a  client  into  my  office  for  the  pur- 
pose of  having  me  make  an  affidavit  as  to  his  sanity,  upon  which  was  to 
be  based  an  application  to  the  court  to  have  the  committee  of  his  person 
and  estate  discharged.  He  said  he  had  always  known  the  man,  and 
while,  at  one  time,  he  had  believed  he  was  insane,  he  was  now  certain 
that  he  ought  to  have  the  management  of  his  own  affairs,  and  he  was 
very  anxious  to  right  what  he  considered  to  be  a  gross  wrong  to  his 
client.  I  had  formerly  known  this  patient,  and  at  once  asked  him 
whether  he  was  still  annoyed  by  having  hot  air  blown  up  his  back  at 
night  by  women  who  concealed  themselves  under  his  bed.  He  said 
"  Yes,"  and  that  when  he  got  the  charge  of  his  property  he  would  bring 
such  legal  actions  against  these  conspirators  as  would  effectually  punish 
them  for  his  years  of  suffering.  That  was  the  end  of  the  conference, 
the  lawyer  at  once  saying  that  he  would  have  nothing  further  to  do  with 
the  case,  and  expressing  great  surprise  that  he  had  not  discovered  the 
man's  palpable  insanity.  I  was  perhaps  more  surprised  within  a  few 
months  to  be  called  to  testify  in  court  as  to  the  man's  mental  condition, 
another  lawyer  having  taken  up  the  case.  The  man  evaded  questions 
regarding  his  delusions  on  this  trial,  and  while  it  was  perfectly  apparent 
to  those  who  knew  him  best  that  he  still  retained  his  insane  notions,  his 
committee  was  discharged  and  he  was  given  the  charge  of  his  property. 

The  delusions  of  chronic  insanity  are  in  some  cases  most  intricate  and 
fantastical,  while  in  others  they  are  simple,  fixed  insane  beliefs.     Thus 
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in  every  asylum  there  are  some  who  assert  that  they  are  kings  or  princes 
or  great  artists,  or  even  that  they  are  the  Deity,  and  insist  upon  being 
treated  as  such,  and  consider  the  restraints  which  are  put  upon  them  as 
indignities  of  the  meanest  sort. 

Every  person  with  an  insane  delusion  is  so  thoroughly  occupied  with 
it,  at  least  for  the  greater  part  of  the  time,  that  he  is  unable  to  co-ope- 
rate with  others  ;  and  this  of  course  is  the  reason  why  so  small  a  number 
of  attendants  in  an  asylum  can  care  for  violent  and  even  dangerous 
lunatics. 

In  chronic  mania  there  is  often  considerable  self-control — a  sort  of 
subconsciousness  of  error  on  the  part  of  the  patients — which  is  shown 
by  the  fact  that  they  can  be  better  cared  for  in  a  well-regulated  institu- 
tion without  friction  and  accident  than  in  private  life.  The  wholesome 
restraint  and  the  air  of  discipline  which  pervades  a  well-organized  insti- 
tution are  often  sufficient  to  prevent  anything  more  than  a  mere  assertion 
of  delusions  and  empty  threats  and  boasts  on  the  part  of  those  who  had 
been  most  violent  and  dangerous  at  home. 

This  condition  of  chronic  mania  must  be  distinguished  from  that  form 
of  delusional  insanity  which  has  its  basis  in  original  mental  defect  and 
is  called  paranoia,  chiefly  by  the  history  of  each  case,  for  paranoia  in 
certain  stages  exhibits  most  of  the  characteristics  of  chronic  mania  (see 
p.  842).  It  must  also  be  distinguished  from  that  kind  of  false  belief 
which  is  held  by  so  many  people  as  the  result  of  misinformation,  or  that 
want  of  intelligence  which  characterizes  many  persons  who  are  enthusi- 
astic advocates  of  some  ism.  This  is  done  by  taking  into  account  the  his- 
tory of  the  case,  and  by  comparing  the  former  sane  and  sensible  condition 
of  the  person  with  his  present  altered  condition,  due  to  some  illness,  and 
usually  having  a  fixed  point  of  departure  from  health  and  sanity. 

Chronic  mania  is,  therefore,  not  incompatible  with  comparatively 
good  bodily  health,  though  in  a  vast  majority  of  cases  there  is  evidence 
of  physical  deterioration,  a  history  of  wakeful  or  noisy  nights,  and  an 
obliteration  or  change  in  the  lines  of  expression  about  the  face  which 
indicate  insanity.  So  far  as  the  appearance  of  the  eyes  is  concerned, 
upon  which  much  stress  is  put  by  laymen,  little  can  be  said,  for,  taken 
alone,  the  appearance  of  the  eyes  of  a  maniac  have  not  a  diagnostic  value, 
and  is  rarely  relied  upon  by  experts.  Of  course  this  does  not  refer  to  any 
pupillary  changes,  which  may  indicate  more  or  less  intracranial  pressure 
or  a  condition  of  paresis. 

A  man  with  chronic  mania  may  remain  for  a  long  time  in  a  state  of 
mental  and  pliysical  exaltation  with  varying  delusions,  with  considerable 
excitement,  with  sleeplessness,  incoherence,  violence,  filthy  habits,  and 
all  those  symptoms  which  characterize  the  more  acute  form  of  mania, 
except  that  the  lapse  of  a  year  has  stamped  his  case  with  the  stigma  of 
chronicity.  On  the  other  hand,  as  before  intimated,  a  single  insane  de- 
lusion may  persist  alone,  and  the  habits  of  self-control  may  in  a  large 
measure  be  restored,  so  that,  excepting  upon  those  topics  upon  which  his 
delusion  bears,  he  may  talk  rationally  and  even  intelligently. 

It  is  not,  indeed,  possible  for  any  person  to  retain  his  former  poise 
and  judgment,  even  though  the  (U^lusion  may  be  confined  within  narrow 
limits  and  be  held  in  abeyance  by  the  patient  for  the  purpose  of  main- 
taining his  liberty. 
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I  have  known  a  man  for  fifteen  years  who  had  not  l)een  able  to  live 
with  his  family,  and  is  maintained  by  them,  wlio  has  been  continuously 
insane  and  has  delusions  of  exaltation — sometimes  that  he  is  a  great 
journalist  and  is  a  contributor  to  leading  periodicals,  sometimes  that  he 
is  a  painter  or  a  sculptor.  He  will  work,  accordingly,  for  months  with 
great  industry  and  zeal,  and  will  exhibit  the  products  of  his  skill  with 
pleasure  and  pride,  though  they  are  most  wretched  in  appearance.  He 
has  at  times  the  delusion  that  he  is  a  fine  musician,  and  then  he  bangs 
the  piano  for  hours,  to  the  distraction  of  everybody  within  hearing,  and 
yet  all  this  time  he  is  perfectly  well  dressed,  attends  places  of  amuse- 
ment, goes  to  church,  takes  part  in  athletic  games,  and  a  casual  acquaint- 
ance would  not  dream  that  he  was  suffering  from  chronic  mania.  He  is 
entirely  out  of  touch  with  the  world,  has  no  thought  of  business,  keeps 
up  no  associations  with  his  former  friends,  and  manifests  little  impatience 
with  his  method  of  living.  He  sleeps  well,  eats  well,  and,  as  his  delu- 
sions are  always  of  a  harmless  kind  he  is  allowed  his  liberty.  This 
condition  followed  an  attack  of  acute  mania  in  a  young,  well-bred,  well- 
educated,  level-headed  man.  Few  are  able  to  control  themselves  as 
well  as  this  man. 

The  subjoined  letter  from  a  chronic  lunatic  who  is  at  liberty  is 
characteristic : 

Mr. , 


Dear  Sir, 

The  Dorty  people  are  Bawling  around  yet,  night  and  day  I  must 

tell  you  about — I  was  out  at — followed  by the  Bird  Voice  and  Old 

or  else  the  voice,    (for  the  Brat  Keeps  pace  Of  me  All  Of  the  time.) 

I  was  sitting  outside  of  a  Hotel.  Old and  Birdie  Old got  up- 
stairs in  the  Sitting  room.     The  Proprietor  of  the  Hotel  across  the 

Road,  her  name  was old hollered  down     Many  a  time  she  lifted 

her  Shirt ,  Old  Birdie,  chirped  to  it.     I  told  her  that  many  a  time 

she  got  it  lifted,  a  laugh.     I  believe  Old lifted  her  own  shirt,  with 

the  Bald  head  a  little  while  after  that.     Old  Birdie came  with  her 

frightened  Bird  Voice  and  wanted  to  meet  me  out  two  or  3  miles  At 
the  Cemetery.  I  went,  she  was  giving  jiitiful  Shrieks  all  the  way 
along  trying  to  frighten to  Marry  Her.  She  was  there.  try- 
ing to  hold  her.  and  several  Other  D's  after  that  7  or  8  mo.  she  came 
out  playing  the  H.  for  a  bluff,     staying  Out  wet  night,  for  a  bluff. — 

and  her  sister  went  up  in  the  deal.    I  was  coming  By  Gooble  house 

when  her  sister  came  to  the  windows  with  the  B.  pretending  it  was  legi- 
timate another  old  voice  telling  me  that  it  was .     he  heard  of  it. 

and  came  yelling  that  it  was  not  his.     The  Biggest  O.  Dis in  the 

world  too  numerous  at  present,  bad  set.  Help  to  erad  and  catch 
them  ! 

Signed  . 

Such  persons  are  liable,  however,  to  commit  sudden  acts  of  violence, 
and  the  history  of  many  homicides  goes  to  show  the  fatuity  of  trusting 
to  the  apparently  harmless  nature  of  insane  delusions.  Society  is  so 
organized  and  our  lives  are  so  moulded  by  constant  association  with  sane 
minds  that  we  come  to  adjust  ourselves  automatically  according  to  rules 
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which  in  the  main  govern  sane  minds.  Persons  with  insane  delnsions 
so  thoroughly  put  out  of  joint  the  relation  of  the  individual  to  society 
that  only  those  who  know  the  form  of  delusions  can  foretell  the  acts  of 
chronic  lunatics. 

If  one  were  to  see  for  the  first  time  a  case  of  chronic  mania  in  its 
exacerbation  of  excitement,  with  its  restlessness,  incoherence,  and  vio- 
lence, and  have  no  history  of  the  case  at  all,  he  might  be  quite  unable 
to  determine  whether  it  was  a  case  of  acute  mania  or  one  of  a  chronic 
character.  The  history  alone  would  clear  up  this  question  of  diagnosis. 
And,  again,  if  a  case  of  paranoia  is  presented  where  the  delusions  hap- 
pen to  be  of  an  exalted  nature,  accompanied  by  considerable  excitement, 
it  might  be  quite  impossible  to  distinguish  it  from  chronic  mania  (see 
p.  842). 

The  incoherence  of  chronic  mania  differs  from  that  of  acute  mania 
in  that  it  rarely  has  a  rhythmical  tendency,  and  that  it  shows  an 
incoherence  of  ideas  rather  than  of  words.  That  is,  there  may  be 
certain  sane  expressions  and  a  general  cohesiveness  of  sentences,  with 
occasional  lapses  into  incoherence,  as  the  following  verbatim  report 
indicates  : 

"  I  told  you  that  there  were  a  great  many  men  in  the  State  of  New 
York,  both  male  and  female,  who  do  not  know  what  they  are  living  for. 
Trustworthy  American  patriots  are  perfectly  well  aware  what  they  are 
living  for.  They  obey  the  national  laws  and  respect  the  national  gov- 
ernment. They  were  the  words  you  told  me.  You  and  me  don't  agree 
on  that  point.  The  crib  club  and  press  gang  of  the  city  of  Utica  come 
here  any  time  in  the  day  or  the  night  to  outrage  and  brutally  assault 
the  inmates  of  this  institution,  of  which  you  are  well  aware.  Are  you 
aware  that  Edison  was  here.  He  has  been  here  for  four  years.  I  have 
seen  him  four  years  ago  in  the  cellar  of  the  Infirmary.  August,  1892, 
I  saw  him.  He  was  looking  at  the  men  putting  up  the  electric  light 
wire.  I  heard  the  men  say  he  was  Edison.  In  the  City  of  Schenectady. 
He  paid  a  thousand  dollars  to  that  man  to  take  the  claim  of  the  chief 
magistrate  of  the  United  States  and  insult  every  member  of  the  national 
government.  I  would  not  go  around  the  block  to  tell  him  what  I  know 
about  him  or  any  other  man.  What  would  we  say  of  a  man  who  was 
found  with  a  bolt  in  a  place  where  he  didn't  belong?  At  the  dark  of 
the  night  with  the  bolts,  tampering  and  interfering  with  the  bank. 
There  are  nothing  to  conceal  here.  He  is  here  for  his  interest.  He  says 
he  has  interests  here.  How  do  the  cities  refuse  to  pay  him  for  that 
portion  of  his  interest?  The  State  have  not  refused  to  })ay  him  and  he 
has  no  business  here.  He  has  no  business  here.  He  was  the  man  that 
I  heard  say.  I  don't  care  if  he  is  in  the  cellar  listening  to  me,  and  I 
don't  care  a  damn  where  he  is.  If  he  was  standing  there  before  me 
naked,  I  would  toll  him.  I  liave  heard  that  hollering  in  the  cellar  of 
the  house.  And  with  overalls  on,  with  hands  tied  behind  their  back 
led  to  the  slaughter-pen.  1  have  heard  tliem  cry  for  tlioir  lives.  I  have 
heard  them  in  tlie  basement,  and  1  heard  them  there  last  night,  and  I 
hear  them  every  night.  I  was  not  close  to  them  to  hear  what  they  said. 
I  have  heard  them  cry  for  help,  I  have  heard  them  cry  for  a  great  many 
things.  I  know  it  ought  to  be  stopped.  I  read  a  statement  a  Avhile  ago 
about  the  Governor  of  this  State.     He  issued  an  order  to  the  sheriff  of 
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Kings  County  for  to  prohibit  Mr.  Corbett  and  Mr.  Fitzsimmons  and 
Mitchell.  The  sheriff  of  Kings  County  acted  upon  the  order  received. 
The  prostitution  and  desolation  that  is  going  on  here,  there  was  nothing 
at  all  said  about  it.  That  Avas  according  to  law,  I  suppose.  But 
a  friendly  contest  with  four-ounce  gloves  would  be  likely  to  bankrupt 
the  State." 

There  are  certain  physical  characteristics  of  chronic  mania  worthy 
of  mention.  Many  cases  are  seen  in  which  a  whitlow,  or  furuncle  in 
the  ear,  acute  pleurisy,  or  a  recently  broken  bone  is  found  accidentally, 
no  complaint  of  which  had  been  made  by  the  patient.  The  same  indif- 
ference to  pain  is  also  seen  in  acute  mania,  though  perhaps  less  fre- 
quently. The  gravest  physical  disorders  are  often  discovered,  which 
under  ordinary  circumstances  must  have  been  accompanied  by  great 
suffering,  no  intimation  of  which  had  ever  been  given  by  the  patient. 
No  satisfactory  explanation  has  been  offered  for  this  phenomenon.  The 
lowered  tone  of  the  sensory  nerves,  the  exalted  condition  of  the  motor 
apparatus,  together  with  an  all-pervading  excitement  of  mind,  must  be 
taken  into  consideration  in  explaining  this  condition.  As  to  broken 
bones,  much  has  been  written  tending  to  show  an  increase  in  the  lime- 
salts  of  these  structures,  making  them  more  friable  in  the  chronic  insane, 
like  those  in  old  age.  This,  I  think,  however,  has  never  been  substan- 
tiated, and  is  rather  put  forward  as  an  excuse  for  those  accidents  which 
must  necessarily  occur  to  insane  people,  whether  in  asylums  or  out  of 
them.  A  more  plausible  explanation,  to  my  mind,  is  the  want  of  co- 
ordination of  muscles,  the  natural  protectors  of  bones  and  joints,  so  that 
the  muscles,  acting  in  an  erratic  manner,  cause  fractures  from  slight  out- 
side violence.  However  this  may  be,  broken  bones  are  very  often  found 
of  which  no  true  explanation  can  be  given.  In  those  cases  of  mania 
in  which  there  is  fixed  delusion,  having  paroxysms  of  excitement  and 
violence  at  intervals,  and  then  subsiding  into  a  more  quiet,  delusional 
state,  the  patient  frequently  makes  the  most  unjust  charges  of  abuse 
and  violence  against  those  who  have  them  in  immediate  care.  This  is 
most  natural,  and  accusations  of  the  foulest  kind  are  constantly  being 
made  against  their  custodians  by  those  who  are  controlled  by  delusions. 
It  has  been  my  experience  that  fewer  accidents  of  a  serious  nature  occur 
in  well-regulated  institutions  than  are  found  in  private  practice,  where 
the  attendants  are  less  skilled,  though  actuated  by  the  best  of  motives. 
It  is  impossible  for  any  person  to  meet  the  violent  assaults  of  chronic 
maniacs  with  perfect  self-control,  being  thereby  able  to  exercise  restrain- 
ing force  sufficient  for  safety,  and  yet  so  applied  as  to  do  no  harm  to  the 
patient,  unless  there  has  been  a  long  training  in  this  particular  kind  of 
work.  The  hand  of  affection  is  not  so  liable  to  be  applied  with  dis- 
cretion as  is  the  skilled  touch  of  the  trained  attendant. 

The  establishment  of  training  schools  for  attendants  upon  the  insane 
is  one  of  the  most  marked  advances  that  has  been  made  in  recent  years 
in  the  care  of  lunatics. 

Another  characteristic  of  chronic  mania  is  the  power  to  endure  ex- 
citement for  long  periods  without  sleep.  No  sane  person  can  feign  the 
maniacal  excitement  of  chronic  mania  without  exhaustion  for  such  a 
long  period  as  we  frequently  see  lunatics  endure.  The  length  of  time 
that  a  patient  goes  without  sleep,  or  with  but  two  or  three  hours  of 
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sleep  in  the  twenty-four,  is  a  very  important  factor  in  determining  the 
amount  of  exhaustion  and  the  amount  of  physical  deterioration  that  will 
be  found  to  accompany  tlie  period  of  quiescence  which  follows.  It 
seems  incredible  that  any  human  being  should  go  for  weeks,  and  some- 
times for  months,  with  almost  no  sleep  at  all,  and  yet  such  is  the  case 
in  chronic  mania  where  the  paroxysms  of  excitement  are  very  pro- 
longed. 

The  question  of  lucid  intervals  is  one  which  has  formerly  been  de- 
bated with  great  earnestness  in  medico-legal  cases,  though  of  late  years 
the  consensus  of  opinion  among  alienists  is  that  in  chronic  mania  with 
fixed  delusions  there  is  never  a  lucid  interval  so  long  as  the  mania  lasts. 
That  a  delusion  may  be  successfully  concealed  for  a  time,  and  that  it 
may  not  possess  the  same  controlling  force  at  one  time  ftiat  it  does  at 
another  are  readily  conceded  ;  but  the  only  safe  doctrine  on  this  point 
seems  to  be  that  so  long  as  insanity  exists  the  patient  must  be  considered 
as  at  no  time  wholly  sane.  The  chronic  maniac,  therefore,  cannot  be 
said  to  fully  appreciate  at  any  time  the  nature  of  his  acts  or  their  con- 
sequences or  the  moral  aspect  of  his  conduct. 

The  duration  of  an  attack  of  chronic  mania  must  depend  chiefly 
upon  the  age  of  the  individual,  the  amount  of  vitality  which  he  pos- 
sesses at  the  outset,  and  the  nature  and  violence  of  the  attack.  Many 
persons  live  for  years  with  but  little  apparent  deterioration"  in  strength, 
especially  if  the  chronic  delusional  condition  is  not  accompanied  by  fre- 
quent and  serious  exacerbations  of  excitement  and  violence.  The  average 
duration  of  life,  however,  is  very  much  shorter  than  that  of  a  person 
not  mentally  affected.  Gradually  there  come  on  more  enfeeblement  of 
mind,  a  lessening  of  the  physical  forces,  and  a  sinking  into  that  terminal 
dementia  which  soon  ends  life. 

On  the  other  hand,  the  accidents  which  occur  as  the  direct  result  of 
a  maniacal  condition  are  very  numerous.  Of  first  importance  among 
such  accidents  or  intervening  conditions  must  be  placed  apoplexy  and 
the  various  forms  of  meningeal  inflammations,  and  next  the  advent  of 
some  acute  disease,  so  much  more  likely  to  come  on  and  destroy  life 
because  of  the  lowered  nervous  vitality  of  the  patient.  Thus,  all  forms 
of  lung  disease,  both  acute  and  chronic,  are  very  common,  though, 
strange  as  it  may  seem,  taking  into  account  the  perverted  secretions 
generally  seen  in  all  forms  of  mania,  fatal  disease  of  the  liver  and  kid- 
ney is  apparently  infrequent.  The  vascular  system  is  at  fault  in  a 
large  number  of  cases,  and  possibly  this  is  due  to  the  fact  that  some 
Aveakness  or  disorder  of  the  bloodvessels  is  most  likely  to  precede  and 
often  to  cause  insanity. 

Persons  have  been  known  to  recover  after  long  periods  of  chronic 
mania :  though  these  cases  are  very  rare,  it  cannot  be  said  that  the 
patient  may  not  recover  even  after  several  years  of  sickness. 

These  great  divisions  of  mania  already  described  ought  really  to 
include  all  forms  of  the  disorder  whci-e  the  word  "mania"  is  attached 
to  the  name.  Still,  many  authors  continue  to  describe  S])ccial  forms  of 
mania,  adopting  of  course  a  nosology  based  upon  the  clinical  features  of 
the  case.  It  is  easy  to  see  that  no  two  cases  of  insanity  can  be  exactly 
alike.  No  tvvo  cases  of  mania  exhibit  all  the  same  symptoms,  and  yet  the 
assemblage  of  all  the  symptoms  and  the  objective  signs  of  the  disease 
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will  usually  establish  the  type  of  disorder,  so  that  a  simple  classification 
can  be  made. 

3Ionomania. — The  term  monomania  is  not  properly  a  mania  at  all, 
because  it  is  used  to  designate  a  state  of  mental  depression  having  a  fixed 
delusion,  wliich  is  classified  as  a  melancholia.  The  term  in  its  strictest 
sense  implies  a  single  delusion,  and  is  sometimes  used  to  denote,  not 
insanity  at  all,  but  a  species  of  dogged  devotion  to  one  idea  which  may 
not  be  a  delusion. 

Pyromania  has  been  described  alone,  but  is  really  a  subacute  or 
chronic  form  of  disease,  with  a  delusion  which  gives  a  constant  tendency 
to  set  fires.  This  can  in  no  way  be  called  a  separate  type  of  disease, 
some  sensory  disturbance  or  hallucination  ordinarily  giving  direction  to 
the  disease. 

Kleptomania  is  the  term  ordinarily  applied  to  persons  who  are  in 
good  social  position  and  who  are  found  to  be  inclined  to  pilfer  small  and 
unimportant  trifles.  I  have  studied  several  such  cases  occurring  in 
young  people,  and  have  found  them  mentally  defective  in  other  ways,  so 
that  I  should  suspect  a  case  of  so-called  kleptomania  in  a  very  young 
person  to  be  one  of  paranoia.  There  is  nothing  about  any  of  these  cases 
that  suggests  the  name  mania.  In  older  persons,  where  the  tendency  to 
pilfering  is  discovered,  I  have  always  found  it  due  to  a  rather  loose  con- 
ception of  morality,  accompanied  by  a  desire  for  an  unusual  excitement : 
other  stimulants  to  produce  a  new  sensation  having  been  tried,  this  im- 
morality was  enjoyed  until  after  its  discovery.  I  do  not  think,  there- 
fore, that  it  can  possibly  come  under  the  general  description  of  mania 
whenever  found,  unless  the  individual  is  acting  under  some  well-defined 
delusion,  and  then  the  mania  can  be  easily  classified. 

Homicidal  mania  was  a  term  that  came  into  use  when  moral  insan- 
ity and  morbid  impulse  were  discussed  as  entities,  apart  from  their 
association  with  some  well-defined  insanity.  The  term  would  prob- 
ably never  have  been  brought  into  use  by  medical  men  but  for  the 
medico-legal  aspects  of  certain  cases  that  could  thus  be  conveniently 
designated. 

When  a  man  has  a  delusion  that  he  is  persecuted  or  that  he  is  about 
to  be  killed,  or  when  he  has  an  hallucination  of  hearing,  and  the  voice 
directs  him  to  slay  his  neighbor,  or  when  the  paroxysms  of  maniacal 
excitement  and  turbulent  restlessness  impel  him  to  seize  and  throttle  an 
attendant,  in  none  of  these  cases  can  the  man  be  said  to  suffer  from  a 
distinctive  form  of  insanity  which  is  beyond  the  simple  classification 
mentioned.  It  is  not  worth  while  to  multiply  terms.  The  fact  is,  that 
in  chronic  delusional  insanity  or  chronic  mania,  as  it  is  called,  if  a  name 
must  be  given  to  each  separate  case  acted  upon  by  an  extraordinary 
delusion,  we  should  have  almost  as  many  subdivisions  of  mania  as 
there  are  patients. 

Siurgieal  mama  has  been  described  as  a  special  form  of  disorder, 
though  it  in  no  way  differs  from  an  ordinary  acute  mania,  and  it  usually 
runs  a  course  like  acute  mania. 

Puerperal  m.ania  has  also  been  described  by  itself,  but  it  is  commonly 
a  subacute  mania,  which  has  perhaps  more  frequent  hallucinations  of 
sight  and  hearing  than  is  seen  in  the  ordinary  run  of  this  disorder. 
More  rarely  it  is  of  an  acute  type,  but  in  any  case  it  may  be  classified 
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under  the  forms  described,  and  its  course  and  termination  are  very  much 
like  the  disoi'der  arising  from  any  other  cause. 

Folie  Circulaire. — There  is  one  form  of  insanity  which  is  as  much  a 
mania  as  it  is  a  melancholia — that  condition  of  alternation  of  exaltation 
with  depression  for  longer  or  shorter  periods  which  forms  a  distinctive 
type.  The  classification  adopted  in  New  York  at  least,  and  in  this  country 
generally,  includes  alternating  mania  as  a  distinctive  form  of  disease. 
This  has  also  been  described  for  many  years  as  folie  circulaire.  While 
this  is  not  strictly  one  of  the  manias,  it  ought  to  be  mentioned  in  this 
connection  to  distinguish  it  from  the  common  manias.  The  onslaught 
is  about  the  same  as  that  of  subacute  mania,  being  preceded,  for  a  few 
days  or  even  weeks,  by  a  feeling  of  general  indisposition,  some  slight 
physical  depression,  such  as  would  accompany  dyspepsia,  a  partial  loss 
of  sleep,  and  a  general  depression  which  is  succeeded  by  a  mental  exalta- 
tion, physical  excitement,  bodily  restlessness,  loquaciousness,  irritability 
of  temper,  etc.,  which  ordinarily  characterize  the  onslaught  of  acute 
mania.  The  attack  runs  for  two  or  three  months,  sometimes  longer, 
like  a  subacute  mania — sometimes  disappears  in  one  night,  the  patient 
awakening  without  any  expansive  ideas  and  apparently  sane  and  per- 
fectly natural. 

The  sudden  termination  of  the  period  of  exaltation  is  the  one  thing 
that  is  most  strongly  diagnostic  of  a  relapse.  The  period  of  quiescence 
and  of  apparent  recovery  is  followed  in  a  few  days  by  great  distress  of 
mind,  depression  of  spirits,  and  all  the  characteristics  of  acute  melan- 
cholia. During  this  interval  the  patient  bemoans  his  fate,  begs  for- 
giveness for  his  indiscretions,  says  he  alone  is  accountable  for  the 
distress  of  himself  and  his  family — that  he  has  ruined  his  business,  and 
that  he  has  sinned  against  God,  and  often  attempts  suicide  early  in  the 
attack.  After  two  or  three  months,  or  even  longer,  of  this  mental 
depression,  he  suddenly  rebounds,  often  in  a  night,  awakening  some 
morning  to  find  himself  again  cheerful,  happy,  complacent,  and  in  a 
natural  mental  state.  This  is  succeeded  in  a  few  days  by  another 
period  of  mild  maniacal  excitement,  completing  a  circle  of  alternating 
mania  and  melancholia  often  within  six  or  eight  weeks.  The  initiative, 
I  think,  is  more  frequently  a  state  of  depression  which  follows  some 
business  loss,  some  bereavement,  some  })rolonged  condition  of  bodily 
ill-health,  or  fatigue  from  too  close  application  to  business. 

It  is  sufficient  thus  to  point  the  main  characteristics  of  this  disorder, 
which  might  be  mistaken  for  a  simple  mania,  and  which  can  only  be 
diagnosed  as  alternating  by  the  history. 

Complications  and  Seqitei.j^^  of  Mania. — Mention  has  already 
been  made  of  certain  complications  that  may  arise,  the  most  notable  of 
which  are  due  to  the  weakened  condition  of  the  vascular  system,  and 
which  give  rise  to  sudden  apoplexies  more  or  less  serious.  The  simple 
liemorrhagic  infarctions  which  frequently  occur,  especially  in  chronic 
mania,  may  produfo  suddenly  an  unconscious  stcrtor  and  collapse 
tlircateniiig  immediate  death.  If  a  reaction  sets  in  within  a  day  or 
two,  however,  and  the  temj)crature  docs  not  rise  more  than  one  or  two 
degrees,  the  patient  may  recover.  8uch  a  liemorrhage  is  not  so  likely 
to  occur  in  the  motor  centres. 

There  is  less  paralysis  following  than  is  usually  seen  when  such 
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symptoms  occur  in  persons  previously  sane.  There  is  a  subsidence  of 
the  acute  maniucal  symptoms  after  such  an  accident,  and  not  infre- 
quently the  case  takes  a  more  favorable  turn  after  it. 

A  marked  instance  of  this  sort  occurred  in  a  man  of  forty-five,  who 
during  an  attack  of  subacute  mania,  with  varying  delusions,  great  rest- 
lessness, and  an  exaltation  of  all  the  bodily  powers,  suddenly  fell, 
apparently  apoplectic,  with  a  suffused  face,  almost  imperceptible  pulse, 
labored  breathing,  and  all  the  symptoms  that  denoted  approaching  dis- 
solution. His  friends  were  sent  for,  and  after  watching  at  his  bedside 
for  two  or  three  days  he  gradually  improved,  and,  though  he  was  uncon- 
scious nearly  a  week,  he  recovered  from  his  insanity  without  any 
paralysis.  Much  more  frequently  the  apoplectic  condition  terminates 
in  death,  very  rarely  in  hemiplegia  or  paraplegia. 

An  acute  infectious  disease,  like  typhoid  fever,  dysenter}-,  or  erysip- 
elas, coming  on  in  a  case  of  acute  mania  is  likely  to  prove  fatal ;  but  if 
any  of  these  conditions  occur  in  chronic  mania,  and  the  patient  has  a 
fair  amount  of  strength  so  as  to  weather  the  disease,  his  sanity  may 
be  restored. 

I  have  witnessed  one  epidemic  of  dysentery  among  the  insane  that 
seemed  to  be  a  means  of  restoring  a  number  of  chronic  maniacs  to 
health.  The  acute  lung  disease  which  appears  during  the  course  of  any 
form  of  mania  can  often  be  detected  only  by  the  physical  signs,  the 
rational  symptoms  being  entirely  absent. 

These  disorders  do  not  seem  to  produce  the  same  favorable  results 
upon  chronic  mania  that  the  acute  infectious  disorders  have  in  some 
cases.  Tuberculosis  is  very  common  as  an  accompaniment  of  chronic 
insanity,  and  causes  death  in  a  large  number  of  cases. 

Diagnosis  of  Mania. — It  is  not  difficult  to  make  a  correct  diagnosis 
when  brought  to  a  typical  case  of  insanity  having  a  definite  history.  It 
is  quite  another  thing,  however,  to  distinguish  some  of  the  milder  forms 
of  mania  from  exaggerated  eccentricity,  from  alcoholic  poisoning,  from 
delirium  due  to  toxic  conditions,  and  from  simulating  or  feigning  by 
those  who  desire  to  avoid  the  consequence  of  criminal  acts.  In  most 
cases  the  important  thing  to  consider  is  the  minute  history  of  the 
patient's  life,  his  ordinary  methods  of  doing  business,  his  relation  to  his 
family  and  to  the  outside  world,  as  well  as  his  hereditary  tendencies  and 
his  physical  ailments. 

In  simple  mania  and  in  subacute  mania  the  judgment  must  be  made 
up  almost  entirely  from  such  history.  Expertness  in  this  field  is 
shown  as  much  in  the  painstaking  method  by  which  the  history  is 
elicited  as  it  is  in  the  ability  to  form  a  correct  judgment  upon  a  group 
of  isolated  facts.  There  are  certain  peculiarities  in  the  manner  of 
every  man  with  an  unbalanced  mind  that  are  hard  to  describe,  but 
impress  the  examiner  very  forcibly.  Chief  among  these,  perhaps,  we 
may  speak  of  the  unnatural  alertness  and  readiness  to  volunteer  unne- 
cessary information,  a  quickness  to  respond  to  what  seems  to  him  the 
slightest  intimation  of  mental  unsoundness,  and  an  insistance  in  arguing 
the  case  with  tireless  energy. 

Next  comes  the  tendency  to  gather  up  and  dilate  upon  unimportant 
trifles,  and  in  doing  so  to  lose  sight  of  the  significance  of  overt  acts  or 
of  extraordinary  conduct  which  have  chiefly  impressed  sane  minds  about 
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him.  The  assertion  that  he  feels  better  than  usual,  that  he  is  in  excel- 
lent health,  and  that  nothing  is  the  matter  with  him,  made  with  an 
air  of  exalted  complacence,  is  characteristic  of  the  simpler  forms  of 
mania. 

In  the  absence  of  positive  delusion,  which  alone  can  determine  the 
case  definitely  without  the  aid  of  other  symptoms,  we  must  seek  for 
that  period  in  life  when  the  decided  departure  from  health  was  observed, 
accompanied  by  a  marked  change  in  the  patient's  manner  and  method 
of  talking.  This  can  usually  be  done  if  the  search  is  made  intelli- 
gently ;  and  it  is  absolutely  necessary  to  do  this,  and  to  compare  the 
former  sane  condition  with  this  altered  mental  state,  in  order  to  make  a 
positive  diagnosis. 

Then,  too,  certain  toxic  agents  produce  a  delirium  which  is  hard  to 
distinguish  from  some  forms  of  mania.  Alcoholism  is  more  frequently 
mistaken  for  mania  than  any  other  state.  Here,  again,  the  history  is 
of  prime  importance,  and  the  w^ant  of  symmetry  of  all  the  symptoms ' 
which  go  to  make  up  a  case  of  mania  must  be  observed.  Thus,  the  de- 
lusions, hallucinations,  and  illusions  are  apt  to  be  seen  in  a  case  of  alco- 
holism without  the  accompanying  excitement,  making  up  a  picture  which 
is  not  easily  harmonized  with  any  one  form  of  mania,  being  rather  an 
aggregation  of  symptoms  of  various  forms  of  insanity  combined  in 
one.  Great  depression  of  spirits  like  melancholia,  w^ith  profuse  Aveep- 
ing  unlike  melancholia,  alternating  with  periods  of  exaltations  within 
the  same  day,  accompanied  by  delusions  and  hallucinations,  with  a  thick- 
ness of  speech  peculiar  to  paresis,  may  be  seen  in  alcoholism,  but  not  in 
any  form  of  mania. 

The  various  forms  of  delirium  may  usually  be  distinguished  by  the 
excessive  rise  of  temperature  due  to  well-defined  bodily  disease  accom- 
panying it.  The  temperature  is  not  raised,  at  least  to  any  perceptible 
degree,  in  the  milder  forms  of  mania,  and  it  is  only  in  acute  and  vio- 
lent manias  that  the  temperature  is  raised  one  or  two  degrees.  Such 
a  patient  would  not  be  easily  kept  in  bed  or_  even  managed  without 
physical  restraint,  while  a  delirium  that  would  simulate  insanity  at  all 
would  have  a  much  higher  temperature  even  though  the  patient  could  be 
safely  cared  for  in  bed. 

"Delirium  grave"  is  a  sickness  which  ought  not  properly  to  be  in- 
cluded among  the  manias,  and  yet  it  starts  like  a  sudden  and  violent 
attack  of  mania,  usually  in  a  person  of  enfeebled  health.  Its  course 
is  short,  the  patient  rarely  surviving  more  than  a  week,  and  the  tem- 
perature is  high  from  the  first,  and  gradually  increases  with  a  feeble 
and  rapid  pulse  until  death  supervenes.  This  cannot  be  distinguished 
from  the  most  acute  mania,  except  perhaps  by  the  temjierature,  and  also 
by  its  rapid  progress  and  speedy  termination.  The  loss  of  flesh,  the 
inability  to  take  food,  constant  restlessness  and  violence,  and  the  loss  of 
sleep  make  it  one  of  the  most  serious  of  all  the  ailments  to  manage.  It 
ought  to  be  classified,  however,  as  an  acute  meningo-cejihalitis  rather 
than  as  a  mania. 

Acute  mania  is  rarely  simulated  l)y  criminals,  though  I  have  seen  a 
few  cases  in  which  this  was  attem])ted.  It  is  impossible  for  a  sane 
person  to  maintain  even  a  mild  semblance  to  acute  mania  for  a  long 
enough  period  to  esca]i('  dotoction  if  watched  fairly  well.     Great  phys- 
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ical  fatigue  comes  on  so  soon  that  it  is  impossible  to  maintain  the 
guard  with  any  degree  of  skill.  It  is  the  only  mania  with  delusions  that 
can  be  simulated  with  any  degree  of  success. 

In  studying  a  case  of  suspected  feigning,  where  the  basis  of  the 
alleged  insanity  is  a  delusion,  the  real  mania  is  distinguished  from  the 
spurious  chiefly  by  the  constancy  with  which  it  is  maintained  and  the 
unfailing  control  it  has  of  the  entire  individual.  To  distinguish  between 
the  real  and  the  assumed  delusional  state  is  a  most  difficult  task,  and 
often  is  the  most  tedious  one  an  expert  has  to  undertake.  It  is  pretty 
safe  to  suspect  that  a  person  is  feigning  who,  after  having  been  caught 
red-handed  in  crime,  asserts  a  delusion — such  as  that  he  was  commanded 
by  God  to  do  it,  or  that  he  heard  voices  telling  him  to  do  it,  or  that  his 
victim  was  chief  conspirator  of  an  intricate  plot  to  ruin  him — unless 
it  can  be  shown  that  some  intimation  of  this  belief  had  been  given 
to  his  friends  before  the  act.  The  absence  of  any  real  motive  for  the 
crime,  on  the  other  hand,  is  strong  presumption  that  the  person  was  not 
acting  like  a  sane  man.  This  fact  alone,  however,  cannot  possibly 
establish  a  case  of  insanity,  though  as  a  negative  proof  it  is  worth  con- 
sidering. 

The  statement  often  made  to  me  by  criminals  that  they  remembered 
nothing  from  a  point  of  time  just  preceding  the  crime  to  a  point  of  time 
just  after  the  act  is  usually  a  false  one — always  so,  I  think,  except  in  a 
case  of  epilepsy  or  drunkenness.  This,  of  course,  does  not  include 
those  cases  of  maniacal  violence  where  some  person  is  accidentally 
injured.  The  personal  habits  of  the  patient  afford  the  strongest  indica- 
tions of  his  condition  of  mind.  If  it  can  be  clearly  shown  that  these 
have  remained  unchanged — that,  in  the  main,  he  dresses,  talks,  and  in 
general  behaves  in  a  manner  that  is  characteristic  of  him  when  well — his 
assertions  concerning  delusions  and  hallucinations  may  be  taken  with  ex- 
treme caution.  On  the  other  hand,  if  there  has  been  a  marked  change  in 
the  dress  and  the  general  demeanor  of  the  patient,  his  habits,  his  talkative- 
ness, his  social  instincts,  his  attention  to  the  necessities  of  life,  a  delusion 
may  be  strongly  suspected,  though  concealed  for  a  long  time. 

Insane  people  rarely,  if  ever,  admit  that  they  are  insane,  and  they 
justify  their  acts  with  an  earnestness  which  is  not  easily  mistaken.  It 
is  not  necessary  in  order  to  establish  a  diagnosis  that  the  delusion  should 
be  present  or  that  the  person  should  be  irrational  on  all  occasions,  as  is 
commonly  supposed  to  be  the  case  by  the  average  jury.  It  is  necessary, 
however,  in  order  to  establish  a  diagnosis  that  a  marked  change  must  be 
shown  in  the  man's  manner  of  thinking,  feeling,  and  acting. 

To  distinguish  mania  from  paranoia  one  must  have  a  complete  his- 
tory, which  in  the  latter  disease  shows  the  victim  to  have  been  degenerate 
from  birth,  and  that  the  departure  from  health  was  so  gradual  as  to 
hardly  distinguish  it  from  the  onslaught  of  disease  in  a  person  previ- 
ously sound  and  well  balanced. 

General  paresis  may  in  its  early  stages  be  mistaken  for  mania,  but  in 
paresis  there  is  not  the  physical  excitation  so  essential  to  mania,  and  the 
speech,  instead  of  being  tumultuous,  is  often  slow,  hesitating,  and  thick, 
due  to  the  paralysis.  There  is  also  a  peculiar  tremulousness  of  the 
tongue,  and  an  inability  to  protrude  and  hold  it  still,  and  a  similar 
tremulousness  of  the  muscles  of  the  arm,  which  is  detected  by  grasping 
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the  fingers  of  the  firmly  extended  hand  and  arm.     The  gait  of  the  paretic 
will  be  noticed  early. 

Prognosis  of  Mania. — In  general,  it  may  be  said  that  the  prognosis 
in  the  more  acute  forms  of  mania  is  favorable,  both  as  to  life  and  as  to 
recovery  from  the  mental  symptoms.  As  regards  chronic  mania  the 
prognosis  is  most  unfavorable  in  every  respect.  It  cannot  be  ascertained 
from  statistics  taken  from  asylum  records  what  proportion  of  simple 
manias  recover,  because  so  few  of  these  cases  are  taken  to  an  asylum,  or 
if  they  ultimately  appear  on  the  records  of  the  institution,  it  is  after  they 
have  become  acutely  maniacal,  or  after  such  time  has  elapsed  that  they 
are  classified  among  the  chronic  insane. 

Physical  restraint  is  not  so  necessary  in  simple  mania  in  order  to  pro- 
tect the  community  against  the  violence  of  a  patient,  and  the  friends  will 
endure  any  amount  of  annoyance  and  mortification,  and  often  loss,  before 
they  will  institute  legal  proceedings  to  commit  such  persons  to  an  asylum. 
It  is  not  probable  that  so  large  a  proportion  of  cases  of  simple  mania 
recover  as  of  acute  mania — perhaps  not  more  than  50  per  cent. ;  but 
Avhen  the  recovery  does  occur,  relapses  are  not  so  common  as  in  other 
forms  of  mania.  Death  rarely  supervenes  unless  the  case  progresses 
into  other  and  more  serious  types  of  insanity. 

A  larger  proportion  of  recoveries  would  take  place  if  all  cases  of 
simple  mania  that  could  not  be  easily  controlled  at  home  were  removed 
to  an  asylum.  The  prejudice  which  is  deep-rooted  in  every  community 
against  depriving  any  person  of  his  liberty  on  the  ground  of  insanity, 
unless  he  is  violent  and  dangerous  to  himself  or  others,  is  not  real  con- 
servatism. Simple  mania,  early  restrained  and  properly  cared  for,  would 
show  a  very  large  percentage  of  recoveries. 

The  prognosis  in  each  individual  case  must  depend  upon  the  period 
of  its  duration,  as  well  as  upon  the  causes  M^iich  operated  to  produce 
the  attack.  If  a  case  of  simple  mania  has  existed  for  several  years,  it. 
is  about  as  hopeless  as  chronic  mania.  The  facts  which  toll  in  favor  of 
recovery  are  a  fair  condition  of  general  health,  an  environment  which 
prevents  exciting  causes,  and  a  steady  persistency  in  treatment  permitted 
by  the  friends  until  all  the  symptoms  disappear.  The  removal  of  cases 
of  simple  mania  from  asylums,  sanitariums,  or  hospitals,  or  from  strict 
discipline  at  home,  before  a  complete  restoration  has  taken  place,  often 
precipitates  an  attack,  and  even  develops  acute  mania  out  of  this  simple 
tyj)e. 

Prognosis,  therefore,  rests  somewhat  upon  the  general  intelligence 
and  courage  of  the  friends  as  well  as  upon  the  individual  afflicted.  In 
general,  recovery  will  not  be  so  speedy  as  that  which  occurs  in  acute 
mania  in  the  most  favorable  cases.  From  four  to  six  months  must 
('lapse  before  the  disease  can  run  its  course  under  the  most  favorable 
circumstances. 

Tlie  prognosis  in  acute  mania  for  all  cases  that  come  under  treatment 
early  is  very  good  indeed.  The  recoveries  are  variously  estimated  at 
from  60  to  70  per  cent.  It  is  more  favorable  when  the  hereditary  taint 
is  sliglit  and  when  tlie  condition  conu^s  suddenly  upon  a  young  jx-rson, 
wlio  from  general  ill-health  and  gr(>at  mental  strnin  is  ])r(!('ij)itate<l  into 
an  attack.  Great  age,  strong  heredilary  taint,  and  organic  disease  of  the 
heart  or  bloodvessels  make  a  prognosis  in  any  case  most  serious.     As  the 
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case  goes  on  the  prognosis  varies  with  the  varying  conditions  of  physical 
strength.  It  is  more  favorable  if  the  mental  symptoms  keep  pace  with 
the  physical  changes.  Unless  the  patient  improves  in  general  health  as 
his  mental  symptoms  begin  to  disappear,  the  (ihances  are  in  favor  of  a 
condition  of  exhaustion.  If  the  physical  health  is  re-established  and 
the  mental  symptoms  have  not  proportionately  improved,  there  is  danger 
of  chronic  insanity. 

The  death  rate  of  acute  mania  varies  greatly  according  to  the  age  of 
the  individual  and  the  condition  of  his  vascular  system.  Not  more  than 
7  to  10  per  cent,  die  during  the  acute  attack,  unless  there  be  great  age 
or  some  serious  bodily  ailment.  There  will,  therefore,  be  left  something 
like  one  case  in  three  that  passes  into  a  chronic  state.  Relapses  after 
recoveries  from  acute  mania  occur  in  perhaps  20  per  cent,  of  all  cases 
even  after  they  have  remained  well  for  a  period  of  years.  As  has  been 
stated  before,  the  prognosis  of  absolute  recovery  must  be  guarded,  and, 
while  comparative  recoveries  are  numerous,  yet  few  persons  reach  exactly 
the  same  place  that  they  occupied  before  the  mania  came  on.  There  is 
no  fixed  standard  for  absolute  sanity  by  which  every  person  must  be 
measured,  and,  while  many  people  recover  from  acute  mania,  all  such 
persons  are  liable  to  show  eccentricities  and  weaknesses  or  peculiar  ideas 
not  constituting  insanity,  yet  not  natural  to  the  former  state  of  the  indi- 
vidual. 

The  prognosis  of  subacute  mania  is  not  quite  so  good  as  of  acute 
mania.  Fewer  die  during  the  early  stages  of  the  disorder,  yet  probably 
a  larger  proportion  terminate  in  chronic  mania.  Recoveries  from  chronic 
mania  are  comparatively  rare,  though  such  recoveries  do  undoubtedly 
occur  even  after  the  patient  has  been  insane  for  a  number  of  years. 
The  disease,  therefore,  cannot  be  said  to  be  incurable,  though  the  very 
term  "chronic"  indicates  hopelessness  regarding  the  ultimate  restora- 
tion. 

The  prognosis  as  to  the  length  of  life  is  much  less  favorable  than  as 
if  no  insanity  was  present ;  for,  aside  from  the  accidents  and  complica- 
tions peculiar  to  the  disease,  the  bodily  powers  are  sooner  exhausted  and 
the  physical  evidences  of  old  age  appear  sooner. 

Recurrent  mania  must  always  be  regarded  in  the  most  serious  light, 
especially  after  two  or  more  cycles  have  been  completed.  Even  if  there 
should  be  a  period  of  comparative  quiet  and  apparent  sanity  lasting  for 
weeks,  the  instability  and  uncertainty  of  such  condition  must  be  borne 
in  mind  and  a  very  guarded  prognosis  given. 

Treatment  op^  Mania. — The  preventive  treatment  of  mania  must 
largely  rest  with  the  general  practitioner,  and  for  this  reason  a  more  thor- 
ough appreciation  of  the  factors  which  enter  into  the  causation  of  the 
disease  ought  to  be  kept  in  mind  than  is  generally  the  case.  The  teacli- 
ing  in  our  medical  colleges  of  this  branch  of  medicine,  which  has  within 
a  few  years  been  included  in  the  regular  curriculum,  must  undoubtedly 
bring  about  good  results  of  the  greatest  importance  in  the  future. 

As  has  already  been  intimated  in  discussing  the  question  of  causation, 
much  can  be  done  toward  the  prevention  of  insanity  by  judicious  advice 
regarding  the  up-bringing  of  so-called  nervous  children.  Precocious 
children  should  never  be  urged  to  develop  that  lowest  of  all  the  intel- 
lectual faculties,  the  memory,  to  the  neglect  of  the  higher  faculties. 
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Such  children  should  in  early  life  be  indulged  in  out-of-door  sports,  and 
especially  should  they  be  encouraged  to  play  with  animal  pets,  and  thus 
to  learn  humanity,  self-control,  the  appreciation  of  the  feelings  of  others, 
and  the  exercise  of  consideration  and  pity  for  suffering,  which  alone  can 
counteract  the  dangerous  selfishness  and  egotism  that  make  them  in 
later  years  an  easy  prey  to  the  passions. 

The  somewhat  antiquated  method  of  teaching  obedience,  reverence 
for  their  elders,  and  respect  for  authority  and  sacred  things  made 
stronger  characters  than  we  see  developed  now-a-days  in  children  who 
are  indulged  in  every  direction. 

Puritan  New  England  of  a  hundred,  or  even  fifty,  years  ago  had 
fewer  cases  of  insanity  or  of  nervous  diseases  generally  than  may  be 
found  in  the  New  England  of  to-day.  The  industry,  self-denial,  and 
patience  necessary  to  the  acquirement  of  an  education  in  former  years 
developed  men  w^ith  more  poise,  strength,  and  self-control  than  the  kin- 
dergarten system  of  to-day  can  hope  to  do  when  supplemented  by  private 
tutors,  luxurious  college  life,  and  followed  by  an  easy  entrance  into  the 
professions,  which  great  wealth  may  provide. 

Any  tendency  in  the  public-school  system  to  make  the  teachers  do 
the  work,  and  to  give  the  children  to  understand  that  tasks  which  are 
not  pleasant  are  unnecessary,  and  that  the  acquirement  of  real  knowledge 
must  always  be  made  a  pleasure  instead  of  a  hardship,  will  not  bring 
out  the  strongest  and  best  elements  of  character,  which  must  stand 
against  the  shocks,  the  accidents,  the  disappointments,  and  the  anxieties 
of  life. 

The  ambition  of  parents  of  neurotic  tendencies  should  not  carry  them 
so  far  as  to  insist  that  their  children  shall  become  highly  educated  in 
the  common  acceptance  of  the  term.  In  general,  good  manners  persist- 
ently taught  in  youth  exercise  a  wholesome  control  over  the  lives 
of  men. 

It  is  very  doubtful  whether  teaching  children  the  evils  of  vices,  the 
dangers  of  personal  indulgence  in  questionable  habits,  especially  as 
regards  social  vices,  acts  as  a  deterrent  force  against  unbridled  license 
in  later  years.  Wholesome  occupation  of  body  and  mind,  with  careful 
avoidance  of  unnatural  and  prolonged  emotional  conditions,  must  neces- 
sarily ])revent  persons  of  unstable  inheritance  from  crossing  the  line  of 
demarcation  between  sanity  and  insanity.  On  the  other  hand,  the  too 
intense  pursuit  of  exciting  occupations  without  occasional  mental  relaxa- 
tion frequently  leads  to  insanity. 

It  is  a  curious  thing  that  misers  rarely  become  insane  and  usually  are 
long-lived.  The  same  may  be  said  of  other  men  who  pursue  rationally 
and  earnestly  any  legitimate  object  in  life. 

Good  living  is  certainly  one  of  the  strongest  preventive  measures 
against  the  onslaught  of  mania.  The  hard  workers  and  hard  thinkers, 
as  well  as  hard  fighters,  are  usually  good  livers.  This  may  be  made  to 
cover  a  moderate  use  of  alcohol,  though  never  its  abuse. 

In  rural  communities  mania  most  frequently  develops  after  the  sum- 
mer season  of  hard  work  among  farmers  Avho  have  labored  for  long 
hours,  and  who  have  not  had  an  adequate  food  supply  or  who  have 
lived  upon  ini])ro]icr!y  cooked  foods.  Melancholia,  on  the  other  hand, 
is  more  likely  to  occur  in  the  winter  and  spring  months.     The  poverty 


CHRONIC  MANIA.  817 

of  diet  and  the  ambition  to  accomplish  much  work  during  the  time 
when  the  crops  must  be  gatliered  brings  about  an  impoverishment  of  the 
blood  which  predisposes  an  attack  of  mania. 

General  ill-health,  therefore,  is  often  all  that  can  be  discovered  as 
the  immediate  cause  of  an  attack  of  mania.  One  may  sum  up  the  sub- 
ject by  saying  that  "moderation  in  all  things"  tends  to  sanity,  as  well 
as  to  longevity. 

Excesses  in  alcohol,  venery,  or  gluttony  tend  to  produce  general 
ill-health,  as  much  as  long  hours  of  hard  work  and  an  insufficient 
diet. 

When  an  attack  has  once  thoroughly  established  itself  the  treatment 
of  all  forms  of  mania  must  be  chiefly  hygienic  and  dietetic,  not  medici- 
nal. In  milder  cases,  and  especially  in  simple  mania,  if  the  environment 
of  the  patient  is  bad,  a  radical  change  of  scene,  if  it  can  be  accomplished, 
with  a  fair  amount  of  mental  occupation,  is  most  advantageous.  On 
the  other  hand,  it  is  folly  to  suppose  that  change  of  scene  can,  of  itself, 
effect  much  in  a  case  thoroughly  established.  A  man  cannot  be  amused 
unless  he  can  reason,  and  if  he  has  a  delusion,  change  of  scene  will  not 
make  him  forget  it. 

We  must  then  consider  chiefly  all  those  means  that  tend  to  increase 
the  bodily  strength,  to  promote  sleep,  and  to  secure  quiet  both  of  body 
and  mind.  As  the  absence  of  sleep  is  one  of  the  earliest  and  most 
prominent  symptoms,  so  it  must  be  the  chief  thing  to  consider  in  the 
question  of  treatment.  It  is  well  known  that  a  diet  composed  largely 
of  milk,  together  with  free  exercise  in  the  open  air  to  the  point  of  mus- 
cular fatigue,  tends  to  produce  sleep,  and  that  the  avoidance  of  exciting 
discussions  and  of  stimulating  foods  and  drinks  is  also  important.  While 
the  patient  should,  therefore,  be  fed  freely  and  generously,  the  diet 
should  not  be  chiefly  of  meats.  Coifee  should  be  excluded,  and  stimu- 
lants, except  in  debilitated  cases,  should  be  withheld  or  limited  to  the 
meal-time. 

For  the  promotion  of  sleep  many  drugs  have  been  recommended,  but 
very  few  can  be  used  with  uniform  success  in  all  cases.  In  full-blooded 
persons  with  simple  mania,  where  the  appetite  and  digestion  remain 
good,  the  bromides  may  be  given  with  great  benefit  in  doses  varying 
from  thirty  to  sixty  grains,  three  or  four  times  a  day,  to  allay  the  mus- 
cidar  restlessness.  The  hot  general  bath  or  the  hot  spinal  sponging  at 
night  is  of  great  service.  A  single  dose  of  chloral  of  from  fifteen  to 
twenty-five  grains,  well  diluted  in  water,  may  be  given  at  bedtime.  If 
this  is  not  sufficient  to  secure  sleep,  it  is  better  to  give  some  hot  broth, 
hot  milk,  or  hot  gruel  than  to  repeat  at  once  the  chloral. 

Newer  hypnotics  are  much  better  for  simple  insomnia.  These  are 
sul phonal,  trional,  and  tetronal.  They  are  much  alike  in  their  action, 
but  none  of  them  are  very  efficient  when  there  is  pain,  great  bodily 
restlessness,  or  intense  maniacal  frenzy.  Sulphonal,  which  has  been 
longest  in  use,  is  best  administered  in  hot  milk  or  hot  broth  in  doses  of 
from  fifteen  to  thirty  grains,  about  two  hours  before  bedtime.  Its 
action  is  so  slow  that  it  is  sometimes  better  to  give  it  three  or  four  hours 
before  sleep  is  expected.  When  sleep  is  secured  in  this  manner  it  is 
profound  and  usually  prolonged  and  refreshing.  If  the  dose  has  to  be 
repeated,  an  interval  of  at  least  two  hours  should  intervene,  and  if  two 
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full  doses  do  not  secure  the  result  desired,  it  is  not  worth  while  to  push 
the  drug. 

There  are  some  objections  to  this  hypnotic  :  First,  its  influence  is 
indefinitely  prolonged,  so  that  the  symptoms  are  obscured  during  the 
next  day  and  sometimes  for  forty-eight  hours,  and  there  are  some  cases 
in  which  vertigo  seems  to  be  produced  by  it.  One  advantage  is  that  a 
single  full  dose  will  sometimes  secure  sleep  for  two  nights,  its  influence 
the  second  night  seeming  to  be  fully  as  pronounced  as  that  of  the  first. 

Trional  seems  to  be  the  better  drug  of  the  two,  but  it  has  the  same 
difficulties  and  is  administered  in  the  same  manner,  because  it  is  so  hard 
to  dissolve.  In  those  cases  of  simple  mania  in  which  this  drug  acts 
favorably  there  is  less  objection  to  its  administration  than  to  that  of  almost 
any  other  medicine  used  for  the  purpose  of  procuring  sleep.  It  does  not 
seem  to  be  followed  by  vertigo  or  by  any  objectionable  symptoms  the  next 
day.  Tetronal  is  very  much  like  it — not  in  any  way  better — and  of 
these  three  hypnotics  trional  seems  to  be  the  best. 

Experiments  have  been  made  with  these  newer  remedies  regarding 
their  influence  upon  maniacal  excitement  when  given  during  the  day- 
time, and  the  conclusion  reached  has  been  tliat  tetronal  is  a  better  drug 
than  either  of  the  others  of  this  class  when  given  two  or  three  times 
during  the  day  to  prevent  excessive  restlessness.  The  dose  in  this  case 
is  ten  grains,  and  may  be  repeated  at  intervals  of  eight  hours.  In  per- 
haps one  quarter  of  the  cases  in  which  it  has  been  used  it  has  exerted  a 
marked  influence  over  the  maniacal  excitement. 

If  sleep  is  not  obtained  by  any  of  these  methods,  then  hyoscyamine 
may  be  administered  hypodermically — one  tenth-grain  doses — in  the 
latter  part  of  the  day,  and  one  fourth  of  a  grain  of  bromide  of  morphine 
may  be  given  hypodermically  at  bedtime,  and  this  may  be  followed  by 
a  full  dose  of  laromide  of  sodium.  When  these  drugs  fail  the  simpler 
remedies — valerian,  fluid  extracts  of  hops  and  of  skull-cap — may  be 
given  during  the  day  and  evening  with  benefit. 

The  securing  of  sleep  by  any  drug  is  one  of  the  most  difficult  features 
of  the  treatment.  Wherever  it  is  possible,  prolonged  exercise  in  the  open 
air  during  the  daytime  is  much  more  effectual  in  procuring  sleep  than 
any  other  means.  This  will  depend  very  largely  upon  whether  the  case 
is  to  go  to  an  asylum,  or  whether  the  patient  has  sufficient  money  to  pay 
the  very  large  expense  of  proper  care  at  home.  This  question  of  money 
determines  more  than  any  other  factor  whether  the  patient  shall  be 
restrained  in  a  hospital  or  Avhether  he  be  given  greater  freedom  and  a 
better  chance  of  recovery  by  having  all  the  paraphernalia  of  a  hospital 
at  liis  own  home.  A  small  private  hospital  answers  the  purpose,  but 
that  is  also  so  expensive  as  to  be  beyond  the  reach  of  the  average 
person. 

If  a  maniacal  patient  has  been  sleepless  for  a  week  and  cannot  be 
controlled  by  moral  suasion,  then  it  is  always  best  that  he  should  go  to 
an  asylum,  unless  he  has  sufficient  money  to  meet  the  great  expense  of 
nurses,  and  unless  also  there  is  a  skilful  physician  at  hand. 

Witii  regard  to  the  treatment  of  cases  within  the  asylums  this  discus- 
sion has  nothing  to  do,  for  it  is  intended  for  tlie  general  ])ractitioncr.  If 
a  case  is  to  remain  at  home,  at  least  three  attendants  are  necessary,  with 
house-room  enough,  so  that  several  rooms  may  be  set  apart  for  the  sick 
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man.  All  breakable  articles  having  been  .removed  from  these  rooms, 
one  attendant  must  always  be  on  duty,  with  a  second  one  at  hand  to  be 
called  in  an  emergency,  while  the  third  sleeps.  The  patient  must  never 
be  left  alone.  He  must  be  talked  to  as  if  he  were  sane,  for  there  are 
gleams  of  reason  in  most  cases  of  insanity.  He  must  never  be  lied  to 
or  cajoled,  tricked,  or  humored  to  his  disadvantage,  but  must  always  be 
told  the  exact  truth  in  plain  terms,  both  as  to  what  ails  him  and  as  to 
what  it  is  necessary  for  him  to  do.  It  is  better  not  to  restrain  him,  ex- 
cepting so  far  as  it  is  necessary  to  prevent  violence  to  himself  and 
others.  He  ought  to  be  out  of  doors  as  much  as  possible,  and  therefore 
in  as  secluded  a  neighborhood  as  possible,  so  as  to  be  allowed  a  fair 
amount  of  exercise  on  foot.  It  is  better  to  have  the  patient,  unless  he 
is  boisterous  and  noisy,  driven  by  his  attendant  in  a  carriage,  for  the 
motion  of  the  carriage  in  the  open  air  does  not  exhaust  the  strength,  and 
is  very  efficacious  in  producing  sleep.  Thus,  especially  in  the  milder 
cases,  if  a  small  farm-house  is  secured,  where  comfortable  board  can  be 
procured,  and  the  patient  is  driven  many  hours  a  day  in  the  open  air, 
the  very  best  results  may  be  expected. 

I  have  witnessed  the  recovery  from  acute  mania  of  more  than  a 
year's  duration  brought  about  by  this  method  of  driving  for  many  hours 
each  day  in  the  open  air,  which  produced  sleep  and  a  wholesome  appe- 
tite when  drugs  and  restraint  had  failed. 

The  difficult  j^art  of  all  this  is  to  secure  proper  attendants.  They 
must  be  thoroughly  trained  to  this  work,  must  be  strong  and  even-tem- 
pered, and  must  be  paid  enough  to  secure  their  best  energies. 

As  before  intimated,  foul  breath  and  a  sluggish  condition  of  the 
secretions  must  not  be  taken  as  an  evidence  of  indigestion,  and  there- 
fore requiring  a  limited  diet.  The  diet  should  be  full  and  generous, 
consisting  of  meats  during  the  height  of  the  attack  in  moderation,  milk 
in  great  abundance,  as  well  as  eggs,  fruits,  and  vegetables.  Alcoholic 
stimulants  during  the  height  of  the  attack  do  not  seem  to  increase  the 
excitement,  but  rather  to  lessen  it  decidedly.  Anaemic  or  feeble 
patients  may  be  given  ale  or  whiskey  and  milk  with  freedom,  which- 
ever is  best  borne  by  them. 

The  manifestations  of  erotic  excitement  are  best  controlled  by  the 
bromide  salts,  and  especially  the  bromide  of  camphor.  This  may  be 
given  in  three-  or  five-grain  doses  three  times  a  day,  and  will  usually 
be  found  efficient. 

Where  syphillis  is  known  to  exist  the  regulation  treatment  of  this 
disorder  should  be  begun  at  once,  and  if  it  is  an  old  case,  the  iodide  of 
potassium  should  not  be  relied  upon  alone.  Frequently  small  doses  of 
bichloride  of  mercury  or  iodide  of  mercury  are  more  efficient  and  stim- 
ulating to  the  absorption  of  syphilitic  exudate  than  is  iodide  of  potash 
alone. 

Likewise  rheumatism,  gout,  bronchitis,  asthma,  or  any  other  well- 
defined  disorder  must  be  treated  upon  rational  principles,  the  same  as  if 
insanity  was  not  present.  In  alcoholic  cases  it  has  been  found  that  the 
use  of  strychnine,  preferably  given  hypodermically,  aids  very  much  as 
soon  as  convalescence  begins.  These  cases  should  also  be  detained  in 
asylums  longer  than  those  whose  attacks  have  been  caused  by  some  sud- 
den condition  of  ill  health.     It  is  better  to  withdraw  the  drug  which 
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has  produced  the  delirium,  no  matter  what  particular  drug  forms  the 
habit.  The  exhaustion  following  such  course  is  often  very  great,  but 
the  judicious  administration  of  cardiac  stimulants,  especially  of  strych- 
nine, renders  it  safe  to  do  this,  and  the  cases  run  a  better  course  when 
this  treatment  is  instituted  at  first. 

When  the  period  of  convalescence  sets  in  and  the  reaction  occurs 
after  the  violence,  stimulating  tonics  are  of  great  service.  These  may 
be  of  the  various  preparations  of  phosphites  or  hypophosphites,  with 
iron,  quinine,  and  strychnine.  This  latter  remedy  is  of  great  service 
during  the  period  of  convalescence,  when  the  circulation  becomes  rather 
depressed,  the  extremities  cold,  the  skin  greasy  and  turgid,  with  the 
finger-tips,  lips,  and  ears  of  a  purplish  tint,  showing  venous  stasis.  In 
this  stage  the  use  of  hot  baths,  massage,  and  faradism  to  stimulate  the 
vasomotor  system  is  helpful. 

This  is  a  general  outline  of  treatment  for  the  cases  of  simple  mania, 
and  even  for  those  milder  types  of  acute  mania  and  subacute  mania 
that  can  be  managed  outside  of  an  asylum. 

The  persistent  refusal  of  food,  requiring  artificial  feeding,  usually 
makes  it  imperative  to  place  the  patient  in  a  hospital,  mainly  for  the 
reason  that  he  needs  more  frequent  attention  on  the  part  of  the  physi- 
cian than  can  be  secured  outside.  When  there  is  absolute  refusal  of 
food  the  stomach-tube  is  passed  and  a  pint  of  hot  milk,  with  an  ounce 
of  whiskey  and  two  or  three  ounces  of  the  expressed  juice  of  meat,  may 
be  administered  three  times  in  the  twenty-four  hours.  Very  frequently, 
when  there  has  been  a  refusal  of  food  for  several  days,  vomiting  comes 
on,  and  it  seems  impossible  for  the  patient  to  retain  anything.  These 
cases  are  best  managed  by  the  stomach-tube,  washing  out  the  stomach, 
if  necessary — first  with  warm  water,  then  adding  one  pint,  or  even  two 
pints,  of  predigested  milk,  together  with  an  ounce  or  two  of  rye 
whiskey.  This  is  often  found  to  remain  when  smaller  quantities  of 
food  would  be  promptly  rejected. 

The  examination  of  the  urine  will  frequently  disclose  the  fact  that 
the  amount  excreted  in  twenty-four  hours  is  below  the  standard  of 
health.  At  the  same  time,  the  specific  gravity  may  not  be  proportion- 
ately high,  to  indicate  that  there  is  an  elimination  of  the  solids  which 
ought  to  take  place.  If  six  hundred  grains  of  solid  matter  are  taken  as 
the  average  for  a  person  in  health  when  no  unusual  physical  exercise  is 
indulged  in,  then  it  is  apparent  that  a  much  larger  amount  than  tliis 
ought  to  be  excreted  by  a  person  under  great  physical  excitement.  It 
is  more  important  to  test  for  the  amount  of  solids  eliminated  by  the 
kidneys  in  the  twenty-four  hours  than  to  consider  any  other  indication 
which  the  urine  may  aifcnxl,  excepting,  of  course,  grave  kidney  disease. 

A  simple  mctliod  of  arriving  at  a  fairly  correct  conclusion  is  to  take 
the  whole  number  of  ounces  of  urine  for  twenty-four  hours,  and  multi- 
ply this  by  the  last  two  figures  given  by  reading  the  average  specific 
gravity  of  the  uriue.  This  product  is  in  grains,  and  ought  never  to  fall 
below  fiv^e  hundred.  It  will  be  found  necessary  often  to  administer 
diluents,  of  which  perhaps  the  best  is  distilled  water  or  some  alkaline 
carbouated  tabh;  water,  in  order  to  secure  the  elimination  of  detritus 
])n)duced  by  ra]>id  waste  of  tissues  during  the  attack.  The  condi- 
tion of  the  skin  itself  is  also  very  important,  both  as  an  eliminative 


CHRONIC  MANIA.  821 

organ  and  also  as  to  its  irritability,  which  unnatural  dryness  and  an 
unhealthy  condition  generally  may  produce.  Te[)id  baths  and  oil  rubs 
are  often  of  great  service.  No  very  brilliant  theraj)eutical  results  have 
followed  the  excessive  use  of  hydro-therapeutics,  wiiich  have  been  so  fre- 
quently tried.  In  general,  therapeutic  treatment  must  be  combined  with 
the  dietetic  management,  so  as  to  maintain  as  far  as  possible  the  bodily 
strength  during  the  height  of  the  seizure,  to  restore  the  blood  to  its 
natural  condition,  and  to  repair  the  wreckage  that  has  been  done  when 
convalescence  sets  in. 

Simple  mania  may  frequently,  at  its  outset,  be  modified  by  the 
administration  of  such  sedatives  as  the  bromides,  valerian,  or  even 
morphine  during  the  day  and  trional  and  chloral  at  night,  so  that  the 
attack  may  be  cut  short  or  very  much  modified  in  its  violence. 

The  same  may  be  said,  though  to  a  less  degree,  of  subacute  mania, 
but  the  abortive  treatment  of  acute  mania  is  not  so  successful,  and 
indeed  is  rarely  seen. 

There  is  no  doubt  but  that  simple  mania,  coming  on  suddenly  as  the 
result  of  great  emotional  excitement  or  great  mental  strain  in  persons 
who  have  unstable  nervous  organizations,  may  be  aborted  by  the  per- 
sistent and  careful  use  of  morphine  given  hypodermically,  so  as  to 
ablate  sensation  and  to  cause  sensory  impressions  to  disappear.  The 
cases  most  likely  to  be  benefited  are  those  where  the  mania  comes  on  in 
a  young  person,  developing  out  of  an  hysterical  state  perhaps,  and 
which  has  been  preceded  by  some  great  mental  shock.  I  have  seen 
many  such  cases  recover  after  two  or  three  days  of  half-consciousness 
produced  by  this  drug ;  but  in  every  instance  the  treatment  was  begun 
at  the  very  outset  of  the  disorder.  I  have  not  seen  this  use  of  narcotics 
succeed  in  any  case  that  has  had  a  history  of  even  two  weeks'  duration. 

Chronic  mania  ought  not  to  be  treated  in  a  private  house,  unless  the 
delusions  are  fixed,  well  defined,  and  of  a  harmless  nature.  Even  then 
the  environment  of  the  patient  ought  to  be  such  that  no  unusual 
emotions  should  be  excited,  for  it  must  always  be  borne  in  mind  that  a 
diseased  brain  will  never  act  in  exactly  the  same  way  that  a  sound  brain 
will  in  an  emergency.  A  delusional  state,  with  varying  hallucina- 
tions and  illusions,  is  too  dangerous  a  condition  to  permit  the  patient  to 
go  at  large.  Chronic  mania  ought,  therefore,  as  a  rule,  to  have  the 
restraint  of  a  well-regulated  asylum,  where  the  treatment  is  disciplinary 
as  well  as  dietetic  and  hygienic. 


DEMENTIA. 

By  WILLIAM  BROADDUS  PRITCHABD,  M.  D. 


Definition. — The  term  dementia  in  its  broad  etymological  sig- 
nificance means,  literally,  "  without  mind."  To  the  layman  it  has  long 
been  a  generic  term  for  insanity.  Technically,  the  word  is  restricted  in 
application  to  a  condition  of  mental  incapacity,  varying  from  slight  to 
profound  degree,  which  represents  a  quantitative  impairment  in  contrast 
with  the  simple  perversion  or  qualitative  deterioration  in  mental  func- 
tions in  other  forms  of  insanity.  There  is  much  vagueness  and  confu- 
sion, however,  even  among  alienists  in  the  clinical  application  and  sig- 
nificance of  the  term.  It  has  been  a  sort  of  waste-basket  into  which 
types  not  clearly  understood  have  been  thrown  more  or  less  arbitrarily. 

Classification. — Dementia  may  be  either  a  congenital  or  an 
acquired  condition,  although  the  word  amentia  is  more  correctly 
descriptive  of  the  states  of  mind-absence  met  with  in  congenital  cases. 
Amentia  represents  a  primary  defect  of  organization ;  dementia,  on  the 
other  hand,  reflects  a  state  of  disorganization.  With  the  former  we 
have  nothing  to  do  in  this  paper,  the  subject  being  covered  in  the 
articles  upon  idiocy,  imbecility,  etc.,  appearing  elsewhere  (p.  859). 

Any  basis  of  classification  of  practical  value  in  obtaining  a  working 
clinical  conception  of  acquired  dementia  must,  of  necessity,  be  more  or 
less  arbitrary.  We  have  pathologically  two  groups  or  types — one  in 
which  certain  causes  produce  certain  constant  organic  changes  in  the 
tissues  of  the  brain ;  the  other  group  includes  cases  lacking  a  constant 
or  fixed  organic  basis,  though  in  many  of  them  determinable  but  incon- 
stant lesions  exist,  either  primarily  or  secondarily.  It  is  quite  probable 
that  further  advances  in  methods  of  investigation  will  justify  the  popu- 
lar impression  that  structural  changes  exist  in  all  cases,  but  we  have 
not  yet  reached  that  point.  We  have  therefore  two  broad  groups  in 
dementia — the  vesanic  or  functional  and  the  organic.  Of  the  so-called 
functional  dementias  some  exist  as  such  primarily,  while  others  are 
secondary  or  sequential  to  other  psychoses.  Clinically,  the  fundamental 
affection  of  mind  is  the  same  in  all  cases,  and  yet  the  sym])tom-]iicture 
varies  considerably  in  the  degree  of  quantitative  impairment,  with  cor- 
related variations  in  the  prognosis.  These  facts  constitute  the  basis  for 
the  classification  herewith  submitted  : 

(  Simple  (including  partial)  dementia. 
1.  Primary,    <  Hebephrenia  (insanity  of  pubescence). 
I  Acute  primary  dementia  or  stupor. 


Vesanic 


. ,     ,    7    .     /  Secondary  confusional  insanity. 

"'  \  Terminal  dementia  of  mania,  melancholia. 
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f  1.  Paretic  dementia. 
2.  Dementia  due  to  gross  brain  disease,  including  trau- 
^  _  j  matic,  post-hemiplegic,  meningitic,  etc. 

'  ^    3.  Dementia  due  to  syphilis,  myxoedema,  etc. 
4.  Toxic,  including  post-febrile,  alcoholic,  etc. 
^  5.  Senile  dementia. 

Simple  Dementia. 

Definition  and  Symptoms. — Among  the  familiar  types  common  to 
village  or  town  life  in  almost  every  community  is  the  harmless  dement. 
Negligent  and  dirty  in  dress  and  appearance,  foolish  and  silly  in  manner, 
taciturn  or  garrulous  in  speech,  generally  peaceable  and  easy-going  in 
disposition,  though  sometimes  irritable  and  morose,  the  butt  of  the  small 
boys'  practical  jokes,  he  lives  for  years  perhaps  the  same  routine  of  use- 
less existence.  These  cases  are  often  classical  symptom-types  of  simple 
dementia.  Some  of  them  represent  terminal  stationary  stages  of  acute 
insanities,  others  are  post-hemiplegic  or  traumatic  in  origin,  while  others 
still  are  cases  of  congenital  defect  or  imbecility.  A  certain  proportion 
of  these  dements,  however,  belong  to  a  class  sui  generis,  and  represent  a 
condition  of  gradually  acquired  intellectual  and  moral  enfeeblement, 
beginning  insidiously  (rarely  abruptly,  and  even  then  without  active 
symptoms  of  either  maniacal,  melancholic,  or  stuporous  character)  and 
without  demonstrable  direct  cause.  Often  in  such  cases  there  may  be  a 
history  of  ordinary  or  even  unusual  intelligence  in  early  life,  but  with 
apparently  a  lack  of  stamina,  resulting  in  early  exhaustion  of  intellectual 
function.  In  other  cases,  probably  the  majority,  there  is  a  history  of 
backwardness  or  slight  stupidity  in  early  years,  not  particularly 
noticeable,  however,  until  some  shock  or  fright  or  other  active  cause 
precipitates  a  total  mental  collapse.  The  explanation  suggested  in  many 
of  these  cases  for  the  mental  phenomena  present  is  that  of  precocious 
.senility  in  the  psychic  sphere,  the  physical  man  remaining  normal  or 
nearly  so.  It  is,  so  to  speak,  a  juvenile  form  of  senile  dementia,  with 
absence  of  physical  senility.  The  period  of  second  childhood  has  antici- 
pated by  several  years  the  normal  involution  of  the  individual.  The 
principle  involved  in  the  theory  of  the  "  extinction  of  the  unfit  "  is  strik- 
ingly suggested  in  this  class.  Often  such  patients  represent  etiologically 
a  most  intense  degenerative  heredity  in  consanguineous  marriage  or  vicious 
excesses  in  the  parents,  particularly  alcoholism.  These  patients  are  of 
little  practical  interest  to  the  physician  except  from  a  sociological  or 
medico-legal  standpoint.  The  determination  of  the  legal  status  of  such 
cases  is  ordinarily  simple,  but  in  rare  instances  fixing  the  degree  of 
responsibility  where  a  crime  has  been  committed  is  not  so  easy.  The 
prevalent  impression  that  these  dements  are  luirmless  is  sometimes  very 
unexpectedly  and  unpleasantly  refuted  by  an  act  of  violence  with  or 
without  provocation.  Certain  of  these  patients  may  at  times  suddenly 
and  without  warning  develo]>  furiously  maniacal  attacks,  with  purpose- 
less tendencies  most  violent  and  destructive.  The  safety  of  the  patient 
and  of  the  community  is  ]iositively  assured  only  when  such  individuals 
are  under  restraint  or  control,  ])r(,'ferably  in  an  asylum.  In  many  of 
these  cases  such  care  and  control  become  necessary,  although  no  violent 
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tendencies  or  destructive  propensities  exist.  The  dementia  itself  may 
be  or  become  so  profound  and  complete  as  to  render  the  victim  abso- 
lutely helpless.  Such  patients  have  to  be  clothed  and  fed  and  protected 
from  the  weather,  and  all  their  natural  wants  attended  to,  beiug  just  as 
•dependent  as  infants. 

So-called  partial  dementia  differs  fromthe  type  just  described  only  in 
the  lessened  degree  of  impairment  of  mind  which  is  present.  In  some  cases 
the  enfeeblement  of  memory,  judgment,  and  attention  is  comparatively 
slight,  the  individual  retaining  intelligence  sufficient  to  enable  him  to 
care  for  himself,  and  even  in  some  instances  to  provide  for  a  wife  and  family. 
Such  individuals  are  able  to  follow  some  simple  employment  at  manual 
labor  and  to  earn  a  scant  livelihood,  though  the  struggle  for  existence  is 
almost  upon  the  plane  of  purely  animal  competition.  The  moral  sense  is 
<iefective,  and  there  is  total  absence  of  all  higher  ethical  principles. 
Many  of  these  partial  dements  are  obtrusively  religious,  though  none  the 
less  unreliable  as  regards  truthfulness,  virtue,  and  honesty.  They  are 
extremely  credulous,  and  readily  acquire  new  doctrines  and  beliefs,  being, 
as  a  rule,  superstitious  (delusional)  in  intense  degree.  Ordinarily  they 
are  harmless,  and  maybe  safely  left  to  work  out  their  own  not  altogether 
miserable  existence.  They  constitute  the  comparatively  numerous  class 
described  by  the  layman  as  the  "  weak-minded." 

Hebephrenia. 

Definition  and  Symptoms.  —  The  term  hebephrenia  {fj^'fj,  the 
mind  (pprjv,  puberty)  was  originally  employed  by  Hecker  and  Kahl- 
baum  to  describe  a  form  of  mental  derangement  occurring  at  or  about 
the  age  of  puberty,  characterized  by  a  period  of  primary  melancholic 
•depression,  followed  by  mental  enfeeblement  and  quasi-hysterical  phe- 
nomena. The  true  type  is  not  at  all  common,  and  in  many  instances  ia 
which  it  occurs  hebephrenia  does  not  constitute  an  insanity  at  all,  except 
in  the  most  strictly  literal  interpretation  of  the  word. 

It  is  quite  common,  for  example,  to  find  in  the  young  who  are  pass- 
ing through  the  period  of  transition  from  childhood  to  adult  life  a  slow- 
ness or  awkwardness  in  adapting  themselves  to  the  new  sensations  and 
environmental  influences  attendant  upon  the  change.  There  is  a  physi- 
<3al  awkwardness  and  embarrassment  often  observed,  and  correspondingly 
there  exists  an  awkwardness  or  embarrassment  mentally.  Such  indi- 
viduals are  silly  and  mawkish  often  in  manner  and  speech,  unstable  in 
emotional  control,  lacking  in  equilibrium  in  their  mental  processes  of 
ideation.  Should  there  be  inherent  or  acquired  neurotic  weakness,  all 
these  conditions  become  exaggerated,  and  a  true  insanity  develops,  the 
tendency  of  which  is  to  pass  into  a  terminal  dementia,  the  mind  showing 
an  enfeeblement  from  the  very  first. 

The  beginning  of  the  affection  is  usually  marked  by  a  period  of  sad- 
ness and  depression  suggesting  melancholia,  but  the  facies  of  melan- 
cholia is  lacking,  the  sadness  is  superficial,  and  there  are  no  profound 
•delusional  states.  There  is  none  of  the  furtive  secretiveness  and  reserve 
of  melancholia  ;  on  the  contrary,  the  subjects  of  hebephrenia  are  often 
voluble  and  obtrusive  in  speech,  desirous  of  attracting  attention.  They 
pass  from  grave  to  gay  in  mood,  changing  quickly  and  without  com- 
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mensurate  cause  from  melancholy  sadness  to  hilarious  laughter  or  silly 
jokes,  strongly  suggesting  simulation  or  hysteria.  They  display  a 
mawkishly  sentimental  turn  of  mind  in  certain  cases,  spending  much 
time  in  Avriting  maudlin  poetry  or  sophomorish  effusions  in  prose. 
They  are  incapable  of  steady  application,  and  are  shiftless  and  thriftless 
in  business.  As  a  rule,  they  are  not  vicious  or  malicious,  but  they  may 
be  guilty  of  apparently  purposeless  acts  of  a  mischievous  or  malicious 
character,  and  suicidal  attempts  occur  occasionally,  though  even  here 
there  is  often  the  same  suggestion  of  simulation  or  "  faking "  in  the 
lack  of  earnestness  and  the  half-hearted  method  of  the  attempt.  Mas- 
turbation is  said  to  be  the  most  common  cause,  and,  as  might  be  ex- 
pected, the  male  sex  is  largely  in  excess  among  these  patients. 

Prognosis. — The  simple  cases,  those  in  whom  there  is  really  scarcely 
any  insanity  at  all  in  its  true  sense,  recover.  After  the  aifection  has 
assumed  a  well-developed  form,  ho^vever,  the  ratio  of  recoveries  is  very 
small.  A  small  proportion  of  cases  remain  for  years  in  a  stationary 
mental  condition,  but  the  majority  pass  more  or  less  quickly  into  a 
terminal  dementia. 

Treatment  in  these  cases  is  entirely  symptomatic.  Phosphorus, 
strychnine,  arsenic,  salts  of  gold,  protonuclein,  and  other  drugs  of  the 
class  known  as  nerve  tonics  and  brain  foods  are  indicated  theoretically, 
but  there  is  little  recorded  evidence  of  any  positive  good  from  their  use. 
The  pathology  involved  is  also  problematical,  but  there  is  reason  to 
believe  that  the  essential  condition  is  one  of  developmental  arrest  prima- 
rily, with  subsequent  premature  degeneration  of  simple  type. 

Acute  Primary  Dementia. 

Definition  and  Symptoms. — The  form  of  insanity  commonly  de- 
scribed under  this  title  differs  from  the  ordinary  conception  of  dementia 
in  several  particulars,  the  most  important  of  Avhich  is  that  it  is  recover- 
able. Because  of  these  clinical  and  prognostic  differences  many  writers 
do  not  regard  the  aifection  as  belonging  to  the  dementias  at  all.  By 
the  French  alienists  it  is  known  as  stupidite,  and  by  certain  American 
writers,  notably  Spitzka,  it  is  designated  primary  stuporous  insanity. 
It  is  in  most  instances  an  affection  of  early  adult  life,  and  is  characterized 
by  a  more  or  less  profound  stuporous  state  or  stupidity,  with  muscular 
atony  and  relaxation.  Cerebral  activity  is  usually  in  almost  total  abey- 
ance, the  mind  presenting  a  vacuum.  There  is  no  initiative  in  thought 
or  a(;tion.  Memory,  judgment,  and  even  the  emotions,  are  in  a  state  of 
paralysis,  so  to  speak.  At  times  in  the  early  stages  there  is  some  evi- 
dence of  emotional  action,  but  it  is  transient,  causeless,  and  silly  in 
type.  All  conscious  relations  to  surroundings  or  to  self  are  soon  lost, 
and  the  individual  in  the  fully -developed  attack  is  reduced  to  the  lowest 
level  of  purely  vegetative  existence.  Somatic  function  and  common 
sensil)i]ity  are  ])r()p()rtionately  inyolved.  The  appetite  disappears,  or, 
rather,  all  ap])r('eiati()n  of  the  necessity  of  eating  to  sustain  life  is  lost. 
If  food  be  placed  in  the  mouth,  however,  the  patient  Avill  masticate  and 
Bwallow  it  mechanically,  although  the  quality,  character,  or  quantity  of 
the  food  is  a  matter  of  indifference.  Sometimes  it  is  necessary  to  push  the 
food  back  against  the  pharynx,  the  ])ntient  swallowing  purely  through 
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reflex  action.  There  exists  an  utter  negligence  and  disregard  of  per- 
sonal appearance  ;  the  habits  become  filthy,  the  clothing  soiled  with 
urine  and  fieces.  The  sphincters  are  not  paralyzed,  but  there  is  total 
absence  of  any  conscious  a])preciation  of  their  action.  Common  sensi- 
bility is  so  far  impaired  that  a  pin  may  be  driven  into  the  skin  with 
force  or  the  surface  burned  with  hot  iron  without  appreciable  indication 
of  pain  or  suffering  on  the  part  of  the  patient.  Such  experiments  are, 
however,  not  free  from  hazard,  in  that  the  wound  or  burn  may  prove 
the  starting-point  of  ugly  ulceration  or  sloughing,  the  low  state  of 
trophic  vitality  in  these  patients  predisposing  them  to  such  accidents 
under  slight  provocation.  Evidences  of  this  lowered  trophic  state  are 
to  be  found  in  the  subnormal  temjjerature,  feeble  pulse  and  heart  action, 
dilated  pupils,  and  blue  discoloration  of  the  extremities,  with  coexistent 
tedema,  particularly  of  the  feet,  often  observed  in  this  affection.  Spitzka 
is  authority  for  the  statement  that  Raynaud's  disease  is  not  uncommon 
— a  statement  which  I  do  not  doubt,  though  personally  I  have  never 
seen  the  two  together. 

Acute  primary  dementia  is  usually  of  rather  abrupt  onset,  passing 
quickly,  after  an  initial  period  of  short  duration  of  mental  confusion,  loss 
of  memory  and  attention,  and  silly  morbidness,  into  the  state  of  stupidity 
already  described.  It  may  be  caused  by  any  factor  or  combination  of 
factors  tending  to  produce  a  state  of  mental  exhaustion.  Masturbation 
and  sexual  excesses,  insufficient  food,  and  physical  hardship  or  priva- 
tion, debilitating  diseases,  especially  those  attended  with  prostrating 
discharges — chronic  diarrhoeas,  dysenteries,  or  suppurations — may  act  as 
immediate  causes  of  an  attack.  Sudden  and  profound  mental  shock  has 
been  noted  as  immediately  preceding  an  attack  acting  apparently  as  the 
only  cause.  The  most  common  and  potent  immediate  causative  factor, 
however,  is  over-exertion  mentally  in  study  and  competition  at  school. 
In  many  cases  there  is  a  predisposition  apparent  either  in  an  acquired 
neuropathic  instability  or  some  form  of  vitiated  heredity  of  neurotic 
type.  The  two  sexes  are  about  equally  affected  numerically,  with  possi- 
bly a  slightly  greater  predisposition  in  males. 

Diagnosis. — The  diagnosis  is  ordinarily  a  matter  presenting  few 
difficulties  :  the  age  of  the  patient,  the  determinable  cause,  the  absence 
of  emotional  disturbances  in  the  direction  of  either  exaltation  or  depres- 
sion, the  relative  infrequency  of  delusions  or  hallucinations,  the  total 
abeyance  or  annihilation  of  all  mental  reflexes — serve  to  distinguish  the 
affection  from  either  mania  or  melancholia  with  ease  and  promptness.  In 
the  cases  which  are  less  typical,  and  in  which  transient  emotional  disturb- 
ances occur,  the  melancholy,  if  it  be  present,  is  less  fixed  and  profound 
than  in  true  melancholia,  the  facies  is  absent,  and  there  is  an  absence  of 
the  delusions  of  dread  and  terrible  foreboding  characteristic  of  melan- 
cholia. The  initial  stage  of  general  paresis  may  simulate  clinically  the 
symptom-picture  in  primary  dementia  in  some  respects,  but  in  paralytic 
dementia  there  are  superadded  the  physical  symptoms  of  tremor,  abnor- 
mal speech,  pupillary  inequality,  and  vasomotor  disturbance,  etc.,  con- 
spicuous by  their  absence  in  the  affection  we  are  considering. 

Prognosis. — The  prognosis  in  acute  primary  dementia  is  good. 
Gray  states  that  the  majority  recover,  and  Spitzka  gives  the  proportion 
of  recoveries  as  90  per  cent.     The  more  sudden  in  onset  the  better  the 
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prognosis.  If  recovery  does  not  occur,  the  patient  passes  into  a  condi- 
tion of  chronic  or  terminal  dementia,  or  death  occurs  from  physical  dis- 
ease, usually  phthisis. 

The  duration  is  from  two,  three,  or  four  weeks  to  as  many  months  in 
those  cases  which  recover. 

Treatment  is  based  chiefly  upon  the  physical  condition  present. 
Asvlum  restraint  is  rarely  necessary,  provided  proper  care,  food,  and 
medical  attention  can  be  secured  at  home.  Such  patients  rarely  mani- 
fest homicidal,  suicidal,  or  destructive  tendencies,  though  they  may  do 
themselves  injury  in  purely  negative  ways,  involving  the  necessity  of 
constant  oversight  and  care.  From  a  distinctly  therapeutic  standpoint 
all  measures  calculated  to  restore  bodily  vigor,  such  as  abundance  of 
nutritious  food,  proper  rest,  bathing,  massage,  etc.,  are  indicated. 
Among  the  drugs  which  I  have  found  of  positive  benefit  in  these  cases 
are  strychnine,  protonuclein,  thyroid  extract,  and  iron,  preferably  in  the 
form  of  pepto-manganate  or  ferratine,  the  former  in  doses  of  a  table- 
spoonful  in  milk  or  sherry  wine  four  to  six  times  daily,  the  latter  in 
doses  of  five  to  ten  grains  three  times  daily.  Strychnine  may  be  advan- 
tageously combined  with  the  iron  in  doses  of  one-sixtieth  to  one-twenti- 
eth of  a  grain  three  times  daily.  The  dose  of  thyroid  extract,  perferably 
given  in  tablet  form,  is  five  grains  three  or  four  times  daily.  Proto- 
nuclein may  be  given  in  the  same  way.  In  one  case  recently  observed 
general  faradization  seemed  to  be  of  much  value  in  promoting  an  im- 
provement in  general  bodily  nutrition,  with  commensurate  amelioration 
of  the  mental  stupidity.  There  is  little  if  any  tendency  in  these  cases 
to  relapses,  and  if  recovery  takes  place  at  all,  it  is  usually  perfect,  leav- 
ing no  residuum  of  the  mental  perversion  as  an  evidence  of  the  attack. 

Secondary  Confusional  Insanity. 

Definition  and  Symptoms. — This  is  really  simply  a  stage  in  the 
development  of  terminal  dementia  succeeding  the  acute  psychoses.  It 
represents  a  transition  period  rather  than  an  entity,  and  yet  the  symp- 
tom-picture is  often  so  different  from  that  of  ordinary  terminal  dementia 
that  it  is  entitled  to  a  separate  reference  and  description.  It  corresponds 
by  analogy  somewhat  to  the  partial  type  of  simple  dementia.  The  mind 
is  not  completely  obliterated,  but  there  exists  a  state  of  confusion  and 
agitation.  Following  an  attack  of  mania  or  of  melancholia  of  prolonged 
duration  and  obstinate  resistance  to  treatment,  the  patient  is  noticed  as 
being  less  excited  on  the  one  hand  or  depressed  on  the  other.  He  is,  in 
other  words,  less  subservient  to  the  exaggerated  emotional  element  which 
had  previously  dominated  mental  activity.  His  delusions  and  halluci- 
nations are  partially  retained,  but  they  are  mere  fragmentary  elements 
and  no  new  ones  are  elaborated.  The  morbid  propensities  to  suicide  or 
homicide  or  destructiveness  are  either  lost  or  if  persistent  they  lack 
premeditation  or  elaboration.  Violence,  if  it  occur,  is  purposeless  and 
without  emotional  basis.  The  maniac  remains  talkative,  and  even  ver- 
bose, but  less  so  than  formerly.  The  melancholiac  loses  his  intros])ec- 
tive  silence,  and  may  become  garrulous,  but  speech  is  silly,  incoherent, 
and  often  unintelligible.  Such  patients  exhibit  in  equal  degree  at  times 
a  purposeless  motor  activity  or  restlessness.     They  are  utterly  incapable 
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of  any  degree  of  concentration  of  mind  or  logical  sequence  in  ideation, 
and  even  the  identity  of  the  personal  ego  may  be  lost  completely.  In 
some  of  these  eases  the  residua  of  the  original  or  primary  psychosis  per- 
sist with  sufficient  distinctness  to  enable  the  observer  to  determine  its 
nature.  These  patients  are  ordinarily  far  less  helpless  and  dependent 
than  is  the  case  in  terminal  dementia  proper.  Tliey  are  less  negligent 
of  the  laws  of  decency,  and  are  far  less  filthy  in  their  habits.  They  have 
sufficient  intelligence  with  which  to  recognize  and  make  known  their 
more  imperative  physical  necessities,  such  as  food  and  warmth.  They 
do  not  require  to  be  fed,  and  ordinarily  are  possessed  of  active  appetites, 
the  bodily  nutrition  remaining  good. 

The  DURATION  of  this  transition  j)eriod  is  variable.  It  may  last  a 
few  weeks  or  months  or  many  years.  Usually,  however,  the  symptoms 
will  be  found  upon  comparison  from  month  to  month  to  be  steadily  pro- 
gressing toward  a  complete  dementia,  which  is  the  inevitable  termination, 
since  treatment  is  utterly  ineffectual.  On  account  of  the  occasional  out- 
breaks of  excitement  or  violence  which  may  occur  in  these  cases,  and 
their  more  or  less  dependent  condition,  institution  care  and  control  is 
advisable. 

These  outbreaks  of  excitement,  by  the  way,  gave  rise  through  Krafft- 
Ebing  to  the  term  dementia  agitata,  by  which  this  form  of  alienation 
is  designated  in  certain  textbooks.  They  are  relics,  perhaps,  of  the  orig- 
inal mania  or  periods  of  agitated  agony  in  melancholia. 

Terminal  Dementia. 

Definition  and  Symptoms. — While  the  expression  "  terminal 
dementia  "  might  be  appropriately  applied  to  all  forms  of  mental  decay 
which  are  secondary  in  onset  to  some  acute  organic  or  psychical  affisction, 
technically  the  term  is  restricted  by  most  writers  to  that  form  of  progres- 
sively increasing  mental  deterioration  which  succeeds  in  the  uncured 
cases  of  acute  vesanic  insanities,  such  as  mania,  melancholia,  etc. 
Terminal  or  sequential  dements  constitute  a  large  proportion  of  the 
insane  population  in  all  countries.  Clouston  has  estimated  them  as 
numbering  two  thirds  of  the  asylum  insane  in  Great  Britain.  Here 
also,  as  in  simple  dementia,  the  degree  of  mental  enfeeblement  may  vary 
greatly,  though  the  fundamental  defect  is  the  same  in  character,  the 
essential  symptomatic  condition  being  one  of  quantitative  loss  of  mental 
function.  It  is  difficult  in  the  dementia  which  terminates  a  melan- 
cholia of  the  stuporous  or  katatonic  type  to  determine  the  period  of 
transition  from  the  primary  psychosis  to  the  terminal  dementia.  Some- 
times this  transition  is  represented  by  an  intermediate  condition 
of  confusion  and  incoherence  referred  to  under  the  preceding  para- 
graph, entitled  Secondary  Confusional  Insanity.  In  other  cases  the 
element  of  time  alone  determines  the  change  in  diagnosis.  A  melan- 
cholia with  profound  stupor  or  an  acute  primary  dementia  continuing 
unaltered  for  more  than  a  year  or  two  is  probably  already  across  the 
border-line  of  a  terminal  dementia.  Ordinarily,  however  it  is  not 
difficult  to  recognize  the  symptoms  which  both  positively  and  negatively 
indicate  the  onset  of  dementia.  The  first  suggestion  may  occur  through 
a  rapid  accession  in  flesh    and  weight  without  corresponding  mental 
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improvement.  The  facies  of  melancholia  becomes  less  characteristic  of 
mental  suffering,  showing  an  increasing  tendency  to  absence  of  all 
expression,  or  vacuity.  The  tension  in  the  facies  becomes  relaxed. 
Emotional  disturbances  in  both  mania  and  melancholia  subside  in  degree 
or  disappear  altogether.  The  maniac  becomes  calmer,  less  aggressive, 
less  voluble  in  speech,  more  collected,  or  rather  less  agitated,  in  manner. 
The  melancholiac  loses  that  vestige  of  intelligence  which,  no  matter  how 
profound  his  stupor,  was  still  apparent  to  the  trained  observer.  He  loses 
that  semiconscious,  semispastic  resistance  to  forced  movements ;  he  no 
longer  refuses  food,  and  his  insomnia  may  disappear  altogether.  The 
circulation  is  better,  the  pulse  rate  dropping  from  100  or  over  or  rising 
from  40  or  50  to  the  normal.  Gradually  or  quickly  the  more  character- 
istic symptom-picture  of  dementia  is  developed,  and  the  nature  of  the 
case  is  no  longer  in  doubt.  There  is  a  period  of  stupor  which  apparently 
represents  an  exhaustion  reaction  which  sometimes  immediately  precedes 
recovery  in  certain  cases  of  both  mania  and  melancholia,  which  has 
been  not  infrequently  mistaken  for  dementia.  It  is  usually  of  short 
duration,  and  does  not  long  obscure  the  diagnosis,  but  its  existence 
should  always  be  borne  in  mind.  When  once  fully  developed,  terminal 
dementia  represents  the  most  degraded  and  repulsive  level  to  which  man 
can  descend.  Such  dements  are  utterly  disgusting  and  indecent  in  habits, 
defiling  themselves  with  filth  and  often  filling  their  mouths  with  dirt 
or  refuse.  They  usually  sit  or  lie  upon  the  floor  in  squalid  dishabille, 
passing  the  time  in  noisy,  meaningless  chatter  or  senseless  grimaces  and 
gesticulations.  Sometimes  they  are  destructive  and  noisy,  especially  at 
night,  requiring  hypnotics.  Others  are  apathetic  or  stupid  in  intense 
degree,  the  mind  being  apparently  in  a  state  of  as  complete  extinction 
as  it  is  possible  to  conceive.  Such  patients  are  mere  automata,  and  have 
to  be  cared  for  with  the  same  attention  which  is  given  to  infants.  In 
certain  cases  there  is  for  years  some  preservation  of  intelligence  in  modi- 
fied and  attenuated  degree.  The  patient  can  understand  simple  instruc- 
tion, and  can  perform  certain  duties,  as  with  simple  partial  dementia. 
He  must  be  told  what  he  is  to  do  again  and  again,  however,  and  has 
absolutely  no  power  of  initiation.  Such  patients  make  up  the  class  of 
working  patients  in  asylums,  and  are  usefully  and  beneficially  employed 
in  simple  duties.  All  dements,  no  matter  what  the  degree  or  type,  are 
liable  to  develop  sudden  outbreaks  of  excitement,  attended  with  impulsive 
violence  or  destructiveness — a  fact  to  be  borne  in  mind,  especially  if  the 
attempt  is  made  to  care  for  the  patient  at  home. 

Trf:atmext. — Treatment  in  dementia  of  the  sequential  or  terminal 
type  is  directed  solely  to  the  maintenance  of  physical  health,  since  there 
is  no  cure  or  relief  for  tlic  mental  condition.  The  food  especially  should 
be  wholesome  and  abundant,  since  there  is  quite  characteristically  pres- 
ent a  tendency  to  emaciation  and  malnutrition  even  where  the  appetite 
is  enormous.  Patients  with  dementia  should  never  be  left  alone  when 
eating,  since  they  have  the  habit  of  bolting  food  in  large  masses,  some- 
times with  fatal  strangulation  as  a  result.  Careful,  patient  training  will 
occasionally  cause  some  improvement  in  filthy  and  injurious  habits,  but 
the  task  is  a  difficult  one  and  ordinarily  hopeless. 
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The  Organic  Dementias. 


The  dementia  which  occurs  as  a  sequence  of,  or  in  association  -with, 
gross  structural  disease  of  the  brain  is  merely  one  symptom  in  the  clin- 
ical history  of  the  case  and  often  a  symptom  of  secondary  importance. 
Any  intelligent  conception  of  such  dementia  must  necessarily  involve  a 
discussion  of  the  primary  cause.  Such  discussion  is  not  only  impossible 
within  the  limits  of  this  article,  but  it  would  be  equally  inappropriate 
here.  The  reader  is  therefore  referred  to  the  various  articles  found  else- 
where upon  paretic  dementia,  syphilis  of  the  brain,  cerebral  trauma- 
tisms, hemiplegia,  epilepsy,  alcoholism,  etc.  (See  Index.)  Senile  de- 
mentia, since  it  constitutes  an  entity  and  is  not  described  elsewhere,  T 
shall  include  as  the  final  sub-type  to  be  considered. 

Senile  Dementia. 

Definition  and  Symptoms. — Senile  dementia  proper,  using  the 
term  in  its  strictly  literal  significance,  is  a  condition  which,  as  it  occurs 
ordinarily,  might  be  considered  almost  a  normal  epoch  in  human  life. 
It  is  the  seventh  stage  of  Shakespeare's  man.  Just  as  with  advancing 
years  the  physical  man  begins  to  degenerate  and  disintegrate,  so  the  men- 
tal man  takes  on  a  process  of  corresponding  weakness  and  decay.  The 
somatic  substratum  of  mind  takes  part  in  the  general  retrograde  meta- 
morphosis incident  to  increasing  years,  and  the  dependent  psychic  func- 
tions of  memory,  attention,  and  reason  gradually  fade  and  .dim  in 
commensurate  degree.  When  slight  in  degree  and  somewhat  propor- 
tionate to  the  physical  decay  in  its  advancement,  the  mental  state  is 
simply  one  of  slight  weakness,  and  can  scarcely  be  termed  a  true  demen- 
tia. In  certain  individuals  the  mental  decay  advances  more  rapidly 
than  the  jjliysical,  and  reaches  comparatively  quickly  a  low  level.  The 
most  prominent  symptom  is  loss  of  memory,  especially  for  recent  impres- 
sions and  events,  the  details,  even  in  minute  degree,  of  incidents  and 
events  long  past  being  retained.  There  is  exaggerated  emotional  excita- 
bility, tears  and  anger  alike  resulting  from  causes  the  most  trivial  and 
insignificant.  Such  patients  are  credulous  and  impressionable  as  chil- 
dren are,  and  are  easily  influenced  by  others,  judgment  and  reason  both 
being  seriously  impaired.  Their  habits  are  careless,  they  lose  all  recogni- 
tion of  time  and  place  and  even,  at  times,  of  identity.  Rarely,  if  ever,  is 
there  observed  any  homicidal  tendency,  nor  are  they,  as  a  rule,  actively 
destructive.  Suicide  is,  however,  occasionally  attempted,  and  sometimes 
successfully.  It  is  essential  to  the  diagnosis  that  evidences  more  or  less 
conspicuous  of  physical  senility  shall  be  coexistent.  These  consist  in 
varying  degrees  of  bodily  decrepitude,  manifested  in  tottering  gait, 
wrinkled  skin,  and  tremulousness  in  muscular  action  and  in  speech. 
Usually  superficial  evidences  of  a  general  atheroma  are  to  be  found, 
and  arcus  senilis  is  common.  The  special  senses  are  impaired  some- 
times in  marked  degree,  notably  vision  and  hearing.  It  is  partly 
through  this  impairment  or  defect  of  special  and  common  sensibility 
that  the  mind  fails  to  receive  new  impressions,  ceases  to  advance,  and 
begins  its  backward  march,  which  ends  in  the  annihilation  of  intel- 
ligence. 


832  DEMENTIA. 

The  age  at  which  senile  dementia  occurs  is  ordinarily  anywhere 
between  sixty  and  ninety.  Premature  senility,  both  physical  and  men- 
tal, occurring  under  the  age  of  sixty  is  by  no  means  uncommon,  and 
cases  have  been  reported  under  the  age  of  fifty.  Any  of  the  numerous 
causes  of  vascular  degeneration  may  predispose  the  individual  to  prema- 
ture decay.  Early  senility  is  sometimes  observed  as  a  sort  of  family 
trait.  Worry  and  want  are  factors  tending  to  aggravate  the  condition 
and  to  hasten  its  advance. 

Prognosis. — Although  the  prognosis  is  in  most  instances  hopeless 
as  regards  recovery,  cases  are  occasionally  observed  in  which  marked 
improvement  temporarily  follows  active  tonic  and  supportive  treatment, 
directed  chiefly  toward  the  betterment  of  the  physical  state.  One  of 
the  most  important  aspects  of  the  subject  of  senile  dementia  relates  to 
the  medico-legal  status  of  such  individuals.  The  testamentary  capacity 
of  senile  dements  is  especially  important  because  of  the  frequency  with 
which  it  is  made  the  basis  of  will-contests.  Contracts,  marriage,  part- 
nership agreements,  and  many  other  relations  in  civil  law  are  quite  often 
subjects  of  litigation  in  connection  with  this  type  of  alienation.  Of 
course  in  well-marked  cases  no  doubt  can  exist  as  to  the  mental  inca- 
pacity, but  occasionally  it  is  exceedingly  difficult  to  determine  the  prob- 
lem. No  general  test  or  standard  of  capacity  can  be  fixed  arbitrarily  in 
these  cases,  but  each  must  be  studied  individually  with  regard  to  this 
point. 

Pathology  of  Dementia. — It  is  exceptional  to  find  a  normal 
brain  in  post-mortems  upon  dements,  no  matter  what  the  clinical  type. 
The  pathological  findings  are,  however,  exceedingly  varied  in  both  cha- 
racter and  degree.  There  is  a  special  pathology  in  paretic  dementia  and 
in  the  dementias  associated  with  epilepsy,  syphilis,  and  alcoholism, 
which  will  be  found  in  the  separate  articles  upon  these  subjects.  In 
the  dementias  dependent  upon  gross  organic  cerebral  disease,  such  as  tu- 
mor, meningitis,  apoplexy,  and  other  acute  vascular  lesions  with  ramo- 
lissement,  the  pathology  is  that  of  the  organic  lesion,  and  has  no  place 
here.  The  pathological  changes  observed  in  the  vesanic  dementias  may, 
and  usually  do,  include  the  skull,  the  meninges,  the  bloodvessels  and 
lymph  spaces,  and  the  tissues  of  the  brain  itself,  the  latter  either  grossly 
or  in  minute  cellular  and  connective-tissue  alterations.  The  skull  is 
usually  thickened ;  it  may  be  of  increased  weight  or,  as  is  sometimes 
the  case,  lighter  in  weight,  with  or  without  thinning  of  the  walls. 
The  thin  skull-cap  is  rather  characteristic  of  senile  dementia,  while 
the  thickened,  heavy,  and  sometimes  enlarged  skull  is  quite  com- 
mon in  secondary  dementias.  Bevan  Lewis  states  that  cranial 
hyperostosis  is  present  in  from  one  fourth  to  one  third  of  all  fatal 
cases  of  insanity.  The  skull  may  show  other  abnormalities  in  osteo- 
phytes, plates,  and  small  exostoses  are  occasionally  observed.  The  menin- 
ges may  be  the  site  of  adhesions,  especially  frontal,  so-called  aracl)noid 
cysts,  dura]  luematoma,  or  o])a('ities.  As  a  matter  of  fact,  one  or  more 
of  these  conditions  is  quite  common.  The  walls  of  the  bloodvessels  are 
often  thickened  and  infiltrated  with  fatty  granules  and  hjcmatoidein. 
Tiie  ])erivascular  sj)aces  are  enlarged.  The  brain  as  a  whole  is  some- 
times altered  in  size  in  the  direction  of  an  atrophy,  or  there  may  be 
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areas  of  wasting  in  certain  regions,  with  partial  or  comjilete  effacement 
of  convolutions.  The  most  characteristic  and  frequent  alteration  in  the 
tissues  proper  of  the  brain  consist  in  a  diminution  or  relative  deficiency 
in  the  pyramidal  cells,  with  increase,  sometimes  enormous,  of  the  spider 
or  scavenger  cells  and  neuroglia.  Sometimes  the  cells  are  not  so  mark- 
edly diminished  in  number,  but  they  present  a  shadowy  indistinctness  of 
outline ;  the  nuclei  are  enormously  swollen  or  shrunken  and  changed  in 
form,  and  they  do  not  stain  well  with  carmine.  These  cells  may  exhibit 
all  stages  of  granular  or  pigmentary  degeneration  in  some  cases.  The 
medullated  fibres  of  the  white  substance  are,  according  to  Bevan  Lewis, 
affected  with  a  chronic  degenerative  process  which  occurs  as  so-called 
miliary  or  genuine  sclerosis  or  as  colloid  degeneration.  The  pathology 
of  dementia  is,  in  short,  as  has  been  stated,  one  which  may  include  any 
and  all  forms  of  degenerative  change  in  the  brain. 

Vol.  IV.— 5.3 


PARANOIA. 

By  WILLIAM  NOYES,  M.  D. 


Synonyms. — Monomania ;  Systematized  insanity  or  Systematized 
delusional  insanity  ;  Intellectual  insanity  ;  Primary  insanity  ;  Primary 
delusional  insanity  ;  German  Primiire  Verriicktheit ;  Originare  Verriick- 
theit ;  French  Delire  partiel ;  Delire  systematise ;  Folic  syst^matisee ; 
Monomanie  intellectuelle. 

Definition. — Paranoia  is  a  primary,  chronic  mental  disease,  usually 
arising  on  a  degenerative  basis,  and  characterized  especially  by  system- 
atized delusions. 

The  name  "  paranoia  "  {fj  Ttapdvoca)  is  derived  from  napa,  near  to,  at 
the  side,  near,  across ;  and  voeco,  to  think,  to  be  wise.  The  term  may 
thus  be  taken  to  indicate  a  qualitative  and  quantitative  alteration  of 
intelligence.  Plato  in  his  Phddrus,  and  later  Aristotle,  used  it  as 
syonymous  with  pavia. 

History. — The  history  of  the  term  paranoia  may  be  said  to  be  the 
history  of  the  attempt  to  find  a  suitable  and  universally  acceptable 
designation  for  that  large  class  of  mental  diseases  where  the  intellectual 
processes  are  involved,  in  distinction  from  the  feelings  and  emotions,  as 
in  mania  and  melancholia.  Ten  or  fifteen  years  ago  it  would  have  been 
possible  to  give  a  definition  of  paranoia  that  would  meet  with  fairly 
general  acceptance,  but  at  present  (in  1898),  this  cannot  be  done,  and 
the  confusion  has  now  become  so  great  that  there  is  almost  no  form  of 
mental  disease  apart  from  mania,  melancholia,  and  the  organic  brain 
diseases  that  is  not  classed  by  some  writer  as  a  form  of  paranoia.  The 
inability  of  alienists  to  frame  a  classification  of  mental  diseases  that  all 
could  unite  upon  has  always  been  a  standing  reproach  to  psychiatry, 
and  regret  must  now  be  keener  than  ever  that  a  term  that  at  one  time 
bade  fair  to  be  of  more  service  than  perhaps  any  other  single  term  in 
psychiatric  nomenclature  should  be  so  loosely  used  and  so  widely 
applied  as  now  utterly  to  fail  to  call  up  a  definite  clinical  picture,  unless 
the  terra  is  itself  qualified  by  the  name  of  some  particular  author.  No 
difference  could  be  greater,  for  example,  than  the  use  of  the  term  by 
Krafft-Ebing  and  Spitzka  on  the  one  hand,  and  on  the  other  by 
Ziehen,  who  recognizes  a  paranoia  following  hereditary  degeneration, 
trauma  capitis,  chronic  alcoholism,  puberty,  the  senile  state,  the 
climacteric,  acute  febrile  conditions,  epilepsy,  hysteria,  exhaustion,  and 
periodic,  circular,  and  recurrent  insanities. 

It  will  thus  be  seen  that  paranoia  has  the  most  extensive,  but  at  the 
same  time  the  most  ill-defined,  acceptance  of  any  word  in  psychiatry. 

The  term  was  used  by  Vogel  in  1764,  but  with  nothing  of  its  present 
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signification,  and  by  Heinroth  in  1818,  to  describe  certain  secondary 
states  of  mental  exaltation,  Esquirol  in  1838  described  the  intellectual 
monomanias,  and  reported  several  observations  in  which  he  laid  stress 
upon  the  ideas  of  grandeur.  The  first  to  advance  the  modern  concep- 
tion of  paranoia  was  Griesinger  in  1848,  who  described  systematized 
insanity  under  the  title  Die  Verrucktheif,  but  he  considered  it  to  be 
always  secondary  to  melancholia  or  to  mania. 

The  modern  conception  of  paranoia  as  a  primary  disease  dates  from 
Snell  in  1865,  who  first  clearly  described  a  fundamental  form,  distinct 
from  mania  and  from  melancholia,  and  characterized  by  the  primary 
appearance  of  a  series  of  delusional  ideas  of  a  mixed  nature  (persecution 
and  grandeur)  and  accompanied  by  hallucinations.  Snell  still  held  to 
the  older  term,  monomania,  but  his  description  marks  a  distinct  advance 
in  psychiatric  classification.  The  delusions  are  not,  Snell  held,  as  in 
other  forms,  an  echo  of  the  whole  mental  life,  a  tendency  to  generaliza- 
tion. The  most  striking  symptom  is  a  delusion  of  persecution,  with  an 
exaggeration  of  the  sentiment  of  personality,  and  a  tendency  to  activity 
rather  than  to  passivity,  differing  in  this  from  melancholia.  There  are 
also  delusions  of  grandeur  uniformly  primary,  contemporary,  or  con- 
secutive to  the  delusion  of  persecution,  and  bringing  about  a  change  in 
the  personality.  The  development  of  these  forms  of  insanity  is  slow, 
but  sometimes  they  develop  quickly  on  account  of  the  mental  excite- 
ment. The  prognosis  is  bad,  yet  in  these  cases  a  true  consecutive 
dementia  is  never  observed. 

Griesinger  in  1867  retracted  his  former  opinion,  and  agreed  with 
Snell  as  to  the  primary  origin  of  the  mixed  states  (delusions  of  persecu- 
tion and  of  grandeur),  and  he  gave  them  the  name  of  primdre  Verrilck- 
theit.  He  also  described  the  hypochondriacal  and  erotic  forms.  This 
German  term,  VerrucMheit,  introduced  by  Griesinger,  is  in  many  ways 
an  admirable  one ;  in  English  its  nearest  equivalent  is  cracked  or  crazy, 
and  no  word  better  describes  the  mental  condition  of  the  paranoiac  than 
craziness. 

Westphal  in  1878  first  described  the  acute,  curable  form  of  paranoia, 
"  characterized  by  the  sudden  explosion  of  hallucinations,  especially  of 
hearing,  accompanied  by  ideas  of  grandeur.  At  the  height  of  the  dis- 
ease the  incoherence  is  such  that  it  suggests  a  febrile  delirium.  In 
certain  instances  there  are  impulses ;  in  others,  on  the  contrary,  there  is 
complete  dejection."  It  is  concerning  this  acute  form  of  AVestphal  that 
there  have  been  the  greatest  differences  of  opinion,  and  now,  after 
almost  twenty  years  of  discussion,  the  question  cannot  be  said  to  be  any 
nearer  a  settlement.  Schiile,  Meynert,  Mendel,  and  others  follow 
Westphal,  while  Kraff't-Ebing  gives  the  weight  of  his  great  authority 
against  the  existence  of  an  acute  paranoia.  In  this  condition  of  the 
subject,  a  general  agreement  apparently  being  out  of  the  question,  it 
merely  remains  for  each  writer  to  state  on  whicli  side  he  finds  himself, 
and  the  present  writer  ])refers  to  follow  Kraff't-Ebing. 

To  the  writer's  mind  the  most  coniplote  and  ])hil()sopliical  conception 
of  paranoia  is  unalterably  bound  uj)  with  the  idea  o^  dironicity.  There  can 
be  no  more  beautiful  clinical  pictures  of  mental  disease  than  are  furnished 
by  the  life-history  of  many  saints,  martyrs,  religious  enthusiasts,  and 
fanatics,  for  whom,  if  we  agree  to  call  them  paranoiacs,  we  have  a  gen- 
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eral  descriptive  term  tlian  which  no  better  has  ever  been  found,  and 
which  gives  us  at  once  a  clear  insight  into  their  mental  processes ;  and 
at  the  same  time  the  logical  and  systematic  evolution  of  their  false  ideas 
furnishes  us  with  a  clue  to  the  immense  influence  these  people  have 
exercised  in  many  periods  of  the  world's  history.  To  read  history  with 
this  conception  of  paranoia  is  to  gain  a  new  light  on  the  forces  that  have 
moved  men  and  overthrown  kingdoms.  Under  the  guiding  and  over- 
mastering influence  of  a  paranoiac  we  see  France  victorious  under  a 
Joan  of  Arc ;  thousands  of  men,  women,  and  children  leaving  their 
homes  to  perish  in  foreign  lands  in  the  crusades  under  a  Peter  the 
Hermit;  a  new  religion  founded  through  the  visions  of  a  Swedenborg; 
a  kingdom,  Bavaria,  nearly  bankrupt  through  the  extravagances  of  a 
Ludwig  ;  a  rise  of  the  people  to  full  control  of  the  government  under 
the  teachings  inspired  by  a  Rousseau ;  a  nation  thrown  into  mourning 
by  the  act  of  a  Gruiteau  ;  and  men  and  women  the  world  over  regulating 
their  daily  lives  and  sustained  in  every  hardship  and  misfortune  that 
the  world  can  offer  by  the  ecstatic  visions  of  some  saint  or  martyr. 
Surely,  the  mental  conditions  of  which  the  above  are  types,  extending 
over  years  and  disappearing  only  at  death,  are,  at  the  last  analysis, 
essentially  different  and  distinct  from  an  acute,  curable,  mental  disturb- 
ance that  may  follow  delirium  tremens,  childbirth,  or  an  attack  of 
typhoid  fever.  It  will  be  of  marked  assistance  in  gaining  a  clear  idea 
of  the  narrower  and,  in  the  writer's  opinion,  more  proper  conception  of 
paranoia  to  consider  what  mental  diseases  it  is  allied  to.  Thus,  Kraift- 
Ebing  places  it  under  the  general  broad  grouping  of  the  mental  de- 
generations, the  other  members  of  the  group  being  constitutional  affective 
insanity  (folic  raissonnante),  the  periodical  insanities  (which  include 
the  circular  forms),  the  forms  with  morbid  impulse,  such  as  dipsomania, 
and  periodical  insanity  arising  sympathetically,  as  menstrual  insanity. 
The  near  and  intimate  relationship  of  these  conditions  with  the  classical 
cases  of  paranoia  that  have  been  cited  will  be  apparent  at  once.  They 
are  all  dependent  on  some  inherent  vice  or  weakness  of  the  nervous 
system,  something  that  came  into  the  world  with  them,  and  only  need- 
ing the  proper  exciting  cause  to  burst  forth  into  full -developed  mental 
disease. 

Etiology. — Of  all  the  factors  entering  into  the  etiology  of  paranoia, 
mental  degeneration  is  by  all  authors  admitted  to  be  the  chief.  Para- 
noiacs  above  all  others  have  the  neuropathic  constitution  and  the  reizhare 
Schwdche,  or  irritable  weakness.  As  signs  of  the  neuropathic  constitu- 
tion may  be  mentioned  severe  reactions  to  atmospheric  changes  ;  very 
high  temperature,  with  striking  irregularities  of  the  curve  in  febrile 
conditions,  with  typical  course  at  other  times  ;  severe  nervous  reactions, 
even  to  the  point  of  convulsions ;  neuroses  and  psychoses  at  the  phys- 
iological periods  of  life  (dentition,  puberty,  menses,  climacteric)  ;  hyper- 
sesthesias  ;  vasomotor  disturbances ;  nystagmus,  strabismus,  stuttering, 
contractures,  and  even  innervation  disturbances  of  muscles  (grimaces, 
etc.)  ;  disturbances  of  the  sexual  life  are  especially  common,  either  fail- 
ing entirely  or  being  abnormally  strong,  appearing  even  in  early  child- 
hood and  seeking  perverse  gratification.  These  individuals  are  especially 
the  subjects  of  their  emotions,  quickly  running  the  whole  gamut  from 
extreme  gayety  to  deep  hypochondria.     Prolonged  and  continuous  exer- 
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tion,  either  physical  or  mental,  seems  to  be  an  impossibility  to  many  of 
them,  through  the  quick  exhaustion  of  their  nervous  force  and  their  special 
liability  to  ennui.  The  higher  ethical  feelings  and  strivings  are  lack- 
ing, but  there  are  often  a  sham  religiosity  and  a  fondness  for  the 
emotional  forms  of  religion. 

The  etiological  factors  vary,  of  course,  according  to  the  views  of  the 
individual  writer — whether  he  construes  paranoia  in  the  broader  or  more 
restricted  sense.  Those  describing  the  acute  hallucinatory  form,  for  ex- 
ample, give  as  etiological  causes  hereditary  predisposition  first  of  all, 
then  epilepsy,  hysteria,  alcohol,  lead  and  cocaine  poisoning,  and  the 
majority  of  febrile  and  post-febrile  psychoses  ;  and  it  is  here  that  are 
classed  the  inanition  psychoses,  those  following  mental  and  bodily  over- 
exertion, insufficient  nutrition,  severe  anaemia,  repeated  childbearing, 
prolonged  lactation,  and  sexual  excesses.  The  majority  of  these  causes 
are  what  go  to  make  up  a  typical  inanition  psychosis,  but  to  designate 
such  a  psychosis  acute  paranoia  because  the  dominating  symptoms  are 
hallucinations  and  delusions  appears  extremely  illogical.  Ziehen,  who 
is  the  author  above  quoted,  gets  a  complete  recovery  in  70  per  cent,  of 
the  above  class  of  cases.  Undoubted  exciting  causes  of  the  outbreak  of 
paranoia  in  its  more  restricted  sense  are  puberty,  the  climacteric,  uterine 
diseases,  and  masturbation. 

Pathology. — At  the  present  time  it  is  not  possible  to  say  that  there 
are  distinct  and  clearly  marked  pathological  changes  peculiar  to  the  brains 
of  paranoiacs.  Spitzka  gives  as  signs  of  the  insane  temperament — (1) 
atypical  asymmetry  of  the  cerebral  hemispheres,  as  regards  bulk  ;  (2) 
atypical  asymmetry  in  the  gyral  development ;  (3)  persistence  to  embry- 
onic features  in  the  gyral  arrangement ;  (4)  defective  development  of 
the  great  interhemispheric  commissure  ;  (5)  irregular  and  defective  de- 
velopment of  the  great  ganglia  and  of  the  conducting  tracts ;  (6)  abnor- 
malities in  the  development  of  the  minute  elements  of  the  brain  ;  (7) 
abnormal  arrangement  of  the  cerebral  vascular  channels. 

Donaldson's  attitude,  in  his  Growth  of  the  Brain,  is  very  conserva- 
tive :  "  Since  the  hemispheres  of  the  brain  are,  in  the  foetus,  smooth,  and 
only  gradually  become  marked  by  fissures,  it  is  observed  that  early  [sic] 
disturbances  in  their  growth,  which  later  are  almost  invariably  associated 
with  disturbances  in  the  intelligence,  are  also  accompanied  by  abnormali- 
ties in  fissuration.     But  farther  than  this  it  is  hardly  safe  to  go." 

Several  marked  examples  of  these  clianges  in  the  brains  of  paranoiacs 
have  been  reported.  One  of  the  best  known  is  that  of  Muhr,  where 
there  was  notable  and  unusual  asymmetry  in  tlietwo  lialvesof  the  brain, 
attril)utod  to  a  reduction  in  volume  of  the  left  lialf  of  the  cranial  cavity 
and  of  the  left  internal  carotid  artery.  In  a  case  reported  by  Kirchoff 
the  skull  was  microcephalic,  the  left  hemisphere  did  not  cover  the  cere- 
bellum, and  the  cerebral  commissures  were  defective.  Others  have 
found  evidences  of  inflammatory  processes  in  the  meninges;  ependymitis 
of  the  ventricles,  especially  the  fourth  ;  anomalies  of  the  basal  arteries ; 
and  atrophy  of  the  cortex. 

Regarding  the  changes  found  in  these  conditions,  Folsom  holds  with 
Schiile  that  similar  and  as  extensive  gross  intracranial  anomalies  are 
found  in  persons  who  could  not  be  called  of  unsound  mind  ;  but  any 
defect  of  l)rnin  is  far  more  common  aiiiong  persons  of  unsound  than  of 
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sound  mind,  and  therefore  in  doubtful  cases  it  is  of  a  certain  value  as 
corroborative  evidence  of  mental  infirmity  or  impairment. 

We  may  therefore  conclude,  with  Sander,  that  paranoia  is  not  a 
single  process,  but  frequently  a  conglomerate  of  different  processes  dis- 
playing themselves  in  the  same  individual,  and  we  must  therefore  expect 
various  pathological  changes  in  the  brain.  How  varied  these  processes 
may  be  is  seen  from  the  findings  in  the  brains  of  the  two  most  noted 
paranoiacs  of  modern  times — Guiteau  and  Lndwig  II.  of  Bavaria.  In 
Guiteau's  brain  there  were  adhesions  of  the  dura  mater  to  the  inner 
table  of  the  skull  along  the  longitudinal  sinus,  and  adhesions  of  the 
dura  to  the  pia  and  to  the  brain  at  a  spot  on  the  vertex.  There  were 
thickening  and  milky  discoloration  of  the  "  arachnoid  "  over  the  sulci 
in  the  whole  convexity  of  both  hemispheres  of  the  brain.  The  walls  of 
the  bloodvessels  of  the  brain  were  affected  with  granular  degeneration 
in  numerous  minute  areas  throughout  the  cortical  layers.  In  many 
places  there  was  degeneration  of  the  nerve  cells  and  cells  of  the  neur- 
oglia in  the  gray  matter.  There  was  also  asymmetry  of  the  convolu- 
tions. There  were  thus  evidences  of  past  inflammation.  But  all  these 
changes  are  frequently  found  in  the  brains  of  the  chronic  insane  from 
other  forms  of  insanity. 

Ludwig's  brain  presented  many  similar  appearances.  The  skull  was 
somewhat  small  for  the  size  of  the  body  (he  was  six  feet  three  inches 
tall),  and  was  asymmetrical.  The  calvarium  was  unusually  thin.  There 
were  degenerations  of  the  bony  tissue  on  the  inner  plate  of  the  skull, 
especially  at  the  frontal  bone.  There  was  an  osseous  growth  two  milli- 
metres in  length  springing  from  the  clivus,  and  the  surrounding  bony 
tissue  was  porous  and  brittle.  The  left  petrous  bone  bulged  into  the 
temporo-sphenoidal  lobe  about  one  centimetre  ;  the  pia  was  thickened, 
especially  in  the  frontal  region  ;  the  "  arachnoid  "  was  thickened,  with 
milky  discoloration.  At  one  point  the  pia  was  thickened  and  hardened, 
and  had  impinged  on  the  table  of  the  skull,  causing  absorption.  Here, 
again,  there  are  evidences  of  inflammatory  processes,  but  nothing  that 
can  be  looked  on  as  absolutely  pathognomonic. 

Symptoms. — Paranoia  may  be  considered  an  exaggeration  or  still 
further  development  of  the  insane  diathesis  or  the  psycho-neuropathic 
temperament.  It  is  primarily  a  disease  of  the  ideational  life,  its  chief 
symptoms  being  delusions  and  imperative  conceptions,  with  outbursts 
of  sudden  overmastering  hallucinations.  An  all-pervading  and  ever- 
present  egoism  is  its  most  notable  characteristic.  The  paranoiac  is 
above  all  a  reasoning  being,  but  his  conclusions  are  faulty  through  an 
inherent  defect  of  his  logical  apparatus,  with  a  weakened  power  of 
criticism  and  reflection.  In  many  cases  the  evolution  of  the  disease  is 
so  slow  that  it  may  be  years  before  the  subject  is  recognized  to  be  insane, 
and  his  insanity  even  then  may  seem  to  be  but  the  exaggeration  of  his 
natural  temperament.  The  paranoiac  is  exalted  or  depressed  according 
to  the  nature  of  his  delusions,  but  there  is  this  difference  betw^een  the 
depression  or  exaltation  of  paranoia  and  of  melancholia  and  mania — 
that  in  paranoia  the  condition  is  primary  and  a  reaction  to  the  delusions, 
and  not,  as  in  the  latter  cases,  a  secondary  reaction  to  the  disturbed 
emotional  state.  In  melancholia  the  patient  is  depressed  because  of  his 
own   misdeeds  or  sinful   actions   tow^ard  the  external   world,  while  in 
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paranoia  it  is  the  external  world  that  is  all  wrong  and  keeping  him  out 
of  his  rights  through  no  fault  of  his  own.  Through  his  inability  properly 
to  orient  himself  the  paranoiac  builds  up  a  most  imposing  structure  on 
entirely  erroneous  and  fictitious  ideas  and  conceptions.  Grant  the 
premises,  and  you  often  cannot  find  a  flaw  in  the  argument.  Times  of 
great  political  excitement  are  especially  favorable  for  bringing  to  the 
front  these  erratic  and  often  dangerous  individuals,  and  the  murder  of 
Garfield  is  still  recent  enough  for  all  to  recall  the  trains  of  false  reason- 
ing by  which  Giiiteau  finally  brought  himself  to  believe  that  he  was 
being  kept  out  of  his  just  rights  by  the  government,  and  that  the  only 
way  to  obtain  justice  for  himself  and  to  save  the  country  was  to  remove 
the  President,  The  paranoiac  therefore  believes  and  acts  exactly  as  if 
his  delusion  were  true. 

The  mental  powers  of  paranoiacs  are  usually  fair,  and  there  are  cases 
where  they  have  risen  to  the  highest  rank  intellectually  and  have  left 
an  indelible  stamp  on  the  world's  history.  Such  a  case  was  that  of 
Rousseau,  who  was  the  first  to  voice  the  aspirations  and  longings  that  a 
few  years  later  bore  fruit  in  the  French  and  American  Revolutions,  yet 
the  life-history  of  Rousseau  would  make  a  classical  description  of  the 
persecutory  form  of  paranoia.  Nowhere  can  the  workings  of  the  para- 
noiac mind  be  better  seen  than  in  his  Confessions,  beginning  as  it  does 
with  an  impious  reference  to  the  Deity,  and  proceeding  with  an  egotism 
that  has  never  been  equalled  to  lay  bare  the  coarseness  and  foulness  of 
his  own  youthful  mind  ;  appealing  with  most  fervid  terms  to  the  mothers 
of  France  not  to  give  over  to  others  the  care  and  rearing  of  their  chil- 
dren, and  then  without  a  qualm  leaving  his  own  children  at  an  orphan 
asylum.  Time  after  time  he  was  obliged  to  flee  from  his  imaginary 
enemies,  misconstruing  all  the  efforts  of  his  friends  to  assist  him,  and 
finally,  in  all  probability,  dying  by  his  own  hand  when  the  fear  of  his 
enemies  became  too  acute  to  be  longer  borne.  And  yet  this  was  the 
man  whose  reformatory  ideas  in  education  have  lasted  to  the  present 
time,  and  whose  political  ideas  are  practically  embodied  in  the  Declara- 
tion of  Independence. 

In  their  youth  these  patients  are  the  victims  of  morbid  subjectivity, 
and  often  have  hallucinations  at  a  very  early  age,  as  was  the  case  with 
William  Blake,  the  poet  and  artist,  who  at  ten  years  of  age  saw  a  tree 
filled  with  angels.  Every  conceivable  incident  of  their  daily  life  and 
the  chance  remarks,  tones,  and  gestures  of  those  they  meet  are  seized 
upon  by  these  patients  and  woven  into  their  cobweb  structure  of  delu- 
sions. The  friends  of  a  patient  under  the  writer's  care  have  recently 
brought  him  some  magazines,  four  or  five  years  old,  in  which  he  finds 
mentioned  two  names  the  same  as  those  of  two  fellow-patients ;  this  is 
to  him  proof  positive  that  these  two  fellow-patients  are  concerned  in  the 
scheme  by  M'hich  he  is  deprived  of  liis  liberty.  The  hallucinations  are 
often  kept  under  control  to  a  remarkable  degree,  and  there  may  be 
years  at  a  time  that  tlie  patient  has  an  intermission  with  a  full  a])precia- 
tion  of  his  condition,  but  after  a  time  the  disease  begins  again  where  it 
had  left  off.  Dissimulation,  too,  must  always  be  guarded  against,  A 
noted  historical  example  of  this  is  where  a  French  patient  was  able  to 
convince  every  one  of  his  mental  soundness,  and  was  about  to  be  dis- 
charged by  the  government  inspector;  but  it  being  necessary  to  sign  his 
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name,  he  could  not,  even  with  liberty  so  near  him,  give  up  his  dclnsion,^ 
up  to  that  time  successfully  concealed,  and  ho  signed  himself  "  The 
Christ." 

Hallucinations  of  all  the  senses  occasionally  break  out  with  such 
great  violence  that  the  patients  become  acutely  maniacal,  becoming 
wholly  unoriented  and  confused. 

One  of  the  most  marked  characteristics  of  the  disease  is  the  so-called 
transformations  of  the  delusion.  The  patient,  imagining  himself  watched 
and  spied  upon,  his  footsteps  dogged,  and  himself  made  the  sul^ject  of 
derogatory  remarks,  concludes  that  he  must  be  a  person  of  importance^ 
and  all  his  delusions  become  tinged  with  self-importance,  and  he  de- 
mands that  he  shall  be  taken  at  his  own  valuation.  The  process  may 
be  reversed,  and  delusions  of  persecution  may  be  the  sequelae  of  delu- 
sions of  grandeur,  or  the  two  forms  of  delusion  may  exist  together ; 
indeed,  Spitzka  holds  that  a  demarcation  between  paranoia  in  which 
persecutory  delusions  predominate  and  that  in  which  ambitious  ideas 
prevail  cannot  be  defended — that  they  are  merely  the  same  disease  mani- 
festing its  symptoms  under  different  external  guises.  A  marked  charac- 
teristic of  certain  paranoiacs  with  exalted  ideas  is  their  attitude  and  gait; 
and  it  is  often  possible  to  make  a  diagnosis  in  a  group  of  asylum  patients 
from  this  paranoiac  gait,  with  the  body  erect,  even  to  bending  back- 
ward, arms  carried  stiffly  by  the  side,  and  measured  steps,  all  indicating- 
the  height  of  egoistic  self-importance. 

To  attempt  a  description  of  the  delusions  of  paranoia  would  be 
to  catalogue  the  contents  of  each  paranoiac's  mind,  so  varied  and  in- 
numerable are  the  delusions  ;  but  it  is  the  process  that  special  stress  must 
be  laid  upon,  by  which  a  Wahngehaude,  or  "  castle  of  delusions,"  is 
erected  in  which  the  whole  life  of  the  patient  is  spent. 

The  most  trivial  and  simple  incidents  of  the  daily  life  of  these 
patients  are  distorted  and  twisted  until  they  become  the  foundation- 
stones  of  the  delusional  structure.  Chance  remarks  overheard  in  the 
street,  references  in  books  and  newspapers,  and  even  reminiscences  of 
dreams,  all  furnish  material  which  their  perfected  logic  weaves  into  the 
warp  and  woof  of  their  new  life ;  for  it  must  never  be  forgotten  that  an 
essentially  new  personality  is  the  final  outcome  of  this  delusion-building 
— a  personality  that  is  in  every  way  consistent  with  the  dominating  false 
ideas. 

There  are  three  classes  into  which  the  delusions  naturally  divide 
themselves :  (1)  of  delusions  of  suspicion  and  persecution,  often  of 
unseen  agency,  based  on  hallucinations :  (2)  of  exaltation ;  (3)  of  delu- 
sions transformed  from  sensations.  The  outbreak  may  be  acute,  with 
overmastering  hallucinations,  giving  rise  to  delusions,  and  with  second- 
ary reactions  of  assault  and  violence  or  even  suicide ;  or  the  onset  may 
extend  over  months  or  years.  Perverted  sensations,  anaesthesias,  and 
parsesthesias  lead  to  transformed  sensations.  Here  arise  the  delusions 
of  conception  by  the  Deity  or  of  ravishing,  and  the  gravest  scandals 
may  arise  from  false  accusations  of  men  above  reproach.  Hallucina- 
tions of  all  the  senses  may  occur,  the  frequency  being  given  as  first 
hearing,  then  feeling,  vision,  taste,  and  smell. 

Complications  and  Sequels. — Melancholia,  general  paralysis, 
alcoholic  and  epileptic  insanity,  and  the  periodical  forms  of  mental  dis- 
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ease  are  reported  as  complications  of  paranoia.  When  these  develop,  as 
well  as  when  senility  comes  on,  the  resnlting  dementia  mnst  not  be 
considered  as  a  result  of  the  paranoia,  but  of  the  complicating  disease. 

Diagnosis. — From  the  slow  development  of  the  disease,  often  seem- 
ing but  a  part  of  the  character  itself,  a  diagnosis  is  often  impossible 
nntil  the  delusions  have  become  so  firmly  fixed  that  all  hope  of  doing 
the  patient  any  good  has  long  gone  by.  Paranoia  may  at  times  simulate 
mania,  melancholia,  hypochondria,  and  general  paralysis.  Hallucina- 
tions are  very  rare  in  mania,  and  the  characteristic  "  flight  of  ideas  "  of 
mania  is  absent  in  paranoia.  Delusions  of  poisoning,  of  persecution, 
and  of  grandeur  are  present  in  general  paralysis,  but  their  unsystem- 
atized character  and  the  behavior  and  mental  failure  in  general  paralysis 
should  oifer  the  means  of  diagnosis.  In  melancholia  and  hypochondria 
the  depression  and  self-depreciation  are  usually  subjective  and  referred 
to  the  unworthiness  of  the  patients  themselves,  and  not  to  external 
agencies,  as  in  paranoia. 

Prognosis. — The  prognosis  of  paranoia  is  extremely  grave,  almost 
hopeless.  In  over  500  cases  Krafft-Ebing  has  never  seen  a  recovery, 
although  admitting  the  occurrence  of  lucid  intervals,  especially  in  the 
beginning  of  the  disease,  but  of  short  duration,  while  later  there  may  be 
deep  and  lasting  remissions  with  complete  latency  of  the  symptoms.  A 
remarkable  historical  example  of  almost  complete  recovery  was  the  case 
of  John  Bunyan,  who  had  mental  strength  enough  largely  to  overcome 
and  hold  in  check  his  hallucinations  and  to  prevent  them  from  gaining 
the  complete  mastery.  The  tendency  is  toward  a  progressive  mental 
enfeeblement,  but  not  to  complete  dementia.  Many  of  the  most  useful 
and  hard-working  patients  of  the  asylums  are  the  paranoiacs  who  have 
passed  through  the  storm  and  stress  of  their  disease,  and  have  settled 
down  into  a  quiet,  contented  routine. 

The  great  advances  of  the  study  of  educational  processes  in  recent 
years  and  the  present  universal  interest  in  child-study  are  hopeful  signs 
that  there  may  be  in  the  future  a  more  general  early  recognition  of  the 
psychopathic  temperament  and  the  insane  diathesis,  and  the  adoption 
of  judicious  educational  methods  with  these  unfortunates.  In  this  only 
does  there  seem  to  be  any  hope  of  reducing  the  number  of  paranoiacs  in 
the  world. 

Treatment. — The  protection  and  safety  of  society  are  the  chief 
considerations  in  dealing  with  paranoiacs,  and  for  this  reason  asylum 
treatment  in  the  majority  of  cases  is  absolutely  demanded.  There  is  no 
other  class  of  the  insane  from  whom  asylum  physicians  and  court 
officers  stand  in  so  much  danger.  Matthew  D.  Field  has  made  a 
carefid  study  and  report  of  Mary  Anderson's  persecutor,  the  paranoiac 
Dougherty,  who  was  released  from  the  asylum  against  the  }>hysicians' 
advice,  and  then  justified  their  diagnosis  by  returning  and  killing  one 
of  the  assistants.  It  is  the  possibility  of  such  tragedies  as  this  that 
must  always  be  borne  in  mind.  The  suddenness  Avith  wliich  the  delu- 
sions against  one  person  may  change  to  another  affords  no  permanent 
safety  except  in  seclusion.  Suicide  is  rare,  but  may  occur  as  a  result 
of  the  terrible  and  distressing  delusions. 
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Definition. — General  paresis  is  a  cerebral  disease  of  chronic,  remit- 
tent type,  characterized  by  dementia  of  a  very  gradual  onset,  usually 
merging  into  mania  or  melancholia,  generally  with  stupid  and  expansive 
delusions,  and  accomj)anied  by  tremor,  ataxia,  pupillary  alterations,  and 
eventual  paresis. 

Etiology. — The  conditions  which  bear  a  causative  relation  to  gen- 
•eral  paresis  are — sex,  age,  heredity,  occupation,  social  position,  other 
insanities,  cranial  traumata,  climate,  locality,  and  race,  syphilis,  alco- 
holism, improper  food  or  poisons,  spinal  disease. 

Males  are  much  more  frequently  attacked  than  females,  and  a  careful 
analysis  of  statistics  made  by  Mickle  shows  that  about  four  of  the 
former  are  aflFected  to  one  of  the  latter.  To  the  greater  tension  and 
•exposure  of  men  in  active  life,  and  their  greater  tendency  to  errors  of 
hygiene  and  diet  and  to  dissipation,  is  probably  largely  due  this  differ- 
•ence  between  the  sexes,  although  it  should  be  remembered  that  the 
female  is  by  nature  the  more  viable  organism. 

The  disease  chiefly  occurs  between  the  ages  of  thirty  and  thirty-five, 
although  exceptionally  it  may  occur  before  or  after  these  dates,  some- 
times as  early  as  the  sixth,  and  occasionally  as  late  as  the  sixtieth,  year. 

In  my  experience  hereditary  paralytic  dementia  has  been  rare, 
although  in  most  cases  a  neurotic  heredity  has  obtained. 

Naval  and  military  careers  are  said  to  be  conducive  to  paralytic 
dementia.  Mickle  found  that  the  regiments  of  the  English  Guards 
furnished  many  cases,  and  the  disease  was  frequent  among  the  soldiers 
of  the  First  Napoleon. 

It  is  stated  by  the  same  author  that  of  64,642  persons  admitted  to 
insane  asylums  in  England  and  Wales,  5.91  per  cent,  of  the  private 
admissions  were  general  paretics,  while  of  the  pauper  admissions  8.21 
per  cent,  were  such.  Jung  asserts  that  31.8  per  cent,  of  the  males  of 
the  better  class  were  paralytic  dements,  but  only  1  out  of  109  females  ; 
and  Laehr  found  only  3  cases  of  paralytic  dementia  among  786  females 
of  the  better  class.  Colin  maintained  that  in  the  French  array  three 
fourths  of  the  cases  of  insanity  among  the  officers  were  of  this  variety. 

Without  doubt  the  ordinary  psycho-neuroses  of  long  duration  some- 
times pass  into  paralytic  dementia,  and  this  has  been  especially  noticed 
by  Calmeil  and  Marce  in  cases  of  hallucinatory  insanity,  their  patients 
having  lasted  three,  four,  five,  and  thirteen  years  respectively. 

That  in  certain  cases  cranial  trauma  acts  as  a  cause  there  can  be  no 
doubt. 

There  are  many  curious  facts  about  race,  climate,  and  locality  iu  the 
causation  of  paralytic  dementia.     It  is  said  to  be  extremely  rare  in 
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Ireland,  many  of  the  large  asylums  containing  no  case  of  it,  and  but  2 
to  3  per  cent,  of  the  admissions  to  the  Dublin  Asylum  consist  of  this 
disease,  while  it  is  almost  unknown  in  the  Belfast  institution,  Mdiere, 
Mickle  has  stated,  "  the  population  is  chiefly  of  Lowland  Scotch  origin, 
and  really  of  Saxon  blood,  while  the  Celts  of  Wales,  Cornwall,  and  the 
Scotch  Highlands  have  a  considerable  share  of  the  disease."  Yet  the 
Celts  in  the  south  of  Scotland  are  seldom  affected  by  it.  The  disease 
has  increased  in  the  south  of  France  during  the  last  two  generations. 
Dr.  Luther  Bell  is  said  to  have  first  recognized  it  in  this  country  in 
1843.  There  was  not  a  single  case  in  the  Toronto  Asylum  when  Dr. 
Workman  entered  it  in  1853,  but  from  January,  1865,  to  July,  1875, 
there  were  72  deaths  accredited  to  paralytic  dementia. 

The  different  provinces  of  Germany,  various  parts  of  Belgium,  the 
several  counties  of  England,  and  the  separate  states  of  Italy  exhibit 
widely  differing  percentages.  In  Portugal  the  rate  is  about  3  per  cent, 
of  all  the  insanities.  In  Constantinople,  judging  by  the  institution  on 
the  Asiatic  side  in  Scutari  which  was  visited  by  Mendel,  the  disease 
was  relatively  frequent,  and  increasing  in  number,  according  to  the 
statement  of  the  superintendent.  In  Rio  Janeiro,  Brazil,  there  were 
1 1  cases  in  297  insane.  It  is  a  rare  disease  in  Cuba,  where  it  occurs 
oftener  among:  the  negroes  than  with  the  native  whites.  It  is  said  to  be 
frequent  in  Australia. 

The  relationship  of  syphilis  to  paralytic  dementia  is  very  thoroughly 
set  forth  in  a  most  excellent  and  carefully  compiled  monograph  written 
by  Morel-Lavallee  and  Belieres  in  1889,  in  which  the  authors  very 
decidedly  show  that  syphilis  is  admitted  by  competent  observers  in  all 
the  countries  of  Europe  to  be  a  frequent  cause  of  this  disease,  though 
there  is  no  means  of  differentiating  these  cases  from  others  of  non- 
specific origin.  It  is  furthermore  very  conclusively  proven  by  these 
authors  that  a  disease  which  closely  simulates  paralytic  dementia  is  the 
syphilitic  pseudo-general  paresis  of  Fournier,  which  may  be  induced  by 
focal  lesions  of  the  cortical  or  subcortical  regions  of  the  cerebrum,  or 
by  syphilomata,  causing  fusion  of  the  cerebral  membranes  and  event- 
ually cortico-meningeal  infiltration.  These  conclusions  were  illustrated 
by  some  46  cases  which  were  carefully  collated  and  presented  in  detail. 
Although  the  authors  offer  no  tangible  means  of  differentiating  syphilitic 
pseudo-paresis,  yet  a  study  of  their  cases  will  show  that  there  was  a 
precedent  history  in  every  case  of  cerebral  syphilis,  and  this  was  also 
shown  in  my  cases.  The  duration  of  the  disease  may  be  said  to  vary 
from  a  few  months  to  many  years,  although  the  average  expectancy  is 
from  three  to  five  years. 

Pathologicat.  Anatomy. — It  is  only  recently  that  we  have  begun 
to  obtain  a  clear  knowledge  of  the  patliological  alterations  of  the  cerebral 
tissues  characteristic;  of  this  disease.  In  the  past,  striking  results  of 
morbid  alterations  liavc  been  described  and  have  passed  as  explana- 
tory of  th(!  t(!xtiiral  changes,  although  they  have  been  in  reality  the 
results  of  a  long  series  of  micros('oi)ic  alterations  that  have  themselves 
eluded  our  ken.  Our  lack  of  complete  knowledge  of  the  histology  of 
the  cerebrum  and  our  defective  hardening  methods  are  chiefly  account- 
able for  these  failures.  By  the  marvc.'llous  bichromate-of-silver  stain, 
first  discovered  by  Golgi  and  subsequently  api)lied  by  the  genius  of 
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Cajal,  and  its  subsequent  modifications  and  alternatives,  our  knowledge 
of  the  wonderful  nieclianisin  of  the  brain  has  been  revolutionized ;  and 
this,  in  eonjunetion  with  the  method  of  so-called  "control"  (experiments 
— i.  e.  investigations  of  normal  tissues  by  the  same  method — has  set  aside 
many  descriptions  of  deceived  investigators.  For  example,  cerebral  path- 
ologists are  not  agreed  as  to  whether  paralytic  dementia  primarily  begins 
in  the  nerve  fibres  and  the  nerve  cells,  or  whether  its  onset  is  to  be  found 
in  the  bloodvessels  and  their  lymphatic  appendages.  This  is  an  idle  strife 
of  words  as  a  matter  of  fact,  for  there  have  been  recorded  no  pathological 
observations  capable  of  proving  that  all  the  fine  medullated  nerve  fibres 
of  the  cortex,  such  as  are  described  ))y  Cajal  and  his  followers,  have  been 
thoroughly  examined,  for  the  simple  reason  that  the  staining  fluids  used 
in  the  pathological  cases  will  not  affect  all  this  network  of  fibres,  and  it 
is  therefore  impossible  to  say  that  authors  who  have  described  only  vas- 
cular lesions  in  the  early  cases  may  not  have  unconsciously  and  unin- 
tentionally overlooked  certain  degenerations  in  these  nerve  filaments. 

Binswanger  and  Frohman  have  demonstrated  that  all  the  hardening 
methods  and  preservative  solutions,  such  as  absolute  alcohol  and  chromic 
acid,  alter,  and  often  entirely  destroy,  the  original  structure  of  the  cells. 
And  this  is  not  all,  for  certain  alterations  described  as  pathological  have 
been  proved  to  be  due  to  immediate  post-mortem  change.  Thus,  Zacher 
■describes  with  great  particularity  certain  microscopical  details  in  nerve 
fibres  which  he  would  have  us  regard  as  the  earliest  signs  of  the  disease, 
such  as  brittleness,  varicosities,  irregular  nodules,  normal  axis  cylinders 
shown  through  transparent  medulla,  irregular  curved  shape,  atrophy, 
and  final  disappearance,  observed  especially  in  the  tangential  fibres  and 
the  sublying  strands ;  and  yet  Binswanger  has  ruthlessly  demonstrated 
the  same  appearances  in  the  brain  of  a  man  who  has  been  beheaded  ! 
In  spite  of  the  difficulties  of  the  histological  technique,  however,  it  can 
now  be  said  that  the  changes  affect — 1,  the  nerve  fibres  ;  2,  the  nerve 
•cells ;  3,  the  neuroglia  and  the  vessels  ;  4,  the  membranes. 

In  1880,  Tuczek  thought  there  was  a  progressive  disappearance  of 
nerve  fibres  from  the  anterior,  basal,  mesial,  and  lateral  portions  of  the 
•cerebrum  as  far  back  as  the  anterior  central  or  ascending  frontal  convo- 
lutions, the  gyrus  rectus  at  the  base  of  the  brain  being  also  implicated 
in  some  acute  cases.  The  fibres  which  are  known  as  the  tangential  fibres 
of  the  cortex,  as  well  as  the  superradiating  and  interradiating  fibres,  were 
those  involved.  In  these  cases  there  was  an  increase  of  fibrous  trans- 
formation of  the  interstitial  tissues,  as  well  as  a  decrease  or  disappear- 
■ance  of  the  nerve  fibres,  with  an  abundant  development  of  abnormally 
large  spindle  or  Deiters'  cells.  Tuczek  claimed  that  these  pathological 
appearances  were  pathognomonic  of  paralytic  dementia,  and  he  still 
holds  this  view  ;  but,  while  the  facts  to  which  he  first  called  attention 
have  been  abundantly  confirmed,  his  interpretation  of  them  has  not  met 
with  the  same  happy  fate,  as  the  same  fibres  are  frequently  wanting  in 
other  forms  of  mental  disease.  Zacher,  examining  the  brains  of  12  para- 
lytic dements,  endorsed  Tuczek's  statements  ;  but  in  2  brains  of  paranoia, 
3  of  ordinary  paralysis,  and  3  of  senile  dementia  he  found  the  same 
peculiar  disappearance  of  nerve  fibres  as  did  Eminghaus  in  post-febrile 
dementia,  Keraval  and  Targoula  in  secondary  dementia,  Jendrassik  in 
tabes  dorsalis  without  mental  impairment,  and  Grepj^in  in  several  cases 
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of  what  he  calls  post-melancholic  dementia  ;  whilst  Kostiurin,  examin- 
ing the  brains  of  12  perfectly  sane  people  varying  in  age  from  sixty -five 
to  sixty-eight  years  at  death,  observed  a  considerable  loss  of  tangential 
fibres  in  the  parietal  lobe.  Greppin,  moreover,  could  not  find  in  a  case 
of  paralytic  dementia  of  nine  months'  duration  any  lack  of  the  intra- 
cortical  nerve  fibres.  Indeed,  Fischl  points  out  that  there  are  great 
physiological  diflterences  in  the  number  and  calibre  of  the  cortical  nerve 
fibres,  and  that  a  sufficient  regard  has  not  been  paid  to  these  physiological 
conditions.  Biuswanger,  who  has  lately  made  the  most  thorough  study 
of  the  pathological  data  about  this  disease,  believes  that  it  is  only  pos- 
sible to  reach  conclusions  as  to  the  disappearance  of  fibres  in  the  upper- 
most or  tangential  layer  and  the  interradiating  fibres,  whilst  the  findings 
in  the  superradiating  fibres  are  uncertain.  There  can  be  no  question 
that  the  bloodvessels  are  implicated  at  an  early  stage,  although,  as  has 
been  said  previously,  there  is  no  doubt  as  to  whether  they  are  at  first 
aifected.  These  vascular  changes  are  in  the  nature  of  a  hyaline  degen- 
eration. A  functionary  and  passive  hyperaemia  results,  which  is  attended 
by  an  outflow  of  numerous  red  and  white  blood  cells  through  the  wall 
of  the  bloodvessels.  Because  of  a  certain  amount  of  destruction  of 
tissue,  as  well  as  of  the  transudation,  there  soon  follows  a  dilatation  of 
the  extravascular  lymphatic  system,  and  the  veins  become  distended  with 
red  blood  cells,  although,  curiously  enough,  no  white  corpuscles  are  seen 
within  them. 

Of  no  less  interest  have  been  the  alterations  in  the  basic  and  connec- 
tive-tissue substance  of  the  brain,  as  well  as  in  the  vessels,  inasmuch  as 
upon  the  determination  of  them  rests  the  question  as  to  whether  the  dis- 
ease is  really  primarily  an  interstitial  encephalitis.  At  the  outset  the 
important  question  arises  as  to  how  much  of  what  was  formerly  regarded 
as  basic  and  connective-tissue  substance  is  really  nerve  processes  which 
have  been  shown  to  exist  by  the  newer  methods.  The  significance  of 
the  increase  in  the  number  of  free  nuclei,  the  alteration  of  the  basic 
substance  into  thickened  and  fibrous  tissue,  the  appearance  of  spindle 
cells,  and  the  proliferation  and  thickening  of  the  neuroglia  have  variously 
impressed  the  different  authors.  The  older  writers  regarded  such  ap- 
pearances as  due  to  a  true  inflammatory  process  beginning  in  the  blood- 
vessels, the  nerve  elements  being  at  length  inijdicated.  In  an  elaborate 
paper  upon  this  subject  as  long  ago  as  1880,  Binswanger  demonstrated 
that  there  were  varieties  of  nuclei  coming  from  the  different  structures 
of  the  cerebrum — namely,  from  the  smooth  muscles  of  the  vessels,  the 
neuroglia,  the  ganglion  cells,  tlie  adventitial  sheaths,  the  pericellular 
spaces,  and  also  certain  free  nuclei  which  are  found  strewn  throughout 
the  cerebrum.  Some  of  these  color  readily,  whilst  others  do  not,  the 
former  being  generally  the  smallest.  These  nuclei,  which  are  more 
numerous  in  advanced  age,  are  irregularly  distributed  in  the  "vvhite  and 
gray  sul^stances,  varying  greatly  in  diifcrent  individuals.  In  addition 
to  these  facts,  investigations  by  Lubimow,  Ills,  Golgi,  Kolliker,  Witow- 
ski,  Gierke,  Cajal,  and  Ketzius  have  only  served  to  create  great  doubt  as 
to  what  the  so-called  basic  and  connective-tissue  substance  is,  and  this  un- 
certainty has  naturally  reflected  itself  in  the  observations  concerning  the 
nature  of  ])aralytic  dementia,  as  a  consequence  of  which  nothing  can  be 
more  definitely  said  than  that  the  neuroglia  is  sometimes  atrophied  and 
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sometimes  proliferated,  whilst  the  spindle  cells  in  the  middle  and  deeper 
layers  and  the  cortex  are  not  increased  in  number  except  in  the  later 
stages. 

A  diminution  in  thickness  in  the  gray  matter  of  the  cortex,  especially 
in  the  central  convolutions  and  the  frontal  brain,  partially  also  in  the 
occipital  lobe,  has  been  found  by  Cionini.  It  would  be  inferred,  there- 
fore, that  a  certain  amount  of  cortical  substance  must  have  been  de- 
stroyed, and  what  has  remained  has  become  more  compressed,  whilst 
the  physiological  spaces  around  cells  and  bloodvessels  have  increased. 

An  active  proliferation  in  the  endothelial  adventitia  of  the  arterioles, 
capillaries,  and  veins,  leading  to  a  thickening  of  these  structures  and 
proliferation  of  the  endothelial  nuclei,  is  observed  to  begin  at  this  time, 
and  may  be  regarded  as  a  reparative  eifort.  At  a  later  stage  a  portion 
of  these  new  formations  also  undergo  a  hyaline  degeneration.  The  proc- 
ess of  proliferation  in  some  vessels  even  implicates  the  true  wall  of  the 
vessel,  the  lumen  becoming  narrowed  by  these  means,  even  to  complete 
obliteration  in  the  later  stages.  A  new  formation  of  vessels  is  doubtful, 
although  Bevan  Lewis  thinks  he  has  seen  it.  The  intra-adventitial 
lymph  spaces  are  only  affected  in  places,  separated  from  the  media,  and 
containing  red  and  white  blood  cells,  coagulated  lymph,  and  amorphous 
and  finely  granular  pigment.  The  white  blood  cells  are  only  occasion- 
ally found,  however  ;  indeed,  their  presence  in  large  masses  is  regarded 
as  an  indication  of  the  course  of  the  disease  by  some  authors.  Bins- 
wanger  believes  that  they  are  seldom  found  in  the  intra-adventitial 
lymph  spaces  in  large  number  in  slowly  progressive  cases  with  paralytic 
intercurrences,  but  are  present  in  those  with  chronic  and  frequently 
repeated  venous  congestions.  A  generally  congested  condition  of  the 
extra-adventitial  lymph  space,  together  with  the  pericellular  space,  is 
common.  In  the  former  is  also  found,  though  in  a  less  degree,  white 
and  red  blood  cells,  fibrinous  coagula,  and  pigment ;  but  in  the  lymph 
spaces  of  the  cortical  substance  itself,  as  well  as  in  the  pericellular 
spaces,  no  distinct  increase  of  the  lymphoid  elements  has  been  observed. 
As  the  disease  progresses,  to  these  alterations  may  be  added  true  in- 
flammatory or  exudative  processes  Avhich  are  demonstrated  clinically  by 
somnolence  and  irritative  and  paralytic  phenomena.  Should  death  then 
occur,  there  may  be  marked  infiltration  of  both  the  extra-  and  intra- 
adventitial  lymph  systems,  although  it  has  been  demonstrated,  on  the 
other  hand,  that  these  inflammatory  changes  are  sometimes  absent,  in 
which  event  the  clinical  phenomena  may  be  explained  by  the  obstructed 
flow  of  the  lymph  stream  produced  by  the  altered  cerebral  pressure. 

Lesions  implicating  the  pia  mater  play  an  important  part  in  the 
later  stages  of  the  disease.  In  the  early  stages  the  pia  mater  is  only 
moderately  afll-cted  over  the  convexity  of  the  hemisphere,  particularly 
in  isolated  places  in  the  frontal  lobes,  being  thickened  and  proliferated 
in  its  endothelial  nuclei ;  but  in  the  course  of  time  the  thickening  and 
nuclear  proliferaticm  of  the  endothelial  adventitia  of  the  other  vessels 
extend  to  the  similar  structures  in  this  membrane  ;  and  these  hyper- 
plastic processes  of  the  pia  are  regarded  as  an  extension  of  the  prolifera- 
tion of  the  vessel  sheath  to  the  endothelial  membrane.  Partial  adhesions 
of  the  pia  to  the  connective  tissue  lead  in  places  to  im})erfect  obliteration 
of  the  epicerebral  spaces,  this  being  observed  in  the  region  of  the  vessels 
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going  to  the  cortex,  as  well  as  in  the  portions  of  thickened  pia ;  and  this 
is  due  to  an  increased  growth  of  the  pial  connective  fibres  and  of  the 
endothelial  septa  coming  from  the  pia  and  traversing  the  e])icerebral 
space.  There  are  thus  induced  an  obstruction  in  the  flow  of  the  lymph 
stream,  and  a  stasis  in  the  lymph  spaces  of  the  connective  tissue,  as  well 
as  those  in  the  deeper  portions  of  the  cortex.  It  is  easy  to  understand 
that  this  altered  lymph,  thus  obstructed  in  its  flow,  should  coagulate 
cerebral  tissue  which  is  already  advanced  in  degeneration.  These 
changes  do  not  seem  to  difler  in  kind,  whether  the  case  be  chronic  or 
relatively  acute,  except  in  the  rapidity  of  their  progress.  A  certain 
number  of  the  violent  cases  are  fatal  because  of  the  exhaustion  produced 
by  the  great  motor  excitement,  the  deficient  nourishment,  the  pulmonary 
or  intestinal  lesions,  etc.,  rather  than  because  of  any  intensity  in  the 
pathological  phenomena  of  the  cerebrum  ;  and,  indeed,  true  inflamma- 
tory phenomena  are  entirely  wanting  in  many  of  them.  These  altera- 
tions in  the  tissues  especially  affect  the  frontal  brain,  the  convolutions 
of  the  island  of  Reil,  and  the  parietal  lobe,  and  finally  extend  to  the 
temporal  and  occipital  lobes. 

Discussion  of  the  alterations  in  the  cells  has  not  been  had  in  this 
general  description  because  of  the  uncertainty  regarding  them. 

The  ganglion  cells  of  the  cortex,  especially  in  the  frontal  lobe,  often 
possess  two  or  more  nuclei,  one  of  them,  however,  being  probably  the 
nucleus  of  a  wandering  leucocyte.  The  body  of  the  cell  is  jagged  in 
places,  the  space  thus  formed  being  filled  with  the  nuclei  of  leucocytes, 
whilst  the  pericellular  spaces  are  widened,  and  contain  one  or  more 
leucocytes,  as  well  as  pale,  ovoid  nuclei  which  are  coarsely  granular.  It 
is  uncertain  what  these  large  ovoid  cells,  which  have  been  mistaken  for 
ganglion  nuclei,  are,  although  Binswanger  suspects  them  to  be  of  endo- 
thelial origin. 

Various  other  cell  alterations  have  been  described  by  different  authors. 
Binswanger  states  that  the  nucleoli  are  often  swollen,  and  contain  peculiar 
white,  glittering,  irregular  lines,  producing  a  cracked  appearance  ;  or 
the  place  of  the  nucleoli  is  taken  by  two  to  four  irregular  lump-like 
large  granules,  the  body  of  the  cell  remaining  unaltered.  Again,  the 
same  author  has  seen  the  nucleus  enlarged,  puffed,  cloudy  with  granules 
or  holding  glittering  j)lates,  or  its  contour  is  irregular  or  merges  with 
the  surrounding  cell-i)rotoplasm,  whi'lst  in  both  cases  the  nucleolus  is 
unaltered.  The  body  of  the  cell  in  other  cases  appears  normal,  but  the 
nucleus  has  been  replaced  by  a  loose,  finely  granular  mass,  and  in  still 
other  cells  the  nucleus  has  disappeared,  a  brown  pigment  appearing  in 
its  stead.  The  nucleolus  is  also  destroyed.  With  these  alterations  of 
the  nucleus  and  the  nucleolus  the  body  of  the  cell  is  irregular,  bellied, 
diminished,  darkly  pigmented,  and  contains  small  nuclei  without  nucleoli. 
Associated  with  the  cells  thus  altered  are  found  otiiers  })erfectly  intact. 

The  central,  the  third  frontal,  and  neighboring  convolutions,  and  the 
island  of  Reil,  are  the  chief  sites  of  these  cellular  changes.  These 
observations  of  Binswanger  have  been  confirmed  by  Ijiebmann,  Zacher, 
and  Bucelski,  but  in  certaiu  investigations  undertaken  by  Fischl  he 
found  that  in  some  hardening  nietliods,  notably  in  Flcmming's,  Elirlich's, 
or  Midler's  solutions,  the  nucleoli  of  the  cells  would  disa])pear  or  diniiuish, 
the  place  of  the  nucleolus  would  often  be  taken  by  pigment,  and  its  shape 
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would  be  altered,  and  the  nuclei  would  lose  its  sharp  outlines,  wliilst  pig- 
mentary collections  would  almost  constantly  be  found  in  the  ganghons. 
Nevertheless,  as  ])athologieal  he  regarded  pigmentary  degeneration  with 
fattiness  and  entire  destruction  of  the  ganglion  cells,  and  nuclear  and  nu- 
cleolar alterations  found  in  normal  brains  are  seen  more  widely  distributed 
and  implicating  a  larger  number  of  cells  in  pathological  instances.  Fischl 
was  never  able  to  obtain  the  hyaline  degeneration  of  the  cell-body  (spoken 
of  by  Liebmann  and  Lubimow)  in  alcohol  preparations.  That  the  corti- 
cal cells  diminished  in  number  in  the  early  stages  and  in  the  galloping 
cases  has  been  observed  by  Binswanger,  although  this  was  not  very  marked, 
and  the  cells  in  the  frontal  lobe  and  the  central  convolutions  were  often 
only  affected  singly  or  in  individual  groups.  From  some  very  interest- 
ing observations  upon  the  early  alterations  in  the  ganglion  cells  of  the 
anterior  horn  Friedmann  has  concluded  that  the  death  of  the  cell  is 
effected  in  several  ways  :  (1)  By  a  homogeneous  swelling  of  the  cell, 
which  is  really  a  hyaline  transformation  of  it,  commencing  in  the  centre, 
whilst  a  small  peripheral  portion  of  the  cell  may  remain  intact  for  some 
time,  containing  the  chromatic  substance,  and  even  the  nucleus,  which 
latter  disappears  late,  but  yet  before  the  nucleolus.  (2)  By  a  granular  de- 
struction or  fatty  degeneration.  In  this  the  diseased  portions  are  trans- 
formed into  a  pale,  granular  mass  as  the  chromophile  substance  disappears. 
The  first  step  in  this  type  is  the  granulation,  and  not  the  fattiness. 
Types  1  and  2  are  often  combined.  (3)  By  sclerotic  degeneration,  which 
is  less  frequent  than  the  other  forms  in  the  acute  inflammatory  period, 
whilst  it  is  more  often  found  in  the  chronic  cases.  (4)  By  the  trans- 
parent light  cell.  This  is  a  very  rare  form,  characterized  by  the  destruc- 
tion of  all  but  a  small  portion  of  the  chromatic  substance,  the  nucleus 
often  remaining  intact.  This  author  does  not  believe  in  the  existence 
of  simple  atrophy  or  shrinking  of  the  cell,  or  in  the  so-called  cloudy 
swelling ;  the  first  being,  according  to  him,  only  the  result  of  the  homo- 
geneous degeneration,  and  the  latter  a  combination  of  swelling  with  the 
stage  of  the  molecular  destruction.  These  observations  have  not  yet 
been  confirmed,  however.  They  have  led  to  a  great  doubt  as  to  whether 
the  active  inflammatory  changes  in  the  ganglion  cells  described  by  others 
really  occurred,  inasmuch  as  they  have  probably  been  due  to  defective 
hardening  methods  or  faulty  observation. 

From  these  descriptions  it  can  be  seen  that  the  theory  of  paralytic 
dementia  being  due  to  an  interstitial  encephalitis,  as  was  maintained  by 
the  older  authors,  is  not  warrantable.  Nor  is  there  any  confirmation 
of  the  views  of  Bevan  Lewis,  who  lays  great  stress  upon  the  role 
played  by  the  connective  tissue  ;  for  he  would  have  us  regard  the  con- 
nective-tissue (or  spider  or  Deiters')  cells  as  playing  the  part  of  depura- 
tive  agents,  being,  as  he  expresses  it,  true  scavenger  cells.  He  main- 
tains that  these  bodies  are  auxiliary  to  the  capillaries — that  they  feed 
upon  the  degenerated  nerve  cells  and  fibres,  both  of  which  are  con- 
verted into  granules  or  oily  droplets ;  and  he  even  presents  many 
alterations  of  the  condition  of  these  scavenger  cells  at  different  stages 
of  the  degeneration  of  the  cortex,  figuring  them  laden  with  the  products 
of  the  disintegration  of  nerve  cells  and  nerve  fibres,  and  actually  at 
times  drawing  upon  the  perivascular  sheath  with  such  force  as  to  dis- 
tort it.     Nor,  in  view  of  these  later  investigations,  need  we  attach  more 
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than  a  relative  importance  to  certain  gross  changes  which  have  been 
observed  in  the  brains  of  paralytic  dements.  Thus,  meningeal  hemor- 
rhage may  occur  on  the  outer  surface  of  the  arachnoid  into  the  subdural 
spaces,  and  it  may  be  a  mere  streak  of  fluid  staining,  a  coagulation,  or 
a  rust-stained  pellicle  that  may  be  peeled  off,  forming  one  of  the 
varieties  of  the  so-called  arachnoid  cysts.  Fuscous  degeneration  of  the 
cortical  nerve  cells  may  sometimes  occur.  Spitzka  has  described  a 
cystic  degeneration  of  the  cortex  consisting  of  minute  cavities,  varying 
ill  size  from  a  pin-point  to  a  inillet-seed,  found  either  in  the  gray  matter 
or  in  both  the  gray  and  white. 

Clinical  History. — There  are  undoubtedly  included  under  the 
name  of  paralytic  dementia  many  diseases  which  the  future  will  differ- 
entiate, but  at  present  a  very  general  consensus  of  opinion  prevails  as  to 
what  we  shall  call  by  this  name.  In  considering  the  pathology  we  shall 
ascertain  that  paralytic  dementia  consists  of  molecular  alterations  affect- 
iuo-  the  cerebrum  as  a  mass,  and  this  should  make  it  clear  to  us  at  the 
outset  that  the  symptoms,  both  mental  and  physical,  are  almost  coex- 
tensive with  the  cerebral  functions,  so  that  there  is  scarcely  one  symptom 
to  be  found  in  other  diseases  of  the  brain  which  may  not  be  present  in 
this,  differing  only  in  the  manner  of  grouping.  The  stages  may  be 
divided  into  the  prodromal,  maniacal  or  melancholic,  and  the  demented. 

The  COURSE  of  the  disease  varies,  however,  and  only  the  first  and 
second  stages  may  be  present  in  some  instances. 

The  Prodromal  Stage. — Both  the  mental  and  physical  symptoms  of 
this  stage  are  remittent,  insidious,  and  may  be  protracted. 

Those  relating  to  the  mental  condition  consist  of  vague  and  transitory 
alterations  of  character  or  of  intensifications  of  pre-existing  mental 
traits,  but  the  essential  feature  is  an  element  of  stupidity.  Eccen- 
tricities of  behavior  are  at  first  observed  in  the  patient,  and  he  is  found 
performing  causeless  and  unexpected  acts  which  greatly  puzzle  his 
friends  or  associates.  For  example,  a  patient  of  mine  who  had  been 
newly  married  brought  a  rose  home  to  his  wife,  gave  it  to  her  affection- 
ately, seated  himself  before  his  mirror  to  brush  his  hair,  and  then  sud- 
denly arose,  slapped  her  face,  and  nonchalantly  went  about  his  dressing 
as  though  nothing  had  occurred,  without  a  word  of  explanation,  seem- 
ingly unaware  that  he  had  done  anything  out  of  the  way.  In  another 
instance  a  cautious  business-man  engaged  recklessly  in  speculation. 
Another,  who  had  hitherto  been  of  a  very  jovial  and  kind  disposition, 
suddenly  and  without  cause  became  very  suspicious  of  his  family.  On 
the  other  hand,  a  generous  man  becomes  extravagant,  a  naturally  frugal 
man  becomes  penurious,  a  talkative  individual  is  converted  into  a 
loquacious  one,  and  one  who  is  reticent  becomes  still  more  silent ;  and 
thus  we  witness  a  deepening  of  all  the  innumerable  shades  of  character. 
At  the  same  time — often,  indeed,  at  the  very  first — there  is  a  change  in 
the  finer  ethical  sentiments  whi(^h  lie  in  most  civilized  human  characters 
like  the  down  upon  the  ])each,  indicative  of  the  highest  culture,  and 
varying  in  each  individual  witii  the  sex,  age,  race,  social  station,  and 
nationality  ;  so  that  a  kind  husband  or  father  !)ecomes  brutal  or  seeks 
the  society  of  loose  women,  or  a  chaste  and  modest  woman  gives  rise  to 
remark,  or  an  affectionate  son  or  daughter  becomes  disobedient,  disre- 
spectful, or  thoughtless. 
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Physical  alterations  are  observed  contemporaneously  with  these 
mental  ones.  Tremor  and  speech  and  pupillary  alterations  are  among 
the  earliest  of  these,  though  they  are  often  so  slight  as  to  escape  the 
trained  observer.  The  tremor  generally  affects  the  facial  muscles  and 
the  tongue,  sometimes  also  the  extremities.  In  the  former  the  tremor 
is  best  seen  by  causing  the  patient  to  speak,  when  the  facial  muscles  of 
the  lower  part  of  the  face,  especially  at  the  angles  of  the  mouth,  will 
twitch  with  slight  irregular  contractions  that  are  intermingled  with 
tremor.  When  the  tongue  is  protruded  slowly  the  lingual  muscles  are 
seen  to  be  agitated  by  a  series  of  slight  fibrillary  movements.  The 
speech  defects  are  made  evident  either  by  a  slurring  and  indistinctness 
in  the  pronunciation  of  certain  words  or  consonants,  particularly  the 
labials,  or  by  a  combination  of  these  two  peculiarities.  Frequently,  how- 
ever, a  patient  will  slur  over  words  in  the  context  of  a  sentence  or  in 
ordinary  conversation  when  he  can  pronounce  them  separately  with  dis- 
tinctness. The  letter  r  is  apt  to  present  especial  difficulties,  particularly 
to  a  German  or  a  Frenchman,  with  whom  the  r  is  either  guttural  or  pro- 
longed. A  good  test  of  this  is  to  get  the  patient  to  pronounce  such  a 
sentence  as  "  riding  cavalry  brigade,"  or,  better  still,  the  same  words  in 
German,  "  reitende  Cavallerie-Brigade,"  with  the  full  German  guttural 
intonation,  or  the  sentence,  "  Round  about  the  rough  and  rugged  rocks 
the  ragged  rascal  ran."  The  tremor  in  the  extremities  when  slight  may 
be  best  detected  in  the  hand  by  causing  the  patient  to  extend  the  arm 
at  full  length  at  right  angles  from  the  body,  and  then  lightly  supporting 
the  fingers  upon  the  palm  of  the  examiner's  hand,  when  a  delicate  mus- 
cular tremor  will  be  made  evident,  like  the  throbbing  of  a  small  engine. 
In  the  lower  extremity  tremor  may  be  detected  by  having  the  patient  sit 
down  and  extend  the  lower  extremity  at  right  angles  from  the  body, 
and  then  lightly  supporting  the  heel  with  the  examiner's  palm,  when  the 
foot  and  toes  will  be  seen  trembling  with  fibrillary  tremor  that  is  usu- 
ally coarser  and  more  distinct  than  is  observed  in  the  fingers.  The 
pupillary  alterations  are  to  be  noted  in  the  size  of  the  pupils,  the  regu- 
larity of  their  contour,  and  the  reaction  of  the  iris  to  light,  to  consensual 
or  cutaneous  stimulation,  and  to  accommodation.  In  about  one  half  of 
my  cases  the  pupils  have  been  dilated,  my  observations  thus  agreeing 
with  those  of  Bevan  Lewis ;  and,  whilst  the  moderate-sized  pupil  is 
next  in  frequency,  the  contracted  pupil  is  rare.  One  pupil  was  larger 
than  the  other  in  about  one  half  of  my  patients,  which  also  confirmed 
the  experience  of  Bevan  Lewis,  but  whilst  he  found  the  right  pupil  was 
generally  tlie  larger,  this  has  not  been  a  constant  observation  in  my  expe- 
rience, as  in  the  same  case  sometimes  the  one  pupil  and  sometimes  the 
other  would  be  more  enlarged.  This  pupillary  inequality  may  be  tem- 
porary, lasting  only  a  few  days  or  weeks  at  a  time,  and  is  therefore  apt 
to  escape  observation.  The  pupil  may  be  perfectly  immobile  or  very 
slowly  reactive  when  tested  by  a  strong  light  and  focal  illumination  of 
the  eye  by  a  convex  lens,  and  in  some  cases  this  sluggish  reaction  may 
be  followed  by  wide  dilatation  ;  or  the  accommodative  movements  of 
the  eye  may  be  attended  by  no  pupillary  response  or  only  a  sluggish 
one,  while  the  want  of  the  normal  reaction  may  be  likewise  observed 
upon  stimulating  the  skin  by  the  electric  brush,  by  pinchine;,  or  by 
pricking.     It  is  usually  the  smaller  pupil  which  fails  to  react  consen- 
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sually  or  with  tlie  light  reflex,  and  tlie  consensual  movements  generally 
occur  when  there  is  impairment  of  the  light  reflex,  although  the  light 
reflex  may  be  impaired  whilst  the  consensual  reflex  persists.  In  this 
prodromal  stage  the  knee  jerk  is  abnormal  in  a  majority  of  cases,  being 
sometimes  exaggerated,  sometimes  slight,  sluggish,  or  absent.  Transient 
urinary  incontinence  is  also  an  occasional  symptom  of  the  prodromal 
stage. 

Whilst  all  the  symptoms  that  have  been  enumerated  are  more  or 
less  constant,  varying  slightly  in  intensity  perhaps,  there  are  apt  to  be 
paroxysmal  exacerbations,  when  the  mental  defects,  the  tremor,  the 
speech  alterations,  and  the  jnipillary  abnormalities  are  increased,  and 
the  face,  and  less  frequently  the  extremities,  become  congested  or  pale. 
These  symptoms  increase  in  frequency  and  intensity  as  time  goes  on, 
and  the  ataxia  which  has  constituted  the  speech  defects  invades  the 
upper  extremities  as  well.  This  extension  is  readily  detected  by  getting 
the  patient  to  write  his  name,  or  by  having  him  close  his  eyes,  swing  his 
arm  from  his  side,  and  quickly  touch  the  end  of  his  nose  with  the  tip  of 
his  index  finger.  At  this  time  the  muscular  strength  is  usually  unim- 
paired, as  the  strength  of  the  facial  muscles  or  the  grasp  of  the  hand 
will  demonstrate  even  in  this  prodromal  stage,  but  some  few  cases  will 
evince  the  paresis  in  certain  of  the  muscles  of  the  face.  For  example, 
there  may  be  detected  a  loss  of  power  in  one  eyebrow  or  one  side  of  the 
brow,  or  even  an  imperfect  action  of  one  upper  eyelid,  or  a  flattening  or 
sluggish  movement  of  the  muscles  making  the  naso-labial  fold,  or  a 
slight  deviation  of  the  tongue. 

From  a  diagnostic  as  well  as  a  medico-legal  standpoint  the  prodromal 
symptoms  are  of  vast  importance,  for  it  is  by  means  of  them  that  an 
early  diagnosis  can  be  made,  and  thereby  much  misfortune  to  the 
patient,  his  relatives,  and  his  business  interests  averted.  Gradually  or 
suddenly  patients  in  this  condition  pass  into  the  second  stage. 

In  the  maniacal  or  melancholic  dage  the  patient  has  superadded  to 
the  other  sym])toms  a  mania  or  a  melancholia,  each  with  certain  pecu- 
liarities distinguishing  it  from  tlie  corresponding  phase  of  other  forms 
of  insanity.  The  delusions  and  the  hallucinations  in  the  mania  of  par- 
alytic dementia  are  almost  invariably  ])ervaded  by  a  certain  stupidity, 
so  that  the  former  are  illogical  ;  and  with  this  stupidity  is  mingled  an 
expansiveness  or  exaggeration  of  idea  giving  rise  to  the  so-called  de- 
lirium of  grandeiu".  For  example,  the  patient  may  say  that  h(>  owns 
all  the  railroads  in  the  United  States,  or  all  the  hotels,  that  he  is  the 
wealthiest  man  in  the  world,  that  he  Mill  make  his  physician  a  ])resent 
of  a  million,  and  so  ramble  on  in  this  extravagant  strain  ;  but  Avhen 
asked  how  it  is  possible  that  he  can  be  worth  all  this  when  his  circum- 
stances are  known  to  be  far  inferior  to  what  lie  claims  them  to  be,  he 
reiterates  his  assertion  without  attem])ting  to  r(>Mson  about  it.  In  this 
respect  he  affords  a  marked  contrast  to  the  ])nrMuoiac,  who  may  have  the 
same  grand  conceptions,  but  will  adroitly  lend  them  ])lausibility  by  any 
number  of  settled  and  fine-s])un  reasons.  It  is  this  tinge  of  stupidity  or 
dementia  coloring  the  delusions  and  hallucinations  that  is  so  especially 
characteristic  of  the  paralytic  dement  and  gives  one  of  the  names  to  the 
disease.  The  mania  usually  becomes  violent,  and  in  occasional  instances 
may  lead  to  a  fatal  tennination  by  exhaustion.      >\'liile  obstinate  insomnia 
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and  post-cervical  ache  do  not  accora])any  the  melancholia  of  the  paralytic 
dement,  there  are  often  suicidal  tendencies,  and  the  delusions  and  liallu- 
cinations  are  the  depressed  ones  characteristic  of  ordinary  melancholia. 
Illusions  have  been  observed  in  paretic  dements  in  some  few  instances, 
but  their  occurrence  is  very  difficult  to  determine  in  sucli  cases.  Par- 
oxysms of  terror,  coming  on  frequently  without  external  cause,  are 
characteristic  in  both  tlie  melancholia  and  the  mania. 

As  has  been  already  said,  this  second  stage  of  mania  or  melancholia 
may  be  wanting  in  certain  cases  in  which  there  is  a  simple  dementia 
throughout,  but  if  present  it  usually  merges  into  the  tliird  stage  of 
dementia. 

Although  a  certain  element  of  stupidity  prevails  throughout  all  three 
stages  of  the  disease,  this  stage  of  dementia  proper  is  characterized  by 
real  lack  of  mental  faculty  to  a  greater  or  less  degree,  so  that  the  patient 
becomes  stupid  or  childish,  talking  and  acting  foolishly,  at  the  same 
time  that  he  may  be  difficult  to  restrain  temporarily. 

Epileptiform  or  apoplectiform  attacks  may  occur  throughout  all  the 
stages  of  paralytic  dementia — I.  e.  there  may  appear  at  any  time  slight  loss 
of  consciousness,  with  or  without  convulsions,  localized  or  generalized, 
or  losses  of  consciousness  varying  from  mere  syncope  to  prolonged  coma, 
with  paralysis  that  may  be  hemiplegic  or  monoplegic  in  distribution  or 
affecting  speech.  Paresis  affecting  at  first  the  lower  extremities  usually 
begins  to  be  apparent  toward  the  end  of  the  first  stage  or  during  the 
second,  showing  itself  at  first  only  in  the  paroxysmal  exacerbations,  but 
gradually  increasing  in  degree  until  eventually  it  may  result  in  complete 
paralysis  of  both  the  upper  and  lower  extremities.  Occasionally,  how- 
ever, the  paretic  symptoms  are  among  the  earliest,  and  it  is  by  no  means 
rare  to  find  an  initial  tremor,  pupillary  alterations,  and  defects  in  speech 
accompanied  by  a  paresis  of  one  side  of  the  face  and  tongue,  or  to  note 
that  the  patient,  even  at  this  early  stage,  has  a  distinct  paresis  superadded 
to  his  ataxia. 

An  important  aid  to  diagnosis  may  at  times  be  found  in  the  pecu- 
liarity of  certain  symptoms,  such  as  affection  of  sight,  smell,  hearing, 
tactile,  pain,  muscular  sense,  and  temperature,  which  should,  therefore, 
be  considered  in  detail. 

That  the  sense  of  smell  is  always  defective  in  the  initial  stage  of 
general  paresis  was  claimed  by  Voisin,  but  in  this  he  has  not  been 
borne  out  by  the  later  writers,  and  my  experience  leads  me  to  state 
unqualifiedly  that  he  is  mistaken,  although  I  have  occasionally  seen  it 
affected  in  cases  of  cerebral  syphilis  simulating  general  paresis.  Most 
writers  are  agreed  in  stating  that  it  is  certainly  impaired  in  the  later 
stages,  but  I  regard  this  to  be  rather  due  to  the  mental  impairment  than 
to  any  organic  lesion  of  the  olfactory  apparatus  itself. 

A  peculiar  variety  of  mental  blindness,  first  described  by  Fiirstner, 
is  sometimes  observed.  Usually  the  defect  is  in  one  eye,  especially  the 
right.  The  patient  can  name  and  recognize  single  letters,  but  when 
combined  in  a  Avord  they  are  not  recognized,  and  it  is  the  same  with 
simple  objects.  The  ophthalmoscopic  appearances  are  usually  of  little 
diagnostic  value,  as  comparatively  few  cases  furnish  any  lesion  of  the 
eye,  but  when  present  it  is  generally  of  the  nature  of  a  primary  optic- 
nerve  atrophy.     Even  this  condition  is  not  usually  observed  until  the 
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disease  is  well  established,  and  therefore  has  but  slight  value  in  the 
question  of  diiferential  diagnosis. 

Word-deafness  is  observed  at  times,  but  at  the  onset  hearing  is  occa- 
sionally over-acute. 

In  the  first  stage  of  general  paresis  the  sense  of  pain  is  usually 
acute,  and  hyperaesthesia  and  neuralgia  are  apt  to  occur.  I  believe 
Sander  is  right  when  he  calls  attention  to  the  fact  that  an  onset  of 
migraine  without  a  precedent  history,  either  personal  or  hereditary,  in 
an  individual  in  the  fourth  decade  of  life  is  of  great  diagnostic  value. 
When  the  disease  is  well  marked  anaesthesia  is  a  usual  accompaniment 
of  general  paresis,  and  it  may  occur  even  in  the  early  stage.  In  six 
cases  reported  by  Mendel  in  which  there  was  marked  anaesthesia  there 
was  also  a  spinal  lesion  ;  but  the  former  has  occurred  in  patients  of  mine 
in  which  there  were  no  spinal  symptoms  whatsoever,  and  it  is  not  neces- 
sary that  there  should  be  such.  This  anaesthesia  in  the  latter  stages  may 
become  very  complete.  Mickle  relates  an  instance  of  a  patient  chew- 
ing his  right  forefinger  as  if  it  had  been  a  piece  of  tough  food,  so  that 
it  became  gangrenous  and  was  amputated  without  any  general  or  local 
anaesthesia,  the  patient  gazing  stupidly  at  the  operation  without  the  least 
concern  or  evidence  of  pain.  A  similar  case  of  amputation  is  recorded 
by  Baillarger,  and  Lines  tells  how  a  patient  seized  a  live  coal  and  kept 
it  in  his  hand  long  enough  to  produce  a  severe  burn.  I  have  seen  anaes- 
thetic phenomena  almost  similar  to  this  in  several  instances,  and  in  one 
case  that  had  just  passed  out  of  the  initial  stage  into  an  attack  of  mania 
the  anaesthesia  was  so  complete  that  a  large  jagged  wound  caused  by  the 
patient  thrusting  his  hand  through  a  plate-glass  window  was  dressed 
without  the  slightest  sensibility  being  manifested.  It  is  always  well  to 
remember  this  tendency  to  anaesthesia  when  general  paretics  are  made  to 
bathe  in  warm  weather,  as  it  is  often  the  explanation  of  the  so-called 
parboiling  accidents  occurring  in  asylums  which  create  so  great  a  furor 
in  the  columns  of  sensational  newspapers.  In  cases  complicated  with 
tabes  fulgurant  and  stabbing  pains  may  be  observed. 

Diagnosis. — It  should  be  borne  in  mind  that  general  paresis  is  in 
reality  a  gradual  dementia,  complicated  by  stupid  delusions,  often  expan- 
sive in  nature,  by  motor  symptoms  that  are  ataxic  in  the  initial  stage 
and  paralytic  in  the  later,  by  pupillary  alterations,  by  general  tremor  that 
causes  a  ]>eculiar  pronunciation,  and,  in  many  instances,  by  the  super- 
vention of  a  mania  or  melancholia  upon  the  initial  symptoms.  It  there- 
fore is  really  a  chronic  dementia  of  a  peculiar  type,  with  physical  symp- 
toms. The  pupillary  changes,  the  tremor  of  the  tongue  and  facial 
muscles,  and  the  peculiar  pronunciation,  associated  with  mental  alteration 
that  is  stupidly  eccentric  and  vague,  the  tendency  to  paroxysmal  exacer- 
bations, lasting  several  days  or  longer,  during  which  time  all  the  symptoms 
are  exaggerated,  and  flushing  or  pallor  is  sujieradded, — all  these  make  a 
picture  in  the  early  stage  that  is  seen  only  in  tliis  disease,  although 
many  others  resemble  it  to  a  certain  extent.  AVIien  to  these  symptoms 
are  joined  delusions  of  grandeur,  the  diagnosis  becomes  very  easy  ;  but 
even  when  the  dementia  has  not  been  interrupted  by  any  markedly 
expansive  delusions  the  consideration  of  the  foregoing  facts  is  amply  suf- 
ficient for  a  diagnosis.  AVhen  a  melancholia  or  mania  of  sudden  or 
gradual  onset  is  added  to  these  symptoms  of  the  initial  stage,  the  diag- 
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nosis  is  still  more  easy,  and  one  should  be  careful  to  obtain  in  every  case 
of  mania  or  ni  'lancholia  the  precedent  history. 

It  is  necessary  to  differentiate  general  paresis  from  cerebral  syphilis, 
melancholia  or  mania,  primary  dementia,  secondary  dementia,  katatonia, 
paranoia,  disseminated  sclerosis,  paralysis  agitans,  lepto-meningitis  cere- 
bri, alcoholism,  bromism. 

Although  I  am  aware  that  I  hold  my  opinion  alone  against  most 
authors,  I  feel  quite  positive  that  cerebral  syphilis  can  be  diagnosed  in 
most  cases  by  means  of  the  symptoms  to  which  I  have  called  attention 
— namely,  quasi-periodical  headache  and  insomnia,  both  headacke  and 
insomnia  ceasing  upon  the  supervention  of  any  paralytic  or  convulsive 
symptoms.  When  a  cerebral  disease  characterized  by  these  symptoms, 
preceded  or  not  by  a  history  of  specific  infection,  passes  into  dementia 
resembling  general  paresis,  in  the  larger  number  of  instances  a  fairly 
positive  diagnosis  can  be  made.  In  some,  however,  in  "which  the  history 
of  these  initial  symptoms  is  absent,  the  diagnosis  is  impossible. 

As  has  been  already  emphasized,  every  case  of  mania  or  melan- 
cholia should  have  the  previous  history  carefully  reviewed,  so  that  the 
melancholiac  or  maniacal  stage  of  a  general  paresis  may  not  be  mistaken 
for  an  initial  mania  or  melancholia. 

Primary  dementia  occurs  in  individuals  who  are  younger  than  gen- 
eral paretics,  and  the  character  of  the  dementia  is  entirely  difFerent,  the 
patient  acting  in  a  silly  manner  and  talking  foolishly  and  incoherently, 
while  the  onset  of  dementia  is  sudden  in  comparison  with  the  very 
gradual  and  insidious  onset  of  the  first  stage  of  general  paresis.  It  must 
also  be  remembered  that  primary  dementia  comes  on  fully  developed, 
whilst  the  dementia  of  general  paresis  is  only  manifested  vaguely  in  the 
earlier  stage.  The  ataxia,  the  pupillary  alterations,  the  apoplectiform 
and  epileptiform  attacks  are  absent  in  primary  dementia. 

Secondary  dementias  are  invariably  subsequent  and  terminal  conditions 
of  different  forms  of  insanity,  as  implied  by  the  term  ;  but  the  history 
should  make  it  evident  in  every  instance  that  the  previous  insanity  has 
not  been  of  the  nature  of  general  paresis. 

A  case  of  katatonia  may  at  times  be  mistaken  for  general  paresis, 
but  a  careful  history  and  examination  of  the  patient  should  remove  all 
difficulties  of  differential  diagnosis.  The  disease  is  a  cyclical  one,  inter- 
rupted by  epileptiform,  choreiform,  and  cataleptoid  attacks  as  it  passes 
through  its  various  mental  phases,  and  is  characterized  by  verbigeration. 
General  paresis  is,  on  the  other  hand,  a  chronic  dementia  of  a  remittent  and 
insidious  type,  occasionally  varied  by  demented  agitation  or  demented  de- 
pression without  verbigeration,  sometimes  with  epileptiform  and  apoplecti- 
form attacks,  but  seldom  or  never  with  cataleptoid  symptoms.  The  reflex 
pupillary  alterations  and  inequality  are  wanting  in  katatonia,  as  are  also 
the  tremor,  the  ataxia,  the  peculiar  speech,  and  the  eventual  paresis. 

The  expansive  delusions  of  some  paranoiacs  may  be  mistaken  for 
general  paresis,  but  the  resemblance  between  the  two  diseases  is  too 
slight  to  subject  to  a  prolonged  error  of  judgment.  On  the  part  of  the 
former  the  delusions  are  always  reasoning  and  logical  within  certain 
limits,  while  those  of  the  general  paretic  are  illogical  and  stupid.  Occa- 
sional tremor  of  tongue  or  facial  muscles  may  accompany  paranoia,  but 
the  patient  is  abnormally  keen  and  acute,  instead  of  evincing  the  de- 
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mentia  of  the  general  paretic ;  and  the  ataxia,  the  characteristic  pupil- 
lary alterations,  the  tremor,  the  tremulous  speech,  the  apoplectiform  or 
epileptiform  attacks,  and  the  terminal  paresis  are  lacking  in  him. 

It  is  not  always  easy  to  differentiate  paralytic  dementia  from  dissem- 
inated sclerosis,  and  from  a  meningitis  of  the  pia  mater  the  diagnosis  is 
sometimes  equally  diflftcult.  The  mental  symptoms  in  disseminated 
sclerosis  are  not  usually  so  pronounced  at  the  beginning.  There  is  not 
the  same  degree  of  ataxia  ;  there  are  more  apt  to  be  nystagmus  and  the 
pupillary  alterations  characterizing  general  paresis ;  and  the  tremor  pre- 
cedes the  mental  symptoms  by  a  period  of  months  or  years.  In  dissem- 
inated sclerosis  the  tendency  to  paroxysmal  exacerbations  which  is  seen 
in  most  cases  of  general  paresis  is  absent,  whilst  the  intention  type  of 
tremor  observed  in  the  early  stage  of  disseminated  sclerosis  is  rare  in 
general  paresis. 

From  paralysis  agitans  the  diagnosis  is  easy  because  of  the  peculiar 
bent  attitude  of  the  patients,  the  slow,  deliberate  speech,  instead  of  the 
stuttering,  scanning  enunciation  of  the  general  paretic ;  by  the  lack  of 
mental  symptoms,  except  some  dulness  in  the  later  stage  ;  by  the  lack  of 
marked  pupillary  alterations  except  those  belonging  to  old  age  ;  and  by 
the  absence  of  any  paroxysmal  exacerbations,  although  it  should  be 
always  remembered  that  in  the  aged  apoplectiform  attacks  may  occur 
at  any  time. 

Alcoholism  at  first  sight  may  bear  a  striking  resemblance  to  general 
paresis,  especially  in  those  cases  where  the  pathological  findings  consist 
of  opacities  of  the  pia  mater  and  congestion  of  the  cerebral  substance. 
The  diagnosis  can  be  made  by  means  of  the  alcoholic  history,  the  rela- 
tively acute  onset  of  the  symptoms,  the  tendency  of  the  delusions  to  be 
more  keen  and  logical  than  those  of  general  paresis,  and  to  partake  of 
the  character  of  suspicion,  especially  of  marital  infidelity.  The  fact  that 
prolonged  alcoholism  will  of  itself  produce  a  genuine  general  paresis  must 
not  be  lost  sight  of,  however,  and  that  these  cases  which  we  are  now 
considering  are  those  of  acute  alcoholism. 

The  acne,  the  fetid  breath,  the  excessive  stupidity  without  delusions 
characteristic  of  bromism,  together  with  the  history,  should  be  sufficient 
to  indicate  its  difference  from  so  serious  a  malady  as  paretic  dementia. 
Bromide  intoxication  should  be  suspected  by  the  lack  of  other  pujiil- 
lary  alterations  than  dilatation,  by  the  lack  of  tremor  and  ataxia,  by 
thick,  muffled  speech  rather  than  a  tremulously  scanning  one,  and  by 
the  early  onset  of  general  weakness  that  may  simulate  paresis. 

Prognosis. — In  general  paresis  the  prognosis  is  an  exceedingly 
serious  one,  although  competent  observers,  such  as  Minot,  have  recorded 
cases  of  cure.  It  should  always  be  borne  in  mind  that  remissions  of 
considerable  duration  may  occur  in  any  case.  These  I  have  witnessed, 
but  never  a  permanent  cure. 

Treatment. — In  any  case  of  general  paresis  the  first  point  to  deter- 
mine is  whether  there  has  been  a  history  of  cerebral  syj^hilis,  and  then, 
if  it  is  possible,  to  cause  improvement  of  the  symptoms  by  large  and  in- 
creasing doses  of  the  iodide,  either  alone  or  in  combination  with  mercury. 
Should  there  be  no  cerebral  syphilis,  tlie  use  of  either  iodide  or  mercury 
will  be  of  slight  value,  simply  diminisliiug  the  ten(l(Micy  to  convulsive 
and  apoplectiform  attacks  and  to  agitation  ;  but  for  the  latter  effect  the 
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-dose  need  not  exceed  fifteen  or  twenty  grains  three  times  a  day.  Large 
doses  of  ergot  have  sometimes  seemed  to  me  to  have  a  favorable  effect. 
Commencing  with  half  a  drachm  of  the  fluid  extract  three  times  a 
day,  the  doses  may  be  increased  to  half  an  ounce  if  the  patient's  stomach 
M^ill  endure  such  a  quantity.  Sulphate  of  quinine,  five  to  ten  grains  at 
bedtime  occasionally,  with  twenty  grains  of  bromide  of  potash,  has  also 
seemed  to  me  to  be  of  considerable  use.  The  attack  of  mania  can  be 
quieted  by  means  of  warm  baths,  by  hyoscyamine,  by  the  bromides,  and 
by  tincture  of  veratrum  viride.  In  using  warm  baths  the  patient's  sen- 
sations should  never  be  relied  upon ;  the  temperature  should  not  exceed 
100°  or  105°  F.,  as  there  may  possibly  be  the  anaesthesia  which  has  been 
spoken  of,  while  carelessness  may  easily  lead  to  vesication.  The  crys- 
tallized form  of  hyoscyamine  should  be  used — Merck's  preparation  being 
the  best  in  my  opinion — and  the  doses  should  vary  from  g-^  to  j^ 
grain  once  or  twice  a  day.  The  large  doses,  -^j^  to  2V  grain,  that  are 
sometimes  recommended,  have  not  gained  my  approval.  The  sedative 
effect  of  hyoscyamine  will  be  increased  without  adding  to  its  depressing 
influence  by  combining  each  dose  with  ten  or  fifteen  grains  of  the 
bromide  of  potassium.  The  tincture  of  veratrum  viride  is  sometimes  of 
excellent  use  in  quieting  maniacal  excitation  in  doses  of  five  to  ten 
drops,  but  it  should  always  be  carefully  watched,  and  should  not  be 
given  patients  with  a  cardiac  lesion.  No  form  of  electricity  has  proven 
of  the  smallest  value  to  me  in  the  treatment  of  cases  of  general  paresis. 


IDIOCY  AND  IMBECILITY. 
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Idiocy  is  not  in  itself  an  entity.  It  includes  clinical  conditions 
which  arise  from  many  causes,  and  which  depend  upon  anomalies  of 
cerebral  structure  of  diverse  character.  No  definition,  therefore,  can 
satisfactorily  describe  the  various  manifestations  of  the  infirmity,  to- 
gether with  their  causes  and  their  morbid  anatomy. 

The  study  of  idiocy  is  a  study  of  the  pathology  of  the  infantile  brain 
rather  than  that  of  any  individual  disease.  It  has  to  do  with  mental 
deficiencies  so  pronounced  that  the  life  of  the  individual  is  purely  vege- 
tative, as  well  as  with  those  which  are  so  inconspicuous  that  they  only 
become  evident  upon  close  observation.  It  includes  also  any  and  all  of 
the  multifarious  causes  and  lesions  which  interfere  with  the  develop- 
ment of  the  encephalon.  In  spite,  however,  of  the  heterogeneous  cha- 
racter of  the  pathology,  causes,  and  symptoms  of  idiocy,  the  clinical 
forms  have  certain  characteristics  in  common,  and  it  has  been  found 
more  convenient  to  describe  the  various  conditions  as  a  whole,  rather 
than  to  consider  them  separately. 

In  the  following  pages  the  term  idiocy  will  be  used  as  a  generic 
designation  for  the  intellectual  deficiencies  which  occur  in  infancy  or 
childhood  as  the  results  of  congenital  or  acquired  cerebral  lesions.  The 
slighter  degrees  of  mental  incapacity  will  be  called  feeble-mi ndedness, 
and  the  degrees  between  it  and  profound  idiocy,  imbecility. 

Etiology. — The  causation  of  idiocy  is  concerned  with  the  processes 
which  interfere  with  the  normal  development  of  the  brain.  The  chief 
anatomical  evidence  at  present  available  for  the  determination  of  the 
time  required  for  the  gross  development  of  the  cerebrum,  and  to  a  cer- 
tain extent,  consequently,  of  intellectual  capacity,  is  derived  from  the 
weight  of  the  brains  of  persons  at  diiferent  ages.  From  a  table  arranged 
by  Vierordt,^  which  is  based  upon  the  examination  of  417  cases,  it  ap- 
pears that  the  most  rapid  accessions  in  brain  weight  occur  during  the 
first  two  years  of  life.  Thus  the  mean  brain-weight  is,  at  birth,  381 
grammes,  but  at  the  end  of  the  first  year  of  life  it  has  reached  945 
grammes;  at  the  end  of  the  second  year  it  is  1025  grammes,  or  nearly 
three  times  its  weight  at  birth.  The  increase  in  succeeding  years  is  less 
rapid,  but,  with  slight  variations,  is  constant  until  the  fifteenth  year, 
when  the  maximum  is  attained.  These  facts  have  an  important  bearing 
on  idiocy,  and  furnish  a  means  of  differentiating  that  condition  from 
dementia,  since  dementia  consists  in  loss  of  intellectual  power  due  to 
lesions  affecting  the  developed  brain.  As  Voisin  ^  has  aptly  put  it,  "  The 
idiot  is  poor,  the  dement  is  bankrupt."  Inasmuch  as  the  brain  has  attained 

1  Arch,  fur  Anat.  u.  Phys.,  1890.  *  L' Idiotic,  Paris,  1893. 
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its  greatest  growth,  as  far  as  can  be  determined  by  weight,  at  the  fifteenth 
year,  mental  enfeeblement  occnrring  after  that  age  should  be  called  de- 
mentia, and  not  idiocy. 

By  far  the  larger  number  of  idiots  are  born  with  brains  which  are 
either  already  imperfectly  developed,  or  which  receive  the  check  to 
development  in  the  first  few  years  of  life.  Over  60  per  cent,  are  con- 
genital. Of  286  acquired  cases  quoted  by  Piper,^  in  216,  or  75  per  cent., 
the  defects  in  intellectual  calibre  became  apparent  in  the  first  four  years 
of  life.  In  the  first  and  second  years  it  was  30  per  cent,  and  24  per 
cent,  respectively.  It  is  very  unusual  for  idiocy  to  appear  after  the 
seventh  year. 

Boys  are  aifected  twice  as  frequently  as  girls.  In  cases  due  to 
difficult  labor  this  proportion  increases  to  three  to  one — a  fact  which 
is  explained  by  the  relatively  larger  size  of  the  male  child. 

Determining  Causes. — The  determining  causes  of  idiocy  are  divided 
into  three  classes  : 

1.  Those  occurring  before  birth  ; 

2.  Those  occurring  at  birth  ; 

3.  Those  occurring  in  infancy  and  childhood. 

1.  Prenatal  Causes. — As  has  been  said,  more  than  one  half  of  all 
cases  of  idiocy  are  congenital ;  it  is  in  them  that  the  agency  of  heredity 
is  particularly  conspicuous.  The  transmission  from  parent  to  offspring 
of  the  tendency  to  defective  or  abnormal  development  follows  such  pecu- 
liar and  seemingly  irregular  laws  that  a  thorough  history  of  a  family  is 
often  necessary  for  the  demonstration  of  morbid  hereditary  factors.  Such 
a  history  being  frequently  unobtainable,  we  cannot  always  prove  in 
idiocy,  any  more  than  in  other  degenerative  conditions,  the  morbid 
heredity  to  which  all  analogy  would  point  as  a  cause.  In  a  certain  pro- 
portion of  cases,^  however,  this  factor  is  demonstrable.  It  exists  as  au 
organic  proclivity  in  persons  whose  nervous  systems  are  exhausted,  dis- 
eased or  defective,  to  transmit  to  their  descendants  nervous  systems 
which,  in  their  turn,  are  either  incapable  of  proper  development  or 
which  are  abnormally  liable  to  succumb  to  the  action  of  disease-inducing 
agents.  It  is  the  manifestation  of  a  deterioration  of  the  vital  forces. 
Under  the  name  of  degeneration,  it  has,  especially  in  recent  years,  been 
the  subject  of  much  discussion  and  speculation.  To  discuss  degenera- 
tion in  its  relations  to  morbid  heredity  would  be  far  beyond  the  limits 
of  the  present  article.  Nevertheless,  mention  of  a  few  of  the  well- 
established  facts  in  regard  to  it  is  essential  for  an  understanding  of  the 
causation  of  idiocy. 

The  causes  of  degeneration  are  numerous  and  varied.  Anything 
which  exhausts  or  invalidates  the  nervous  system  of  an  individual  ren- 
ders him  prone  to  transmit  to  his  oflPspring  an  imperfect  ])hysical  legacy. 
The  diseases  which  are  especially  undesirable  testators  are  insanity,  hys- 
teria, c])ilepsy,  or  any  chronic  degenerative  disease  of  the  nervous  sys- 
tem ;  syphilis,  tuberculosis,  gout,  and  rheumatism  also  figure  in  this 
class.  The  nervous  system  need  not  be,  however,  actively  diseased. 
Conditions  of  exhaustion,  such  as  neurasthenia,  or  of  chronic  intoxica- 

'  Zur  Ai'tinhf/ic  rh'r  Tdlnlic,  Berlin,  ISO!!. 

'^  iSee  Hliiittlcwortli  and  Reach:  "  Idiocy  and  Imbecility,"  Takers  Dictionary  of  Psycho- 
logical  Medicine,  Pliilada.,  1892. 
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tion,  such  as  alcoholism,  are  of  themselves  sufficient  to  endanger  either 
perfect  develo])ment  or  the  acquisition  of  normal  resisting  force  in  the  nerv- 
ous systems  of  descendants.  Similar  results  may  occur  from  consanguin- 
eous marriages,  especially  if  the  family  history  is  not  perfect.  Senility 
of  the  father,  temporary  exhaustion,  intoxication,  or  perverted  mental 
states  in  either  parent  at  the  time  of  conception,  must  also  be  regarded 
as  causes.  "  Young  man,"  said  Diogenes  to  a  feeble-minded  boy,  ''  thy 
father  must  have  been  very  drunk  when  thy  mother  conceived  thee."  ' 

Finally,  physical  or  psychical  evidences  of  degeneration  may  appear 
in  children  whose  forbears  presented  no  more  pronounced  degenerative 
evidences  than  eccentricity  or  criminal  tendencies.  Although  these 
causes  are  most  prominent  when  on  the  maternal  side,  they  act  in  various 
ways.  The  hereditary  taint  may  come  from  one  or  both  parents  or  from 
one  or  both  grandparents.  It  may  affect  only  one  of  a  family  of  chil- 
dren, leaving  the  others  apparently  normal  or  at  most  eccentric. 

Morbid  nervous  heredity  is  not  necessarily  direct.  It  is  an  unstable 
or  imperfect  nervous  system,  rather  than  any  individual  disease,  which 
is  transmitted,  and  the  clinical  manifestations  of  such  instability  or  im- 
perfections depend  largely  upon  the  environment  of  the  individual. 
Thus  the  child  of  an  alcoholic  father  may  be  epileptic,  or  the  child  of  an 
epileptic  may  be  insane  or  idiotic  without  ever  giving  any  evidences  of 
epilepsy. 

Degeneration  is  progressive.  The  larger  the  number  of  degenerate 
members  in  a  family  the  greater  is  the  likelihood  of  more  widespread 
and  more  pronounced  deterioration  in  the  offspring  of  its  individual 
members. 

Idiocy  is  the  last  stage  of  degeneration,  and  eventually  results  in 
extinction  of  race. 

Among  other  prenatal  causes  of  idiocy  are  to  be  reckoned  any  ma- 
ternal disease  or  any  accident  of  pregnancy  by  which  the  nutrition,  and 
consequently  the  development,  of  the  embryo  may  be  impaired.  In 
this  category,  consequently,  fall  infections  (notably  those  of  tuberculosis 
and  syphilis),  fright,  anxiety,  and  similar  psychic  influences  which  prove 
injurious  to  the  mother,  and  traumatisms,  which  may  injure  either  mother 
or  child. 

2.  Parturitional  Causes. — The  factors  which  are  active  at  the  time  of 
delivery  in  the  causation  of  idiocy  are  mainly  of  traumatic  character,  and 
are  such  as  may  bring  about  direct  injury  of  the  infant  brain  or  its  mem- 
branes, or  such  as  may  obstruct  the  circulation  for  too  long  a  time. 
Thus  prolonged  parturition  by  causing  ])rotracted  pressure  on  the  un- 
united bones  of  the  skull  may  seriously  compress  'le  brain  or  may 
induce  asphyxia.  Compression  of  the  head  by  force^i  .  figures  in  a  cer- 
tain proportion  of  cases.  Premature  birth  can  only  oe  regarded  as  a 
cause  when  it  can  be  shown  that  it  and  the  idiocy  are  not  both  results 
of  a  common  underlying  condition. 

3.  Causes  Acting  After  Birth. — The  most  important  of  these,  and 
the  ones  which  are  susceptible  of  the  most  reasonable  proof,  are  diseases 
of  the  brain  and  its  membranes.  Epilepsy,  infantile  convulsions,  and 
meningitis  are  especially  prominent  in  this  connection.  Hemorrhage,, 
particularly   from   the  meninges,  is  probably  the  most  fertile  cause  of 

'  Voisin  ;    Op.  cii. 
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paralytic  idiocy.  To  the  infective  fevers,  especially  scarlatina  and  enteric 
fever,  a  causal  influence  is  frequently  traceable.  In  rare  cases  the 
mental  deterioration  appears  to  be  the  immediate  consequence  of  a  fall 
or  a  bloAv  on  the  head  (traumatic  idiocy).  Proof  of  the  other  factors, 
such  as  fright,  overwork  at  school,  etc.,  which  are  not  infrequently  cited 
as  causes  of  idiocy,  is  generally  difficult  to  establish.  These  agencies 
are  often  advanced  by  the  family  of  the  patient  in  explanation  of  the 
mental  condition,  but,  inasmuch  as  idiocy  is  so  frequently  congenital, 
and  since  it  may  exist  for  some  time  unsuspected,  these  and  similar 
indefinite  causes  are  only  to  be  accepted  with  caution. 

Pathology. — Idiocy  depends  upon  developmental  defects  of  the 
encephalon.  While  it  is  generally  true  that  the  more  imperfect  the 
mental  power,  the  more  probable  it  is  that  the  brain  defects  are  serious 
and  conspicuous,  and  that  gross  encephalic  deficiencies  prevent  the 
elaboration  of  the  intellect,  the  truth  of  these  statements  is  not  universal, 
A  brain  which  to  the  unaided  eye  presents  only  trifling  variations  from 
the  normal  may  never  have  become  the  seat  of  the  higher  intellectual 
faculties ;  and,  conversely,  a  congenital  absence  of  cerebral  tissue  may 
be  found  after  death  in  persons  who  during  life  Avere  not  remarked  as 
lacking  in  mental  capacity.  Although  brain  defects  vary  with  their 
causes,  we  are  unable  to  describe  the  pathology  of  idiocy  according  to 
causation,  because  the  inhibiting  influence  is  most  frequently  exerted 
during  intrauterine  life,  and  defies  our  attempts  to  accurately  determine 
either  its  character  or  the  time  of  its  action.  Accordingly,  the  most 
that  can  be  done  here,  in  speaking  of  pathological  anatomy,  is  to  men- 
tion the  more  important  varieties  of  brain  defects  found  after  death 
in  persons  who  presented  during  life  the  symj)toms  of  intellectual 
retardation. 

Such  defects  exist  in  varying  degrees.  They  may  be  associated  with 
failure  of  development  of  the  bones  and  membranes,  and,  when  complete, 
constitute  the  condition  known  as  anencephaly  ;  when  partial,  encepha- 
locele  or  encephalo-meningocele.  In  such  cases  the  infants  are  either 
born  dead  or  survive  their  birth  but  a  short  time.  Or  the  failure  in 
development  may  be  limited  chiefly  to  the  cortex,  while  the  basal  ganglia 
are  normal  in  size.  The  cortical  anomalies  consist  principally  in  rudi- 
mentary development  of  the  convolutions,  shown  by  imperfect  markings 
or  by  an  aberrant  development  (microgyria),  or  one  hemisphere  or  cer- 
tain lobes  only  may  be  rudimentary.  Certain  tracts  and  certain  of  the 
basal  ganglia,  notably  the  corpus  callosum,  the  corpora  albicantia,  and 
the  optic  thalami,  may  be  totally  deficient.  Bourneville  '  has  found 
bilateral  absence  of  the  lobes  of  the  cerebellum. 

Sachs  ^  calls  attention  to  the  fact  tliat  a  congenital  absence  of  the 
cranial  nerve  nuclei,  causing  ocnlo-motor  and  facial  paralysis,  is  not 
unusual. 

Some  of  the  above-mentioned  anomalies  are  the  results  of  agenesis, 
others  are  due  to  circulatory  disturbances.  ]M(>ningeal  hemorrhage 
causes  extensive  destnictiou,  aud,  when  its  immediate  results  have  dis- 
aj)peared,  leaves  cysts  and  deficiencies  in  the  cerebral  structure. 

In  a  small  jjroportion  of  cases  tumors,  especially  solitary  tubercles, 

'  Rerhercfies  sur  I'JEpilepsie  el,  I'Idiotie,  Paris. 

■■'  A  Treatise  on  the  Nervous  Diseases  of  Children,  N.  Y.,  1895,  p.  603. 
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are  found  after  death.     In  all  cases  adherence  of  the  membranes  to  the 
skull  or  to  each  other  are  generally  met  with. 

Porencephaly. — A  condition  originally  described  by  Heschl/  con- 
sisting in  a  funnel-shaped  cavity  in  the  brain,  whose  base,  directed 
toward  the  surface,  is  covered  by  the  dura  and  pia,  and  whose  apex 
goes  inward,  where  it  may  or  may  not  communicate  with  the  lateral 
ventricles.  The  most  frequent  situation  of  porencephaly  is  in  the  infe- 
rior portions  of  the  precentral  and  post-central  convolutions,  in  the 
adjacent  part  of  the  frontal  convolution,  and  in  the  island  of  Reil.  It 
may  be  bilateral,  although  it  is  more  frequently  confined  to  one  side. 
The  convolutions  surrounding  the  porus,  or  hole,  are  usually  irregular 
or  smaller  than  normal,  and,  as  a  rule,  there  are  associated  anomalies  in 
other  parts  of  the  brain. 

The  causes  of  this  condition  are  obscure.  Kundrat  ^  refers  it  to  an 
anaemic  necrosis  resulting  from  disturbances  of  foetal  circulation,  while 
in  an  elaborate  and  recent  study  Von  Kahlden  ^  explains  it  by  agenesis. 
The  microscope  may  some  day  throw  more  light  on  this  question. 

Contrasted  with  these  more  or  less  circumscribed  defects  are  those 
which  affect  the  brain  in  its  entirety.  They  may  be  most  conveniently 
considered  as  hypertrophy  of  the  brain,  microcephalia,  and  internal  or 
chronic  hydrocephalus. 

Hyjyertrophy  of  the  brain  is  a  rare  condition,  and  is  supposed  to  be 
congenital.  It  is  due  to  an  increase  in  the  neuroglial  elements  in  the 
cortex  and  in  the  white  matter.  This  hypertrophy  may  cause  a  great 
increase  in  size.  Ziegler  *  reports  a  case  of  a  girl  of  20  years  whose 
brain  weighed  1857  grammes.  The  enlargement  of  the  encephalon  may 
interfere  with  the  closure  of  the  fontanelles,  or,  if  the  bony  union  takes 
place,  the  cranial  vault  may  be  thinned  from  the  effects  of  pressure. 
Consequently,  hypertrophy  of  the  brain  may  be  easily  mistaken  clini- 
cally for  hydrocephalus. 

Microcephalia. — In  its  broadest  meaning  microcephalia  is  a  condition 
in  which  the  brain  fails  to  attain  its  full  development  either  in  weight 
or  size,  and  is  consequently  one  of  the  most  frequent  brain  anomalies  of 
idiocy.  In  its  more  restricted  and  usual  meaning  the  term  applies  only 
to  brains  which  are  uniformly  small,  without  presenting  localized  lesion. 
As  such,  microcephalia  is  the  result  of  a  generalized  arrest  of  develop- 
ment and  is  not  common. 

When  it  occurs  it  may  be  so  marked  that  many  of  the  fissures  are 
rudimentary  or  are  absent,  and  that  the  whole  brain  is  less  than  half  its 
normal  weight ;  or  the  gross  defects  may  be  apparent  in  one  or  two  con- 
volutions only,  although  the  encephalon  as  a  whole  is  somewhat  smaller 
and  lighter  than  usual.  The  cranial  capacity  is  also  diminished.  This 
condition  is  probably  not  induced  by  a  premature  union  of  the  bones  of 
the  skull,  but  by  pathological  causes  which  act  on  the  brain  itself.  It 
is  frequently  associated  with  internal  hydrocephalus. 

Hydrocephalus  internns  may  comjjlicate  any  of  the  anomalies  already 
described,  or  it  may  exist  as  a  condition  sui  generis.  It  consists  in  an 
abnormal  increase  of  secretion  into  the  ventricles  of  the  brain  of  a  fluid 

^  Gehimdefeet  und  Hydrocephalus.  Vierteljhs.  fur  d.  prak.  HeUkund,  1859,  Bd.  61,  p.  61. 
2  Die  Porencephalie,  Graz,  1882.  '*  Zieyler's  Beitrdge,  1895,  xviii.  p.  231. 

^ Lehrbuch  der  Path.  Annt. 
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closely  allied  in  chemical  constitution  wdth  the  normal  cerebro-spinal 
fluid.  As  a  result  the  ventricular  cavities  of  the  brain,  with  the  excep- 
tion of  the  fourth,  are  dilated,  and  the  brain  substance  is  compressed  and 
flattened.  In  extreme  cases  the  cranial  cavity  is  almost  wholly  occu- 
pied by  fluid,  and  the  brain  is  reduced  to  a  mere  shell.  The  immediate 
cause  is  attributable  to  some  disturbances  in  the  ependyma. 

In  the  mici'oscopical  anatomy  of  idiocy  are  naturally  to  be  sought  the 
explanations  of  the  psychical  conditions,  yet  contributions  to  this  branch 
of  the  subject  are  conspicuously  few.  Most  of  our  knowledge  is  founded 
upon  the  masterly  work  of  Hammarberg.^  From  the  study  of  a  series 
of  carefully  chosen  cases,  controlled  by  sections  from  normal  brains, 
Hammarberg  concluded  that  "  the  psychic  defects  of  idiocy  depend 
upon  an  absence  of  functionally  capable  cortical  cells — an  absence 
which  is  caused  by  the  greater  part  of  the  cerebral  cortex  remaining  in 
the  developmental  stage  corresponding  to  that  of  the  normal  of  embry- 
onal life  or  of  early  infancy,  and  as  a  result  of  which  only  a  small 
number  of  cells  become  developed  during  the  growth  of  the  cortex." 
This  is,  of  course,  nothing  more  than  one  would  be  led  to  expect  from 
analogy,  but  by  means  of  the  microscope  Hammarberg  was  able  to 
demonstrate  conspicuous  cellular  deficiencies  in  brains  whose  gross- 
appearances  were  normal. 

Further  into  the  pathology  of  idiocy  it  is  needless  to  enter  here 
The  conditions  of  the  cranium,  as  regards  size  and  shape,  and  the 
various  deformities  of  the  body,  will  be  considered  on  a  later  page. 
The  anomalies  of  the  spinal  cord  and  peripheral  nerves  have  never 
been  investigated  with  minute  care.  Certain  portions  of  the  spinal 
cord  may  be  defective,  or  the  cerebral  lesions  may  cause  descending 
degenerations.  The  viscera  are  frequent  seats  of  tubercular  and  degen- 
erative lesions. 

Symptoms. — The  symptoms  of  idiocy,  inasmuch  as  they  are  the  clini- 
cal expressions  of  defective  cerebral  development,  are  modified  by  the 
character,  extent,  and  time  of  appearance  of  their  causes.  Gross  lesions 
which  affect  large  areas  of  the  brain  cause  not  only  profound  idiocy, 
but  conspicuous  physical  deformities  as  well.  Hydrocephalus,  micro- 
cephalia, paralytic  and  myxoedematous  idiocy  have  individual  and 
striking  peculiarities.  The  time  of  the  arrest  of  brain-growth,  although 
difficult  to  ascertain,  exerts  an  important  influence  upon  the  degree  of 
the  intellectual  enfeeblement.  It  affects  prognosis  from  the  point  of 
view  of  education  and  of  vitality,  and  it  affects  diagnosis  by  assisting 
in  tlio  discovery  of  the  cause. 

The  Ix'ginning  of  congenital  or  early  acquired  idiocy  is,  however, 
usually  difficult  to  determine.  From  the  time  of  its  birth  it  may  be 
f)bserved  that  the  child  does  not  take  the  breast  properly  or  does  not 
hiugh.  A  mother  who  has  borne  normal  children  may  notice  tluit  the 
last  one  is  different  from  the  others,  but  it  is  usually  six  months  or  more 
bcfon;  she  becomes  alarmed  at  her  child's  indifference  to  the  ordinary 
diversions  of  the  nursery.  Indeed,  tlie  eliild  often  is  not  brought  for 
medical  examination  until  he  has  jiassed  the  walking  nge  without  learn- 
ing to  use  his  legs,  or  has  reached   his  second  or  third  year  without 

'  Sindien  iiher  Klinik  und  Path,  der  Idintie,  von  Dr.  Carl  Hammarberg;  JJerausgegeben- 
von  Prof.  Dr.  S.  S.  Henschen,  Upsala,  1895. 


SYMPTOMS.  865 

acquiring  any  words.  Examination  tlien  reveals  the  true  condition. 
Jn  acquired  cases,  on  the  otiier  hand,  in  which  intellectual  progress, 
previously  normal,  ceases  after  some  well-recognized  causes,  such  as 
fever  or  convulsions,  the  symptoms,  by  contrast,  are  usually  apparent 
at  once. 

Although  the  symptoms  of  idiocy  whi(;h  are  physical  and  mental 
differ  widely  in  character,  degree,  and  association,  it  is  most  convenient 
to  describe  them  together,  reserving  for  a  summary  the  characteristics 
of  the  more  common  clinical  types. 

Phifsical  Si/iiiptoiufi. — Cranial  anomalies  are  the  most  constant  of  the 
physical  symptoms  of  idiocy.  The  skull  is  too  large  or  too  small,  is 
asymmetrical  on  one  side  only,  or  presents  general  inequalities  in  its 
measurements. 

The  following  measurements,  compiled  by  Peterson  from  the  exam- 
inations of  500  new-born  children  at  the  Sloan  Maternity  Hospital, 
may  be  accepted  as  representing  the  normal  average  for  the  infant 
skull : 

Occipitofrontal  diameter .  11.13 

Horizontal  circumference 34.50 

Greatest  transverse  diameter '  .    9.10 

"While  some  deviations  are  physiological,  marked  differences  from 
these  measurements  involve  a  pathological  significance.  In  micro- 
cephalia the  circumference  and  all  diameters  are  decreased  ;  in  hydro- 
cephalus, increased.  The  dolichocephalic  skull  is  long  and  flat,  the 
antero-posterior  diameter  being  pro])ortionately  larger  than  the  trans- 
verse ;  in  the  brachycephalic  the  transverse  diameter  is  too  great  and 
the  skull  seems  flattened  from  before  backward. 

The  nose  is  frequently  malformed  ;  the  ears  present  various  degen- 
erative anomalies.  The  lips  are  thick,  and  imperfections  in  the  teeth 
and  prominence  of  the  lower  jaw  are  particularly  constant.  In  short, 
congenital    idiocy  furnishes    a  rich   collection  of  the  various  physical 

Fig.  88. 


Growth  of  beard  in  a  female :  .stigma  of  degeneration  (Incurables'  Hospital). 

stigmata  of  degeneration.  Deformities,  asymmetries,  and  anomalies 
of  the  face  (Fig.  88),  palate,  eyes,  body,  limbs,  and  genital  organs  are 
present  in  profusion. 

In  addition  to  these  inherited  defects,  the  individual  may  be  further 
deformed  by  the  addition  of  localized  palsies,  with  resulting  shortening 
and  contractures  in  the  limbs. 
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The  general  appearance  of  the  patient  depends  parth'  upon  the  phys- 
ical sN^mptonis  aiul  partly  upon  the  degree  of  the  intellectual  defect. 
General  l)ody -growth  is  almost  unexce})tionally  interfered  with.  Nearly 
all  the  patients  are  undersized,  ill-proporti(Mied,  and  clumsy  in  their 
movements.  Nearly  all  are  homely,  and  profound  idiots  are  extremely 
repulsive  in  appearance.  They  lie  in  bed  motionless  or  performing 
rhythmical  movements,  mute  or  giving  utterance  to  meaningless  sounds. 
The  attention  cannot  be  attracted.  Saliva  runs  from  the  open  mouth  ; 
the  fteces  and  urine  are  passed  in  bed.  In  milder  grades  the  general 
appearance  varies  with  the  type  of  the  infirmity,  some  of  the  patients 
being  constantly  in  action,  running  to  and  fro  in  the  wards,  others  sit- 
ting quietly  by  themselves,  others  timid  and  shrinking,  and  others  pre- 
senting no  immediately  noticeable  differences  from  the  appearance  of 
normal  people. 

Mental  State. — The  psychology  of  idiocy  has  to  do  with  defects  in 
sense  perceptions  and  in  the  acquisition  and  association  of  ideas,  brought 
about  by  arrested  development  of  the  brain. 

It  is  by  the  proper  appreciation  and  association  of  sensations  that  as 
children  we  become  acquainted  with  our  environment.  As  the  impres- 
sions of  sight,  hearing,  taste,  smell,  and  touch  are  repeated  and  multi- 
plied, they  begin  to  acquire  for  us  individual  significance,  until  from 
associated  memories  we  gain  ideas  regarding  the  objects  by  which  we 
are  surrounded. 

Those  who  are  born  M'ith,  or  who  early  acquire,  defects  in  specialized 
brain  areas  or  in  sense  organs  are  more  or  less  cut  off  from  the  chain  of 
ideas  normally  olitained  through  these  parts.  The  congenitally  blind 
can  never  acquire  conceptions  of  color ;  the  child  born  with  bilateral 
deficiencies  in  the  temporo-sphenoidal  lobes  is  not  only  deaf,  but  is  also, 
unless  systematically  educated,  deprived  of  the  possibility  of  speech. 
In  the  larger  number  of  idiots,  however,  the  lesions  are  distributed 
rather  than  selective,  and  the  mental  condition  must  be  explained  by 
lack  of  interpretation  of  sensorial  messages,  rather  than  by  fault  in 
their  transmission.  It  is  psychic  rather  than  sensorial.  Sensations 
])ass  to  the  receiving  centres  and  are  perceived,  but  through  lack  of 
attention  fail  to  a(!quire  an  intellectual  value.  As  Seguin  ^  aptly  says, 
"  The  idiot  sees,  but  he  does  not  look."  AVe  may  add  that  he  hears, 
but  he  does  not  listen,  and  that  he  tastes,  smells,  and  feels  without  noticing 
these  sensations.  He  is  consequently  shut  off  from  his  normal  fellow- 
creatures,  and  leads  a  life  of  vegetative  isohition  which  is  sad  to  look 
upon,  but  of  the  sadness  of  which  he  is  himself  unaware. 

Although  in  a  large  majority  of  idiots  the  visual  sense  organ  is 
unimpaired,  anomalies  of  sight  are  the  most  frequent  symptoms  of 
idiocy.  The  child  is  not  attracted  by  lights  or  colors  or  moving  objects, 
and,  through  failure  to  o1)serve  them,  does  not  acquire  ideas  of  form 
or  distance  or  color.  In  j)rofound  idiots  this  sense  may  be  so  useless 
that  the  |)atients  i)ay  no  attention  whatsoever  to  their  environment. 
'J'ljreatening  jnovements,  such  as  shaking  a  stick  Ix-fore  the  eyes,  causes 
the  patient  neither  to  wild-:  nor  dodge.  In  imbeciles,  on  the  other  hand, 
association  of  visual  ])(ice))tions  may  l)c  in  every  Avay  normal,  and 
between    idiocy  and    imbecility  there    are  various    degrees    of    defect. 

'  Iiliocii  diid  itH  I'ri'dliiH'iil  hj/  the  Plii/.-<iulo(jical  ]\fclIiod,  X.  Y.,  18G6. 
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Vision  is  tlio  most  important  of  the  senses  from  an  educational  ])oint 
of  view,  and  its  defect,  either  peripheral  or  central,  seriously  interferes 
with  normal  development. 

Defects  in  the  ear  or  auditory  nerve  are  even  less  frecpicnt  than 
defects  in  the  peripheral  visual  apparatus.  Xevertheless,  manv  idiots 
do  not  notice  sounds  at  all.  In  some  profound  idiots  a  sudden  and  un- 
expected noise  may  make  them  jump  or  give  other  evidence  of  hearing. 
Others  pay  no  attention  whatsoever  to  noises  of  any  kind,  and  in  sucli 
cases  it  is  impossible  to  tell  whether  the  patient  is  really  deaf  or  whether 
the  ap])arent  deafness  is  due  to  lack  of  attention. 

In  less  profound  idiots  the  attention  can  l^e  usually  attracted  l)v  vari- 
ous auditory  stimuli,  and  especially  by  music;  in  imbecility  hearing  is 
in  all  respects  normal. 

Taste  and  smell  are  frequently  affected  in  idiocy.  The  patients  do 
not  distinguish  between  different  odors  and  different  flavors.  In  rare 
cases  the  sense  of  smell  is  abnormally  acute.  Most  idiots  are  gluttons. 
They  will  often  eat  anything,  even  the  most  repulsive  substances,  that 
they  can  lay  their  hands  on.  Their  voracity  is  only  limited  by  the 
quantity  of  food  Avithin  reach.  Many  idiots,  who  cannot  be  attracted 
by  any  other  means,  show  signs  of  excitement  and  pleasure  at  the 
prospect  of  a  meal. 

General  sensibility  appears  diminished.  In  profound  idiocy  there  is 
not  only  an  apparent  absence  of  the  perception  of  tactile  sensations, 
but  the  patients  also  seem  to  suffer  no  pain  even  from  severe  wounds 
and  mutilation. 

The  muscular  sense  appears  late  in  all  idiots,  and  in  profound  idiots 
it  may  never  develop.  One  of  the  patients  at  the  almshouse,  thirty 
years  of  age,  though  not  paralyzed,  has  never  been  able  to  sit  up  or 
walk  or  to  make  any  co-ordinated  use  of  the  hands.  AVhen  the  develop- 
ment of  the  muscular  sense  is  only  retarded,  the  child  does  not  begin  to 
Avalk  till  he  is  four  or  five  years  of  age  or  even  older.  He  is  sIom'  in 
learning  how  to  use  the  hands  ;  he  does  not  learn  how  to  grasp  objects 
properly. 

When  some  power  of  co-ordinated  use  of  the  muscles  is  finallv  ac- 
quired, it  is  clumsy  and  grotesque.  The  gait,  when  not  interfered  with, 
is  slovenly.  The  patients  let  things  fall  from  their  hands ;  their  move- 
ments are  ataxic  and  irregular ;  upon  attempting  to  execute  some  in- 
tended movement  the  body  and  limbs  are  thrown  into  contortions  ;  on 
attempting  to  speak  the  face  is  thrown  into  grimaces.  The  automatic 
movements,  or  the  tics  of  the  French  writers,  are  very  common,  espe- 
cially in  microcephalics.  The  patients  seem  to  derive  pleasure  from 
rhythmical  oscillation  ;  they  Avag  their  heads  from  side  to  side  or  from 
before  backward  or  in  a  rotatory  way ;  or  the  movement  may  be  chiefly 
at  the  hips  and  back,  the  patient  slowly  rocking  himself  to  and  fro  or 
from  side  to  side.  There  is  often  also  a  rhythmic  play  of  the  features 
or  of  the  arms  and  hands. 

The  organic  sensations  may  be  almost  entirely  M'anting  in  idiots. 
Profound  idiots  pass  their  urine  and  fteces  apparently  unconsciouslv, 
and  show  but  little  or  no  desire  for  food  or  drink  unless  it  is  put  before 
them.  In  milder  degrees  these  defects  may  be  less  marked,  and  in  im- 
beciles they  are  usually  normal,  or,  as  regards  food  and  drink,  at  least 
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exaff operated.  The  instinct  of  self-preservation,  Avhich  underlies  the 
strnw'2:le  for  existence  throughout  the  animal  kingdom,  may  be  entirely 
wanting  in  idiots.  From  lack  of  interpretation  of  the  messages  sent  by 
the  sense  organs,  from  absence  of  memory^  from  want  of  correlation  of 
cause  and  effect,  the  idiot  is  afraid  of  nothing,  shrinks  from  nothing, 
and  exposes  himself  to  constant  danger.  Where  the  mental  enfeeble- 
ment  is  less  pronounced  the  patient  may  know  enough  to  neither  lean 
aoainst  the  stove  nor  cut  his  fingers  with  a  knife,  but  is  indifferent  to 
such  dangers  as  of  being  run  over  in  the  street  or  of  poisoning  himself 
by  eating  or  drinking  anything  he  may  lay  his  hands  on.  Many  of  the 
applications  for  admission  to  idiot  asylums  are  made  for  the  purpose  of 
securing  protection  for  these  unfortunate  creatures. 

Sleep  is  usually  undisturbed  in  idiocy.  Insomnia  and  agitation  result 
occasionally,  however,  from  various  causes. 

The  desire  for  movement  is  often  well  developed.  The  patient  may 
be  constantly  walking  to  and  fro  or  making  the  automatic  movements 
or  tics  of  which  mention  has  already  been  made.  Sollier^  describes  the 
case  of  an  epileptic  idiot  who  took  a  particular  delight  in  climbing  trees, 
and  Avho  (although  he  never  learned  to  feed  himself)  could  do  so  without 
falling. 

The  sexual  instinct  is  absent  in  profound  idiots.  Although  neai'ly 
all  idiots  masturbate,  in  the  profounder  degrees  of  idiocy  at  least  this  is 
to  be  interpreted  as  an  automatic  movement  rather  as  a  gratification  of 
sexual  desire.  Puberty  is  usually  late  in  appearing.  Sexual  perver- 
sion of  all  kinds  is  frequently  observed  among  imbeciles,  and  these 
latter  also  often  take  pleasure  in  obscene  language  and  in  personal  inde- 
cencies. The  instinct  of  imitation  is  never  perfectly  developed.  In  the 
patients  who  pay  no  attention  whatsoever  to  their  surroundings  it  is,  of 
course,  entirely  absent ;  in  the  feeble-minded,  on  the  other  hand,  it  is 
present  in  greater  degrees.  Many  idiots  and  imbeciles  possess  individual 
faculties  or  aptitudes  disproportionate  to  their  general  intellectual 
powers.  Robbie,  a  diplegic  idiot  at  the  Incurables'  Hospital,  New 
York,  who  cannot  talk  or  feed  himself,  draws  recognizable  likenesses 
of  the  attendants  and  nurses.  All  idiots  are  fond  of  music,  and  some, 
extremely  defective  in  other  ways,  show  remarkable  powers  of  playing 
on  musical  instruments  and  of  remembering  tunes.  It  is  only  in  excep- 
tional cases,  however,  that  these  aptitudes  are  in  themselves  remarkable. 

Destructiveness  and  self-mutilation  are  also  prominent  characteristics 
in  some  idiots. 

In  profound  idiocy  the  sentiments  are  absent.  In  lesser  grades  they 
are  present,  and  often  are  very  well  develo])ed.  Imbeciles  and  the 
feeble-minded  are  susceptible  to  physical  pleasure  and  pain,  less  so  when 
these  sentiments  have  a  moral  or  intellectual  basis.  They  often  become 
attached  to  one  another  and  to  their  attendants,  and  some  of  them  evince 
great  satisfaction  at  visits  from  the  meml)ers  of  their  fiunilies.  All  idiots 
are  timid,  and  those  who  may  seem  courageous  are  in  reality  cowards, 
exposing  tlicmselves  to  danger  from  ignorance  rather  than  from  bravery. 
In  the  lesser  grades  of  intellectual  deficiency  irascibility  and  attacks  of 
sudden  and  ajiparent  causeless  anger  are  sometimes  prominent  features, 
during  Avhich  the  patients  break  everything  Avithin  reach,  and  even  attack 
'  P.vjcholofjic  de  I'Idiote  et  de  I' Imbecile,  Paris,  1891. 
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innocent  individuals.  The  sentiments  of  right  and  wrong  are  never 
fully  developed,  and  are  absent  altogether  in  profound  idiots.  Vanity 
is  a  prominent  feature  in  imbeciles,  and  even  in  idiots  in  whom  intelli- 
gence is  almost  totally  lacking  love  of  attention  and  personal  adornment 
is  often  conspicuous. 

It  Avould  be  impossible  to  enter  here  into  a  discussion  as  to  the  part 
played  by  language  in  the  elaboration  of  the  intellect.  That  a  certain 
degree  of  intelligence  can  exist  independently  of  spoken  or  written  lan- 
guage there  can  be  no  doubt.  On  the  other  hand,  the  range  of  ideas  is 
necessarily  limited  in  persons  in  whom  no  association  of  ideas  is  pro- 
duced by  symbols  or  sounds.  In  idiocy,  inasmuch  as  the  cerebral 
defects  are  usually  generalized,  the  inferences  to  be  drawn  as  to  the 
educating  power  of  written  or  spoken  speech  are  not  particularly  valu- 
able. The  facts  are  briefly  as  follows  :  Profound  idiots  are  practically 
mutes,  as  the  sounds  they  utter  are  inarticulate  and  almost  meaningless, 
neither  do  they  understand  what  is  said  to  them.  In  the  paralytic 
forms  the  speech  disturbances  may  be  due  to  localized  lesion  of  the 
centres  of  language.  When  infantile  cerebral  palsy  occurs  after  these 
centres  have  developed  and  are  functionally  active,  there  may  be 
aphasia  similar  to  that  of  adults,  except  that  it  is  associated  with  left 
hemiplegia  more  frequently  than  is  aphasia  in  adults. 

In  most  imbeciles  and  feeble-minded  speech  is  retarded  in  appear- 
ing— a  fact  which  is  often  the  first  sign-post  of  the  mental  condition. 
From  the  absolute  mutism  and  lack  of  understanding  of  spoken  or 
written  language  in  profound  idiocy  to  the  cases  in  which  these  func- 
tions are  in  many  ways  normal  there  are  various  gradations.  Disturb- 
ances of  articulation,  such  as  jerky  utterances,  lisping,  "  baby  talk,"  etc., 
are  frequent.  Many  imbeciles  are  very  loquacious.  Echolalia  some- 
times occurs  in  a  remarkable  degree  in  idiots  who  never  talk  voluntarily. 
It  is  entirely  automatic,  as  the  patient  does  not  understand  the  words 
he  repeats,  thus  being  analogous  to  the  long  recitations  and  readings  of 
which  many  imbeciles  are  capable,  although  unal)le  to  explain  a  word 
of  what  they  have  spoken  or  read.  Reading,  writing,  drawing,  and 
speaking  in  the  lesser  grades  of  idiocy  may  be  at  first  sight  normal. 
When,  however,  the  patients  are  asked  the  meaning  of  what  they  say 
or  write  or  draw,  their  apparent  proficiency  is  shown  to  be  largely  me- 
chanical, and  the  result  of  habit  rather  than  of  the  outcome  of  higher 
intellectual  activity. 

From  the  defects  in  the  faculty  of  language  and  from  imperfect  ap- 
preciation of  special  sensations  it  naturally  follows  that  the  intelligence 
in  idiocy,  even  when  these  sensori-motor  defects  are  not  pronounced,  is 
of  a  low  order.  The  higher  kind  of  memory,  which  is  formed  by 
sensorial  impressions,  and  which,  through  the  association  and  compari- 
son of  ideas,  is  the  basis  of  judgment  and  will,  is  never  well  developed 
in  these  patients.  If  it  were,  they  would  not  be  idiots.  This  acquired 
memory  implies  comprehension — a  faculty  which  is  absent,  in  a  great 
degree  at  least,  even  in  those  idiots  and  imbeciles  who  have  special 
aptitudes  for  recollection.  The  judgment  is  always  imperfect.  Con- 
sciousness is  absent  in  profound  idiots  ;  in  the  lesser  grades  it  is  impos- 
sible to  determine  exactly  the  degree  of  its  existence.  All  volition  is 
wanting  in  profound  idiots.     In  some  idiots  and  in  imbeciles  there  are 


870  IDIOCY  AND  IMBECILITY. 

volitional  impulses  which  find  their  expression  in  action  rather  than  in 
inhibition. 

There  can  be  no  legal  responsibility  for  the  lower  grades  of  idiots. 
They  are  unable  to  manage  their  affairs  or  to  enjoy  political  or  civil 
rights.  Imbeciles  and  the  feeble-minded  who  are  at  liberty  may  retain 
these  rights,  although  they  are  in  many  respects  irresponsible.  The 
sudden,  violent,  and  unprovoked  outbursts  ojp  destructive  or  homicidal 
fury  to  which  these  patients  are  subject  are  in  reality  insane  impulses, 
for  which  they  are  not  legally  accountable.  Under  the  present  lunacy 
laws  of  the  State  of  New  York  patients  with  such  tendencies  may  be 
confined  in  the  State  hospitals  for  the  insane. 

Diagnosis. — The  diagnosis  of  idiocy  merits  more  careful  considera- 
tion than  is  commonly  bestowed  upon  it.  It  is  too  frequently  forgotten 
that  an  early  appreciation  by  the  physician  of  the  degree  of  intellectual 
enfeeblement,  the  probable  nature  of  the  underlying  lesion,  and  the 
special  clinical  class  to  which  the  patient  belongs  is  associated  with 
significant  importance  for  prognosis  and  treatment.  By  being  able  to 
foretell  what  the  outcome  of  the  infirmity  is  probably  to  be  the  physician 
adds  to  his  own  reputation.  But  a  more  cogent  reason  for  the  closer 
study  of  these  cases  is  the  weighty  consideration  to  the  patient  and  to 
society  of  early  diagnosis.  With  certain  notable  exceptions  the  chief 
hope  for  mentally  deficient  children  lies  in  the  timely  institution  of 
pedagogic  measures.  Education,  which  is  totally  useless  in  profound 
idiots  only,  can,  in  the  lesser  degrees  of  the  condition,  materially  widen 
the  intellectual  horizon  of  those  who,  without  it,  would  be  little  better 
than  the  lower  animals.  To  be  successful,  however,  it  must  be  begun 
in  infancy  or  early  childhood. 

The  diagnosis  of  the  intellectual  defect  depends  chiefly  upon  an  appre- 
ciation of  what  has  been  said  concerning  the  psychology  of  idiocy.  In 
pronounced  and  advanced  cases  no  diagnosis  is  simpler,  but  in  the  early 
months  of  infancy,  when  gross  defects  are  absent,  the  solution  of  the 
proljlem  is  difficult  or  impossible.  It  demands  on  the  part  of  the  physi- 
cian not  only  a  knowledge  of  infant  psychology,  such  as  may  be  found 
in  Preyer's  work,^  in  which  the  normal  development  for  the  first  forty 
months  of  life  is  portrayed,  but  also  that  he  be  familiar  with  such  devia- 
tions from  the  normal  standard  as  are  not  inconsistent  with  ultimate 
mental  and  physical  health.  When  physical  abnormalities  are  added  to 
the  psychical  defects  the  diagnosis  is  much  easier.  Paralysis,  deform- 
ities, or  any  of  the  stigmata  of  degeneration  are  valuable  diagnostic 
aids,  and  often  call  attention  to  peculiarities  in  the  mental  state  which 
otherwise  might  have,  for  a  time  at  least,  escaped  observation  ;  similarly, 
an  arrest  of  intellectual  jirogress  after  some  well-recognized  cause  may 
prevent  any  possibility  of  doubt. 

The  di((f/iio-sii<  <f  the  c<iut«'  is  frequently  impossible  and  only  occa- 
sionally of  practical  service,  yet  its  importance  may  be  very  great. 
The  conditions  with  which  the  commoner  forms  of  idiocy  are  most 
likely  to  be  confused  arc  cerebral  tumors  and  cretinism.  Tumors, 
especially  solitary  tubercles,  in  the  cerebruni  or  cerebellum  may 
cause    the    enlargement    of  the   head    and   other    signs   of  hydroce])h- 

•  The  Mind  of  Ihr  Child:  "J.  Tlie  Henscs  ami  Will;  2.  The  Doveliiptiifiit  of  the 
Intellect,"  trans,  by  II.  W.  Brown,  N.  Y.,  1888. 
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alus  internus ;  cretinism,  in  common  Avitli  most  of  the  other  forms 
of  idiocy,  is  usually  observed  in  the  early  months  of  life.  Until  1891 
it  was  regarded  as  one  of  the  more  hopeless  forms  of  idiocy.  The 
diagnosis  of  these  affections  is  so  fully  described  elsewhere  (Vol.  III., 
p.  G9o)  that  it  is  only  necessary  to  allude  to  it  here.  But  that  the 
possibility  of  their  existence  should  be  ever  present  in  the  mind  of  the 
physician  who  has  to  do  with  mentally  deficient  children  has  been 
amply  proved  by  the  history  of  cerebral  surgery  and  of  the  therapeutic 
uses  of  the  thyroid  gland. 

IJi(i(/ncms  as  to  Clinical  Type. — In  preceding  pages  no  attempt  has 
been  made  to  classify  the  various  brain  defects  which  may  give  rise  to 
idiocy.  AVhile  many  such  classifications  have  been  elaborated  by 
eminent  anthorities,  and  have  been  based  successively  upon  causation, 
pathological  anatomy,  time  of  appearance,  and  clinical  type,  none  of  them 
is  in  all  respects  satisfactory.  It  has  seemed  more  advisable  in  this 
article  to  insert  in  this  place  descriptions  of  the  more  important  clinical 
forms,  instead  of  attempting  any  systematic  classification. 

Hydrocephalic  Idiocy} — Hydrocephalic  idiocy  includes  the  cases  in 

Fig.  89. 


Hydrocephalic  imbecile  (Incurables'  Hospital). 

which  the  mental  enfeeblement  is  due  to  pressure  on  the  cortex  brought 
about  by  over-distention  of  the  lateral  ventricles.  It  sometimes  com- 
plicates other  varieties  of  brain  anomalies,  but  frequently  exists  as  an 
independent  condition.     It  is  especially  prone  to  appear  in  the  children 

1  For  a  fuller  discussion  of  hydrocephalus  see  Peterson,  N.  Y.  Med.  Joum.,  Julv 

25,  189G. 
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of  persons  who  were  drunkards  or  were  themselves  branded  with  some 
of  the  stigmata  of  degeneration. 

Enlargement  of  the  head  is  its  most  striking  symptom  (Fig.  89).  If 
the  onset  of  hydrocephalus  is  delayed  until  the  sutures  and  fontanelles 
are  closed,  the  increase  in  the  size  of  the  cranium  is  often  not  particularly 
noticeable  ;  when,  howeyer,  the  condition  is  congenital  or  appears  in  the 
earlier  months  of  life,  this  symptom  is  very  conspicuous.  The  head  is 
usually  rounded  in  shape,  it  may  be  increased  by  one-third  of  its  normal 
circumference,  and  offers  a  great  contrast  to  the  small  face  below  it. 
The  frontal  eminences  are  unusually  prominent.  The  fontanelles  are  open 
in  early  cases  only.  The  teeth  are  defective  as  a  rule.  The  face  is 
Avrinkled  and  old  looking.  Hydrocephalic  children  are  the  "little  men" 
and  ''  little  women "  of  the  idiot  asylums.  The  increase  in  size  and 
weight  of  the  cranial  contents  may  be  more  than  the  muscles  of  the 
child  can  support,  and  he  is  consequently  obliged  to  remain  lying 
down  or  to  have  the  head  supported  when  he  sits  up. 

The  general  symptoms  consist  in  anaemia  and  emaciation,  which 
frequently  pass  into  marasmus.  Rachitic  deformities,  variously  dis- 
tributed palsies,  and  epileptiform  convulsions  are  frequent  complica- 
tions. The  children  do  not  learn  to  walk  early  even  when  there  is  no 
paralysis.  The  mental  deficiency  is  variable  in  degree.  As  a  rule,  the 
patients  are  serious,  quiet,  and  not  inclined  to  movement,  offering  in 
this  respect  a  contrast  to  microcephalics  of  a  similar  degree  of  general 
intelligence.  The  power  of  speech  is  fairly  well  acquired  in  many 
cases.  Vanity  is  a  conspicuous  characteristic,  especially  in  females. 
The  course  of  hydrocephalus  is  uncertain.  In  perhaps  the  larger  num- 
ber of  cases  the  encejjhalic  affection  is  progressive,  and  the  child  dies 
in  infancy  or  early  childhood  as  a  result  of  complicating  disease,  of 
which  pneumonia  is  the  most  frequent.  In  other  cases  the  process  is 
checked  and  the  patient  continues  to  live  as  a  quiet  and  inoffensive 
imbecile,  amenable  to  a  certain  degree  of  education. 

Micvocephalic  Idiocy. — In  nearly  all  paralytic  idiots  the  head,  in 
addition  to  being  asymmetrical,  is  smaller  than  normal ;  the  patients 
are  consequently  microcephalic.  Microcephalia  and  microcephalic  idiocy, 
however,  are  terms  which  are  reserved  for  the  cases  in  which  the  brain 
and  its  case  are  uniformly  diminished  in  size,  without  offering  evidence, 
such  as  paralysis,  of  a  circumscribed  lesion.  Considered  as  such, 
microcephalia  is  much  less  frequent  than  hydrocephalus.  As  clinical 
types  the  patients  offer  in  many  ways  direct  contrasts  to  hydrocephalics 
(Fig.  90,  p.  873).  In  many  microcephalic  skulls  the  sutures  have  been 
found  closed  at  an  early  age,  but  there  are  also  so  many  recorded  cases 
of  abnoi-mally  small  brains  in  whic^h  the  sutures  had  remained  open  that 
early  closure  of  the  sutures  cannot  be  regarded  as  an  imj)ortant  cause 
of  this  condition.  Indeed,  very  little  is  known  concerning  the  causes 
of  microcephaly,  other  than  those  which  are  generally  active  for  the 
various  ])hases  of  idiocy. 

The  general  appearance  of  mi('r()ce])hnlie  skulls  consists  in  a  cone- 
shaped  or  oxyeepjialic  skull,  which  is  diminislied  in  size.  The  forehead 
is  low  and  slanting,  the  eyes  seem  very  liigli  up,  and  tlie  unusual  promi- 
nence of  the  face  gives  the  whole  head  a  bird-like  or  animal-like  a])])ear- 
ance.      General   bodily   development  is    usually   much    repressed,  and 
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many  of  the  patients  are  absolute  dwarfs.  When  the  intellectual  defects 
are  very  pronounced,  the  general  characteristics  of  raicrochepalics  are 
the  same  as  those  of  profound  idiocy,  whatever  its  cause.  But  in  lesser 
degrees  microcephalia  has  a  certain  individuality.     In  such  cases  the 


Fig.  90. 


'^''^MmS^^^iJBMMM"" 


Microcephalic  idiot  (Incurables'  Hospital). 

patients  are  active  and  energetic,  although  their  movements  are  purpose- 
less. The  different  varieties  of  tics  already  mentioned  are  particularly 
frequent.  The  senses  are  active,  but  lack  of  systematic  attention  pre- 
vents sense-impressions  from  gaining  any  intellectual  value.  Few 
microcephalics  can  talk  coherently.  The  sexual  instinct  is  not  well 
developed.  Physical  stigmata  of  degeneration  are  frequent.  The 
course  of  these  cases  is,  in  a  way,  better  and  worse  than  that  in  hydro- 
cephalic idiocy,  for  while  the  nutrition  and  general  health  are  often 
good,  the  patients  sometimes  living  to  an  advanced  age,  the  prospects 
for  intellectual  evolution  are  more  gloomy  than  for  hydrocephalus,  and 
are  in  direct  ratio  to  the  size  of  the  head. 

Paralytic  Idiocy. — Under  this  heading  are  grouped  the  cases  in 
which  some  gross  cerebral  lesion  arrests  the  evolution  of  the  mental 
faculties,  and  at  the  same  time,  by  destroying  more  or  less  completely 
the  upper  segments  of  the  motor  path,  causes  paralysis  of  the  limbs.  It 
includes  the  important  chapter  of  the  infantile  cerebral  palsies  in  wdiich 
intellectual  defects  are  combined  with  the  physical  disabilities.  The 
clinical  types  of  paralytic  idiocy  vary  with  the  distribution  of  the  palsy, 
with  the  age  at  onset,  and  with  the  character  and  causes  of  the  lesions. 
The  distribution  of  the  palsy  is  (1)  hemiplegic,  (2)  diplegic,  and  (3)  para- 
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plegic.  Nearly  all  of  the  diplegic  and  paraplegic  cases  are  congenital  or 
are  observed  shortly  after  delivery.  The  hemiplegias  occur  most  fre- 
quently in  the  first  three  years  of  life.  The  most  reasonable  explanation 
for  the  diplegias  and  paraplegias  is  an  extravasation  of  blood  in  the  longi- 
tudinal lissure  between  the  hemispheres,  brought  on  by  traumatisms  or 
pressure  during  delivery,  which  compresses  the  motor  tracts  from  within 
outward  on  both  sides.  In  the  causation  of  hemiplegia,  circulatory 
disturbances,  such  as  hemorrhage  (especially  from  the  meninges),  em- 
bolism, or  thrombosis,  are  probably  active.  Meningitis  is  also  an  occa- 
sional cause. 

According  to  Sachs,^  acute  polioencephalitis  (a  term  proposed  by 
StrlimpelP  as  the  cerebral  counterpart  of  poliomyelitis)  should  not  be 
considered  as  a  cause  at  all  unless  every  other  morbid  state  can  be 
excluded. 

(1)  Hemiplegic  Idiocy. — In  hemiplegic  idiocy  mental  enfeeblement  is 
associated  with  paralysis  of  one  side  of  the  body.  Occasionally  the 
condition  is  either  congenital  or  is  observed  within  a  short  time  after 
birth  :  for  the  explanation  of  the  mode  of  origin  of  such  cases  we  are 
obliged  to  invoke  the  general  etiological  factors,  such  as  have  been  de- 
scribed under  parturitional  causes.  But  by  far  the  greater  proportion 
of  hemiplegic  idiots  have  a  clinical  history  identical  with  the  ordinary 
one  of  infantile  cerebral  palsies — namely,  that  of  an  acute  paralysis 
occurring  in  infancy  or  early  childhood.  The  child  is  usually  healthy 
until,  during  or  after  some  infectious  disease  such  as  scarlet  fever, 
measles,  pneumonia,  or,  rarely,  diphtheria,  he  has  one  or  more  convul- 
sions, at  the  subsidence  of  which  power  is  lost  in  one  side.  While  this 
is  the  usual  history,  in  some  cases  there  are  no  evidences  of  infection  or 
of  severe  cerebral  disturbances,  the  paralysis  appearing  as  a  result  of  a 
fit  of  coughing  or  of  vaccinia  or  without  any  cause  being  discoverable. 

Although  mental  defects  are  very  frequently  associated  with  the 
paralysis,  many  patients  escape  intellectual  impairment.  Of  160  eases 
of  infantile  cerebral  palsies  examined  by  Wallenberg,^  50  presented 
mental  defects,  and  in  15  imbecility  followed  the  complicating  epilepsy  ; 
of  80  cases  of  Gandard^  15  were  feeble-minded  and  19  were  idotic. 
Age  is  an  important  element  in  causation.  Of  110  cases  observed  by 
Osler,"^  15  were  congenital,  67  occurred  in  the  first  two  years  of  life,  14 
in  the  third  year,  the  others  being  distributed  through  the  other  years 
up  to  the  tenth.  In  the  congenital  and  in  the  early  cases  idiocy  is  apt 
to  be  ])rofound  ;  in  later  cases,  occurring  in  older  children,  imbecility 
and  feeble-mindedness  are  more  frequent  results  if  the  mind  is  impaired 
at  all. 

The  symptoms  of  hemiplegic  idiocy,  after  the  disturbances  of  onset 
have  })ass('d  away,  are  mental  and  jihysical.  The  mental  symptoms 
])resent  all  the  varieties  from  those  of  children  who  are  merely  backward, 
to  those  of  the  licl])less  institution  inmates  who  arc  absolutely  devoid  of 
all  intelligence,  and  who,  cut  off  from  understanding  of  their  environ- 
ment, lead  purely  vegetative  lives.    The  intellectual  impairment  is,  how- 

'  Op  cil.      '^ "  Ueber  die  Acute  Enceplialitis  der  Kinder.,"  .Jahrb.  cicr  Kimlerklinili,  1884. 
^  "  Kin  Beitrag  zur  Lehre  von  den  Cerel)i'alen  Kinderliiiimungen,"  Jalirb.  der  Kinder' 
lullL,  188G. 

*  ('onlrihutifm.  n  V FAnde,  de,  I' Hem ipler/ie  cerebrale  infantile,  Geneva,  1884. 

*  'The  Cerebral  Palsies  of  Children,  Phila.,  1889. 


DIAGNOSIS.  875 

ever,  less  constant  and  loss  pronounced  in  the  hemiplegic  than  in  the  other 
paralytic  forms.  Of  52  cases  examined  by  Sachs  and  Peterson/  the 
mental  impairment  was  classified  as  fecble-mindedness  in  IG,  imbecility 
in  ol,  idiocy  in  7,  and  insanity  (c])ileptic)  in  1,- 

The  physical  symptoms  are  those  of  liemi])lcgia,  and  differ  in  slight 
respects  only  from  the  hemiplegia  of  adults.  The  loss  of  power  is  rarely 
absolute,  the  tendon  reflxes  are  almost  always  exaggerated,  foot  clonus 
is  often  present,  rigidity  and  contractures  are  pronounced.  When  the 
rigidity  is  extreme  it  may  be  impossible  to  elicit  the  reflexes.  The  leg 
and  face  usually  recover  more  than  the  hand.  Tiie  sensation  and  elec- 
trical reactions  are  unchanged.  Infantile  cerel)ral  palsy  differs  from 
the  adult  in  certain  respects.  Squint  is  more  common.  There  is  a 
flattening  on  the  side  of  the  head  corresponding  to  the  intracranial  lesion, 
and  athetoid,  choreiform,  and  associated  movements  are  especially  promi- 
nent in  children.  Also,  interferences  with  growth  cause  shortening  of 
the  limbs.  Ei)ilepsy,  which  is  only  occasionally  seen  in  the  cerebral 
palsies  coming  on  in  later  life,  occurs  in  at  least  one  half  of  the  infantile 
cases.  It  is  one  of  the  gravest  factors  of  the  condition,  for  recurring 
convulsions  often  lead  to  imbecility  and  idiocy  even  when  these  symp- 
toms had  not  followed  the  original  palsy.  It  also  predisposes  its  victim 
to  the  development  of  psychoses. 

(2)  Diplegic  {Double  Hemiplegic)  Idiocy. — In  diplegic  idiocy  the  para- 
lysis, instead  of  being  on  one  side,  involves  all  four  extremities  (Little's 
disease).  The  condition  is  almost  always  congenital,  and  is  supposed  to  be 
due  to  mechanical  violence  to  the  head  during  parturition.  Of  Sachs's  and 
Peterson's  cases  of  diplegia  71  per  cent,  presented  mental  anomalies.  This 
proportion  is  consequently  higher  than  in  hemiplegia,  and  the  intellectual 
involvement  is  also  more  serious.  Of  17  cases  15  were  idiotic  or  imbe- 
ciles and  2  only  were  feeble-minded.  The  physical  symptoms  are  those 
of  bilateral  hemiplegia.  The  spasticity  is  extreme  (Fig.  91).  Most  of  the 
patients  cannot  walk  at  all  on  account  of  the  contractures  of  the  muscles 
of  the  lower  extremities  (especially  the  adductors),  and  those  who  are  able 
to  walk  do  so  by  the  "  crossed-leg  progression."  The  adductor  spasm  is 
often  so  pronounced  that  the  thighs  are  constantly  held  crossed,  and  the 
patients  are  almost  entirely  deprived  of  any  use  of  the  lower  extremities. 
The  hands  are  either  useless  or  else  extremely  clumsy  in  their  move- 
ments. The  head  is  small  and  asymmetrical.  Athetoid  and  similar 
morbid  movements  are  particularly  frequent.  Speech  is  rarely  acquired. 
Curiously  enough,  epilepsy  is  less  frequent  than  in  the  hemiplegic 
variety. 

(3)  Paraplegic  Idiocy. — In  paraplegic  idiocy  the  palsy  is  identical  in  its 
general  characters  with  the  diplegic  form,  except  that  it  is  limited  to  the 
legs.  The  separation  of  these  two  types  will  ]3robably  be  some  day 
shown  to  be  unjustifiable.  Both  are  of  bilateral  cerebral  origin,  and 
the  differences  between  them  are  ]3robably  only  of  degree.  From  the 
frequency  of  athetosis,  of  exaggeration  of  tendon  activity,  and  of  other 
indications  of  irritation  in  the  motor  tracts  to  the   upper  extremities,  it 

^  "  A  Study  of  Cerebral  Palsies  of  Early  Life,  based  upon  an  analysis  of  140  cases," 
Journ.  of  Nerv.  and  Ment.  Bis.,  May,  1890. 

-  These  were  chosen  from  a  series  of  105  cases,  of  which  the  others  were  intellectually 
normal. 
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is  entirely  reasonable  to  assume  that  in  many  eases  of  so-called  cerebral 
paraplegia  the  hands  and  arms  were  at  one  time  involved,  but  recovered 
sufficiently  to  give  especial  prominence  to  the  affection  in  the  legs.  As 
in  diplegia,  so  in  these  cases,  the  condition  is  usually  congenital  and  the 


Fig.  91. 


Diplegic  idiot  (Incurables'  Hospital). 

mental  symptoms  are  frequent  and  pronounced.  As  regards  physical 
symptoms,  there  are  asymmetries  and  deformities  of  the  skull,  retarda- 
tion of  gro^vth  in  the  limbs  and  various  stigmata  degencrationifi.  The 
contractures  in  the  legs  are  extreme,  spasmodic  crossing  of  the  legs  and 
talipes  cquinus  being  especially  conspicuous.  As  in  diplegia,  epilepsy  is 
less  frccjuent  than  when  the  paralysis  is  limited  to  one  side. 

J'Jpilcptio  Idiocy. — Inasmuch  as  the  cases  of  idiocy,  imbecility,  or 
feeljle-mindedncss  which  are  complicated  by  epilepsy  differ  in  essential 
particulars  from  those  in  which  recurring  convulsions  are  absent,  some 
mention  must  be  made  of  them  as  a  class,  even  at  the  risk  of  repeating 
what  has  already  ])een  said  concerning  the  other  forms. 

E])ilepsy  occurs  in  idiocy  in  three  ]irinci])al  ways  : 

1.  Asa  complication  of  some  gross  focal  lesion  which  at  the  same 
time  produces  paralysis.     This  is  the  form  observed  in  jxaraly tic  idiocy. 

2.  As  a  complication  of  some  gross  lesion  which  does  not  press  sufii- 
cicntly  on  the  motor  tract  to  bring  about  ])aralysis.  Hydrocephalus, 
meningitis,  etc.  may  l)e  the  causes  of  this  form. 

.'>.  Idio])athic  c])ilc]rsy,  for  which  there  are  no  gross  lesions  sufficient 
to  explain  tlu;  convulsions.  TdiojKitliic  epilepsy  may  be  the  direct  cause 
of  the  mental  decadence  in  that   the  patient    is  normal   until  the  fits 
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appear,  but  that  after  their  appearance  uitelleetual  progress  diniiniBhes 
or  ceases  or  such  mental  capacity  as  had  been  obtained  becomes  weakened. 
In  other  cases  the  appearance  of  epilepsy  and  feeble-mindedness  is 
simultaneous,  and  both  are  to  be  referred  to  a  common  cause. 

Whatever  its  origin,  epilepsy  renders  the  prognosis  of  any  case  much 
more  serious.  Its  tendency  is  almost  always  progressive,  and  even  when 
it  begins  as  petit  mal  or  as  Jacksonian  epilepsy  the  convulsions  eventu- 
ally become  generalized,  the  intervals  between  them  shorter,  and  the 
psychical  conditions  more  and  more  hopeless. 

The  wide  distribution  of  epilepsy  among  cases  of  idiocy,  and  the 
frequency  with  which  it  is  the  precursor  or  the  accompaniment  of  intel- 
lectual weakness,  make  epilejrtic  idiocy  the  most  desperate,  as  it  is  the 
most  frequent,  or  of  any  individual  form. 

Traumatic  idiocy  includes  the  various  degrees  of  mental  enfeeblement 
resulting  from  trauma  capitis  in  the  child.  It  requires  no  special  men- 
tion, except  to  state  that  blows  or  falls  upon  the  head,  with  or  without 
fracture  of  the  skull,  may  be  followed  by  intellectual  conditions  similar 
to  those  already  mentioned  under  other  headings. 

Myxoedevmious  Idiocy  (^Cretinism). — This  condition,  a  familiarity  with 
which  has  become  so  essential  to  every  physician,  is  fully  described  on 
])age  693,  Vol.  III.,  together  with  the  other  diseases  of  the  thyroid  gland, 
to  which  the  reader  is  referred. 

Sensorial  Idiocy. — Deprivation  of  sight  or  hearing,  either  as  a  con- 
genital condition  or  acquired  in  infancy  or  childhood,  is  a  serious  obsta- 
cle to  intellectual  perfection,  and  probably  no  children  thus  afflicted, 
even  when  the  original  lesions  are  entirely  peripheral,  ever  attain  com- 
plete mental  development. 

The  best  known  example  of  this  class  was  Laura  Bridgman,^  who,  a 
blind  deaf-mute,  and  also  lacking  in  the  senses  of  smell  and  taste,  was 
a  normal  child  up  to  the  age  of  two  years.  Then,  as  a  result  of  scarlet 
fever,  both  eyes  and  both  ears  suppurated  and  the  child  became  blind 
and  deaf.  She  eventually  learned  to  write,  and  was  intelligent  in  many 
ways.  "  She  lacked  certain  data  of  thought,  but  not,  in  a  very  marked 
way,  the  power  to  use  what  data  she  had." 

Further  observations  of  this  character  are  necessary  before  it  will  he 
possible  to  formulate  the  laws  of  sensorial  idiocy.  It  is  certain,  how- 
ever, that  proper  training,  while  it  cannot  provide  conceptions  of  sen- 
sorial impressions  which  have  never  been  perceived  by  the  individual, 
can  do  much  to  render  these  unfortunate  people  intelligent  and  useful 
members  of  society. 

Amaurotic  Family  Idiocy. — Sachs"  has  given  this  name  to  a  rare 
form  of  idiocy  of  familiar  type.  The  mental  defects  are  first  observed 
between  the  second  and  eighth  months  ;  they  may  progress  to  profound 
idiocy.  Paralysis  of  the  limbs  may  be  flaccid  or  spastic.  The  ocular 
symptoms  are  impairment  of  vision,  which  may  lead  to  total  blindness. 
The  opthalmoscope  shows  characteristic  changes  in  the  neighborhood 
of  the  macula,   originally  described  as  "  a  white  speck,  more  or  less 

^  See  Donaldson  :  "Anatomical  Observations  on  the  Brain  and  several  Sense  Organs 
of  the  Blind  Deaf-mute  Laura  Dewey  Bridgman,"  Am.  Journ.  of  Psi/cholor/y,  1890  and 
1891. 

2  N.  Y.  Med.  Journ.,  May  30,  1896;  Deutsch.  mcd.  Woch.,  Jan.  20,  1898. 
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circular,  in  the  centre  of  which  is  a  brown  point,  offering  a  sharp  con- 
trast to  the  white."  In  late  cases  there  is  oj)tic  atrophy.  Few  of  these 
patients  outlive  the  second  year. 

Idiots  Savants. — In  the  description  of  the  psychology  of  idiocy  men- 
tion has  been  made  of  the  special  aptitude  of  some  idiots,  more  or  less 
striking  examples  of  which  are  to  be  found  in  every  institution  devoted 
to  the  care  of  these  unfortunates.  In  most  cases  the  aptitude  stands 
out  in  contrast  to  the  poverty  of  the  intellect  in  other  ways,  and  is  not 
in  itself  remarkable.  Some  individuals,  however,  although  conspicu- 
ously deficient  in  general  intellectual  qualities,  possess  special  faculties 
much  more  highly  developed  than  those  of  ordinary  normal  people. 
They  are  called  idiots  savants.  They  constitute  a  small  but  interesting 
chapter  in  psychology,  and  present  to  the  student  problems  analogous  to 
to  those  encountered  in  the  study  of  genius. 

The  aptitudes,  which  include  arithmetical,  musical,  artistic,  imitative, 
and  similar  faculties,  are  most  frequently  encountered  in  profound  and 
congenital  idiots,  are  developed  early,  and  are  prone  to  disappear  in 
adult  life.  They  have  been  carefully  studied  by  Peterson,^  who  has  col- 
lected many  examples  of  the  condition,  some  of  which  may  be  briefly 
referred  to. 

Tom  Fuller,  a  native  African,  never  knew  hoM^  to  read  or  write,  but 
had  phenomenal  powers  in  arithmetic.  Asked  how  many  seconds  a  man 
had  lived  who  was  seventy  years,  seventeen  days,  twelve  hours  old,  he 
replied  in  a  minute  and  a  half,   2,210,500,800. 

Blind  Tom,  the  celebrated  negro  musician,  showed  intelligence  only 
in  regard  to  sound.  He  could  repeat  whole  conversations,  but  Avithout 
comprehension,  and  his  own  speech  was  little  more  than  inarticulate 
sounds.  He  could,  however,  play  on  the  piano  from  memory  any  piece 
of  music,  no  matter  how  intricate,  after  hearing  it  but  once.  He  is  said 
to  have  retained  as  many  as  five  thousand  musical  compositions  in 
his  memory. 

Gottfried  JVIind  was  an  imbecile  who  died  in  1814.  He  M'as  so  skil- 
ful in  the  drawing  and  painting  of  cats  that  he  achieved  the  distinction 
of  being  known  as  "  the  cats'  Raphael."  Many  examples  of  his  work 
are  to  be  seen  in  European  galleries. 

Special  memories  and  aptitudes  for  buffoonery  are  especially  notice- 
able, Winslow  records  the  case  of  a  man  who  remembered  the  day  of 
burial  of  every  person  who  had  died  in  the  parish  for  thirty-five  years, 
and  who  could  repeat  with  perfect  accuracy  the  names  and  ages  of  the 
deceased  and  of  the  mourners  at  the  funeral.  He  Avas  a  profound  idiot, 
and  could  not  rejily  intelligibly  to  a  single  (piestion  beyond  this,  nor  be 
trusted  even  to  feed  himself. 

Many  of  the  court-fools  of  former  times  were  imbeciles.  Areim  de- 
scribes one  who  was  a  fat  fool,  a  trifle  over  three  feet  high,  two  yards  in 
circumference,  at  the  age  of  forty  years. 

As  Peterson  says,  aptitudes  of  this  kind  are  of  a  Ioav  grade,  and  are 
imitative  rather  than  creative.  He  ex])lains  them  by  assuming  an  in- 
creased number  of  cellular  elements  and  sensori-motor  associations  in 
definite  ])arts  of  the  brain. 

Prognosis. — The  prognosis  of  idiocy  as  regards  the  establishment 

-      '  "Idiots  Savants,"  Applclov'^  Pop.  Sri.  Mnnlhlij,  Dec,  1890. 
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of  full  intellectual  capacity  is  unqualifiedly  bad.  Iliose  who  are  Ijorn 
defective  or  who  in  early  childhood  sutfer  an  arrest  of  mental  develop- 
ment can  never  be  brought  up  to  the  normal  standard.  But  much  can 
be  done.  The  doctrine  of  "  once  an  idiot,  always  an  idiot/'  has  passed 
away.  As  was  long  ago  maintained  by  Seguin,  of  Avhom  Americans 
may  be  justly  proud,  many  of  these  unfortunates  can  be  made  by  pn^per 
instruction  more  appreciative  of  their  surroundings  and  less  burdensome 
to  society.  Even  the  profound  idiot  can  sometimes  be  made  less  repul- 
sive ;  the  imbecile  may  be  taught  to  talk,  to  learn  various  occupations, 
to  check  his  impulsive  tendencies,  to  be  cleanly.  The  improvement  in 
the  feeble-minded  consequent  upon  the  skilful  application  of  pedagogi- 
cal methods  is  often  astonishing.  Many  children  who  on  entering  an 
institution  can  do  little  or  nothing  for  themselves,  after  a  few  years' 
training  learn  useful  trades  and  become  capable  of  supporting  them- 
selves. The  statistics  of  the  twenty-seventh  Annual  Report  of  the 
Royal  Albert  Asylum  at  Lancaster,  England,^  showed,  with  regard  to 
the  after-career  of  pupils  discharged  on  completion  of  their  seven  years' 
training,  that  10  per  cent,  were  or  had  been  earning  wages  ;  that  5  per 
cent,  were  remuneratively  employed  at  home  ;  and  that  3.5  per  cent, 
were  capable  of  earning  wages. 

The  amount  of  improvement  is,  however,  limited,  and  cannot  be 
brought  beyond  a  certain  point.  As  Fernald  says,^  "  idiots  cannot  be 
taught  common  sense."  Low  grades  of  idiots  continue  to  advance  intel- 
lectually till  the  seventh  or  eighth  year  ;  higher  grades,  till  puberty  or  a 
little  later.  The  mental  state  then  remains  stationary,  or,  if  not  prop- 
erly cared  for,  retrogresses  till  it  terminates  in  dementia. 

The  prognosis  as  to  life  is  serious.  In  many  congenital  or  early 
acquired  cases  death  occurs  in  the  first  few  months  or  years  of  life. 
These  patients  also  are  more  susceptible  than  normal  children  to  disease- 
inducing  agents,  and  are  prone  to  succumb  to  any  of  the  diseases  of 
childhood,  especially  diarrhoea  and  pneumonia. 

Treatment. — The  treatment  of  idiocy  is  medical  and  pedagogical. 
Medical  treatment,  while  it  is  controlled  by  the  ordinary  principles  of 
psediatric  therapeutics  and  general  hygiene,  is  beset  by  many  difficulties. 
The  patients  are  often  too  stupid  to  call  attention  to  the  fact  that  they 
are  ill,  and  the  reaction  to  sensorial  irritation  is  so  imperfect  that  thev 
may  be  seriously  or  even  mortally  affected  without  appearing  any  dif- 
ferently than  usual.  Sollier  ^  relates  the  case  of  a  thirteen-year-old  idiot 
who  was  sent  to  the  hospital  suffering  from  pneumonia.  The  only 
symptoms  observed  were  an  increase  of  the  customary  physical  and  mental 
languor,  but  the  autopsy  showed  the  lungs  consolidated  in  gray  hepatiza- 
tion— and  a  suppurative  cerebral  meningitis. 

In  the  treatment  of  patients  who  do  not  complain  themselves,  and  in 
whom  the  symptoms  of  acute  disease  are  not  revealed  by  general  and 
conspicuous  evidence,  the  physician  is  thrown  upon  his  own  resources, 
and  upon  his  watchfulness  and  care  in  the  examination  for  special  symp- 
toms depends  in  large  part  the  welfare  of  the  patient. 

The  treatment  of  individual  conditions  has  no  particular  differences 
in  idiotic  than  in  other  children.     Diarrhoea,  affections  of  the  skin  and 

^  Quoted  by  Shuttleworth  :  Mentally  Deficient  Children,  London,  1895. 

^  The  History  of  the  Treatment  of  the  Feeble-minded.  ^  Op.  cit. 
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mucous  membranes,  pneumonia,  and  phthisis,  all  of  which  are  frequent 
complications  of  idiocy,  are  cared  for  by  the  usual  means.  With  the 
exception  that  in  the  mentally  deficient  more  care  is  necessary,  the 
usual  requirements  as  to  food,  clothing,  bathing,  exercise,  etc.  are  main- 
tained. The  two  specific  procedures,  whose  object  is  cure,  are  thyroid 
therapy  in  myxoedematous  idiocy  (Vol.  III.,  p.  697)  and  craniectomy 
in  premature  ossification  of  the  fontanelles.  AVhile  in  the  larger 
number  of  cases  of  this  latter  condition,  as  shown  by  Bourneville,  the 
too-early  union  of  the  bones  is  expressive  of  a  general  develojjmental 
defect,  and  consequently  not  amenable  to  surgical  treatment,  we  are  not 
yet  in  a  position  to  deny  that  in  some  rare  cases  it  is  of  service.  It  is 
only  permissible,  however,  when  undertaken  before  the  end  of  the  sec- 
ond year,  and  in  cases  in  which  the  clinical  course  indicates  that  the 
mental  arrest  is  in  some  way  dependent  upon  the  symptoms. 

In  hydrocephalus  little  is  to  be  gained  by  surgery.  These  patients 
are  weak  and  sickly,  and  do  not  bear  cranial  operations  well.  When 
the  pressure  symptoms  are  extreme  the  fluid  may  be  partially  drawn 
oif  by  lumbar  puncture,  although  this  procedure  is  palliative  rather  than 
curative. 

Into  a  discussion  of  pedagogical  methods  it  is  impossible  to  enter 
here.  While  much  can  be  done  by  an  intelligent  mother  in  the  way  of 
promoting  sensorial  development,  the  power  of  co-ordinated  movement, 
and  habits  of  cleanliness,  feeble-minded  children  are  best  cared  for  and 
trained  in  institutions,  whose  teachers  devote  their  lives  to  this  work. 
The  successful  education  of  the  idiot  requires  upon  the  part  of  the 
instructor  patience,  skill,  and,  above  all,  experience.  In  the  institu- 
tions the  children  are  taught  regular  exercises  and  purposeful  occupations. 
Various  mechanical  devices  are  employed  to  train  the  touch  and  the 
eye ;  music  by  appealing  to  the  ear  improves  attention  ;  speech  is  either 
taught  by  the  "  oral  method  "  or  perfected  by  the  constant  and  methodi- 
cal use  of  that  faculty.  Every  backward  child  should  have  the  benefit 
of  this  systematic  instruction.  Few  are  so  hopeless  as  to  derive  no 
benefit  from  it,  and  by  this  means  many,  if  they  do  not  become  orna- 
ments of  society,  cease  to  burden  it. 

The  Avriter  desires  to  express  his  obligations  to  Dr.  Francis  C. 
Wood,  who  kindly  took  the  photographs  which  illustrate  this  article. 


SEXUAL  PSYCHOSES. 

By  MORTON  PRINCE,  M.  D. 


SEXUAL  PERVERSION ;  CONTRARY  SEXUAL  INSTINCT; 
SADISM;  MASOCHISM;  PETICHISM. 

Sexual  Perversion. 

The  subject  of  sexual  perversion  is  important  medically,  socially, 
and  forensically — medically,  because  it  may  form  part  of  a  group  of 
symptoms  manifested  by  the  insane  or  degenerate,  or,  as  some  writers 
hold,  may  be  a  psychopathy  in  itself;  socially,  because  it  may  in  its 
consequences  deleteriously  affect  social  decency  and  order ;  forensically, 
because  it  sometimes  leads  to  murder,  theft,  and  other  crimes,  the 
motive  for  which  cannot  be  understood  without  a  knowledge  of  the  per- 
verted instinct  and  of  the  underlying  psychopathy  when  this  is  present, 
as  is  usually  the  case. 

So  far  as  this  perversion  is  the  expression  of  pathological  conditions 
of  the  nervous  system,  it  is  important  that  it  should  be  considered  in 
this  work.  The  consideration  of  the  subject  here  is  still  further  made 
desirable  by  the  fact  that  even  when  the  deformed  instinct  can  be  looked 
upon  as  only  a  cultivated  vice,  nevertheless  in  many  such  instances  the 
individuals  who  practise  it  are  affected  with  some  form  of  insanity  or 
imbecility,  so  that  they  are  properly  the  subjects  of  medical  study. 

Then,  too,  even  if  we  may  take  the  ground  that  it  is  almost  always 
through  perversity  or  cultivation  that  psychopathic  individuals  develoj) 
a  perversion  of  the  sexual  instinct,  nevertheless  it  is  difficult  to  deny 
that  the  final  result  may  be  a  true  psychosis  or  perversion  which  may 
have  the  force  of  imperative  feelings.  Thus,  though  vice  may  be  the 
road  traversed,  the  last  stage  may  be  disease. 

The  sexual  instinct  may  be  associated  with  and  excited  by  thoughts, 
feelings,  and  acts  which  to  a  normal  individual  are  repulsive  or  without 
any  sexual  association ;  in  other  words,  the  sexual  instinct  is  perverted. 
It  may  be  excited  by  (and  therefore  lead  to)  acts  of  cruelty  or  violence 
inflicted  upon  the  opposite  sex  (sadism),  or  by  the  opposite  state,  the 
passive  suffering  of  pain  which  has  been  inflicted  by  the  opposite  sex 
(masochism) ;  or  it  may  be  excited  by  certain  objects,  whether  a  part  of 
the  female  body  or  dress  or  other  objects  (fetichism).  Perversion  may 
further  take  the  form  of  homo-sexuality ;  that  is,  the  substitution  or 
coexistence  of  sexual  feeling  for  the  same  sex  in  place  of,  or  by  the  side 
of,  that  for  the  opposite  sex.  This  is  also  knoAvn  as  contrary  sexual 
instinct  or  sexual  inversion.  These  different  forms  of  perversion  have 
also  been  classed  as  varieties  of  sexual  parsesthesia.     Before  entering 
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into  a  further  analysis  of  these  conditions  it  will  be  well  to  briefly  con- 
sider the  pathological  groundwork  upon  which  they  rest.  We  shall 
then  understand  better  the  relation  of  the  perverted  instinct  to  the 
individual. 

The  first  important  question  is,  How  far  are  these  perversions  the 
necessary  expression  of  a  disordered  nervous  system,  and  how  far  do 
they  represent  merely  indulgences  in  vice  and  cultivated  habits  ?  So 
far  as  they  are  simply  vicious  habits,  they  can  only  be  regarded  as  per- 
versity,  not  perversion;  that  is,  as  vice,  not  disease.  This  view  is  not 
altered  even  in  the  case  of  individuals  who  have  degenerated  or  in  other 
ways  diseased  nervous  systems,  provided  that  they  have  cultivated  the 
habits,  and  that  the  habits  are  the  direct  result  of  such  cultivation, 
as  may  occur  in  normal  individuals.  A  paranoiac  or  an  imbecile  may 
cultivate  vice  as  well  as  a  sound-minded  person.  Degenerate  people 
may  not  be  morally  or  legally  responsible,  but  this  is  not  a  question  of 
responsibility,  but  of  genesis.  What  is  the  origin,  and  what  influences 
have  developed  the  sexual  aberrations? 

If  these  aberrations  are  the  manifestation  of  a  diseased  nervous  sys- 
tem in  the  same  sense  as  hysteria  is  the  manifestation  of  a  neuropathic 
condition,  then  these  sexual  phenomena  are  true  perversions  and  path- 
ological. On  the  other  hand,  as  far  as  these  perverted  instincts  are 
merely  cultivated  habits  of  feeling  or  acts— ^that  is,  are  modes  of  per- 
versity— they  do  not  properly  belong  to  the  subject  matter  of  a  medical 
work,  unless,  perhaps,  the  individuals  otherwise  exhibit  pathological 
defects.  But  if  they  are  the  symptomatic  expression  of  disease,  they 
properly  constitute  a  part  of  medicine. 

There  are  two  views  regarding  the  nature  of  perversion  which  are 
radically  opposed,  and  whicli  from  a  social  and  therapeutic  point  of  view 
have  respectively  important  consequences.  The  one  leads  to  therapeutic 
nihilism  and  social  hopelessness,  the  other  offers  hope  and  possibilities. 

The  theory  that  has  been  most  widely  accepted  by  writers  on  the 
subject  is  that  sexual  perversion  has  its  basis  in  a  diseased  nervous  sys- 
tem, which  in  most  cases  is  the  result  of  inheritance.  A  psychopathic 
or  neuropathic  groundwork  is  in  almost  all  cases  essential,  but  the  per- 
verse phenomenon  arises  spontaneously  without  external  cause.  Its 
origin  is  therefore  entirely  independent  of  cultivation  by  vicious  habits, 
education,  or  seduction.  In  some  instances,  it  is  equally  maintained, 
these  perversions  are  acquired  as  the  result  of  cultivation,  Avith  or  with- 
out the  co-operation  of  an  inherited  neuropathic  condition.  But  it  would 
seem  that  with  the  exception  of  fetichism,  which  is  always  acquired,  the 
acquired  cases  are  a  distinct  minority.     In  most  cases  ncmcitnr  nonfit. 

"  This  perverse  sexuality,"  says  von  Kraift-Ebing,  speaking  of  the 
contrary  sexual  instinct,  "appears  spontaneously,  without  external 
cause,  with  the  development  of  sexual  life,  as  an  individual  manifesta- 
tion of  an  abnormal  form  of  the  vita  scxualis,  and  then  has  tlie  form  of 
a  congenital  phenomenon  ;  or  it  develops  u]i<)n  a  sexuality  tlie  lieginning 
of  which  was  normal,  as  a  result  of  ;iny  definite  injurious  influences, 
and  then  appears  as  an  acquired  anomaly.  Careful  examination  of  the 
so-called  acquired  cases  make  it  probable  that  the  predis])osition,  also 
present  here,  consists  of  a  latent  homo-sexuality,  or  at  least  bi-sexuality, 
which  for  its  manifestation  retpiircs  the  influence  of  accidental  causes  to 
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rouse  it  from  its  slumber.^  While  objections  may  be  mode  to  this  theory 
when  applied  to  homo-sexuality,  the  theory  has  considerable  strength 
when  we  seek  for  an  explanation  of  sadism  and  masochism.  Between 
the  homo-sexual  influences  and  the  sadistic  influences  which  lead  to 
murder  and  mutilation  of  the  victim's  body  there  is  a  wide  gulf,  and  we 
should  not  necessarily  expect  a  similar  pathological  condition  as  a  basis 
of  both.  As  to  sadism,  von  Kraift-Ebing  expresses  the  opinion  that, 
"  as  a  rule,  it  may  be  safely  assumed  that  the  psychopathic  state  (per- 
verse instinct)  exists  ab  origine." 

Von  Kraift-Ebing's^  work  being  almost  the  first  to  treat  systemati- 
cally the  subject  of  sexual  perversion,  and  presenting  the  matter  with 
great  erudition,  has  been  very  widely  drawn  upon  by  subsequent  writers. 
The  interpretation  of  these  aberrations  given  by  this  author  has  very 
profoundly  influenced  medical  opinion,  and  has  been  quite  extensively 
accepted.  This  work  was  soon  followed  by  a  publication  on  the  contrary 
sexual  instinct  by  A.  Moll,^  who  also  adopted  the  congenital  theory 
originally  proposed  for  this  anomaly,  it  is  true,  by  Casper,^  in  1852.  In 
America,  Kiernan  (1888),  Chaddock,  and  Lydston  (1889)  have  advocated 
the  congenital  theory.  Quite  a  large  number  of  contributors  to  the  sub- 
ject, with  reports  of  numerous  cases  of  diiferent  kinds  of  perversion, 
have  appeared  since  von  Krafft-Ebing's  work.  More  lately  a  strong 
protest  against  these  views  has  appeared  in  the  work  of  von  Schrenck- 
Notzing.^  This  author,  in  opposition  to  the  opinion  of  the  writers  just 
cited  and  of  others,  has  urged  with  great  force  that  sexual  perv^ersion, 
instead  of  being  an  original  psychopathy,  is  a  cultivated  instinct.  Hered- 
ity and  a  neuropathic  constitution  play  an  important  part,  but  this  part 
is  only  that  of  weakened  power  of  resistance  to  external  influences. 
The  contrary  sexual  instinct  is,  as  such,  not  inherited,  nor  is  it  congenital 
any  more  than  are  the  majority  of  psychoses,  but  only  that  tainted  or 
degenerated  nervous  system  in  consequence  of  which  the  individual 
offers  a  mental  weakness,  a  lack  of  resistive  power  to  external  influences, 
and  a  lack  of  control  over  desires,  however  excited.  By  a  process  of 
cultivation  the  neuropath  develops  feelings  and  gives  them  expression 
in  outward  acts  over  which  he  sooner  or  later  may  lose  all  control.  The 
first  awakening  of  the  perverse  instinct  maybe  entirely  fortuitous  or  by 
auto-suggestion,  or  it  may  be  by  seduction  or  other  accidental  external 
circumstances  ;  from  this  time  on  it  is  a  process  of  education.  Von 
Schrenck-Notzing  would  explain  in  this  way  the  origin  of  all  forms  of 
sexual  perversion,  although  in  the  exposition  of  his  theory  his  argument 
is  devoted  almost  entirely  to  the  contrary  sexual  instinct. 

The  influence  of  von  Krafft-Ebing's  able  exposition  of  the  subject, 
as  just  said,  has  colored  much  of  the  writings  of  others,  but  I  think  the 

^  Psychopatkia  Sexmdk,  translated  by  Charles  Gilbert  Chaddock,  M.  D.,  1893.  See, 
also,  "  Zur  Erkliirung  der  Contriiren  Sexual  Enipfindung,"  Jahrbiicher  fur  Psychiairie  und 
Neurologie,  1895. 

^  According  to  von  Krafi't-Ebing,  the  most  important  previous  writings  were  those  of 
Moreau  (Des  aberrations  du  sens  genesique)  and  Tarnowski  {•Die  Krankhajten  erscheinungen 
den  Geschlechts-Sinnes) . 

^  Die  Conlrdre  Sexual  Enipfindung,  Berlin,  189]. 

*  Westphal  adopted  the  congenital  theory  for  contrary  sexuality. 

*  Suggestive  Therapeutics  in  Psyckopathia  Sexuidis,  translated  by  Charles  Gilbert  Chad- 
dock,  M.  D.,  1895. 
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conviction  must  be  forced  upon  the  careful  student  of  these  writings 
that  the  attempt  to  make  vicious  habits  the  result  of  congenital  anoma- 
lies has  been  based  upon  evidence  that  from  its  very  nature  miust  be 
incomplete  and  unreliable. .  Rather,  the  cultivation  theory,  modified 
perhaps,  is  that  which  must  commend  itself  to  the  intelligent  and 
common-sense  mind.  As  von  Schrenck-Notzing  has  pointed  out  in  his 
careful  study  of  von  KrafFt-Ebing's  published  cases  of  contrary  sex- 
uality, very  few  of  them  will  stand  analysis.  The  autobiograjDliies  of 
such  individuals  are  untrustworthy,  and  probably  there  is  uo  class  of 
people  whose  statements  will  less  stand  the  test  of  a  searching  cross- 
examination  than  the  moral  pervert.  The  historical  evidence  further 
tells  in  favor  of  the  cultivation  theory.  It  would  appear  that  homo- 
sexuality has  prevailed  in  different  times  and  amongst  different  peoples 
to  an  extent  as  to  almost  make  of  it  a  social  custom.  It  was,  for  ex- 
ample, extensively  practised  amongst  the  ancient  Greeks  and  Romans. 
To  assume  that  ancient  society  was  made  up  of  degenerates  is  to  reduce 
the  theory  to  an  absurdity.  But  while  the  congenital  theory  seems  far- 
fetched in  connection  with  contrary  sexuality,  it  is  not  so  easy  to  put  it 
aside,  even  though  we  may  not  wholly  accept  it,  when  we  seek  an 
explanation  of  sadism  and  masochism.  There  are  certain  physiological 
facts  which  would  seem  to  indicate  that  at  times,  at  least,  the  association 
of  lust  and  cruelty  may  be  a  sort  of  freak  of  development — i.  e.  of  the 
association  of  feelings — although  cultivation  must  play  a  tremendous  part 
in  the  final  evolution  of  the  freak-like  association.  Von  Krafft-Ebing 
explains  the  origin  of  this,  the  worst  of  the  perversions,  as  follows  :  "  In  an 
attempt  to  explain  the  association  of  lust  and  cruelty,  it  is  necessary  to 
return  to  a  consideration  of  the  quasi-physiological  cases  in  which,  at  the 
moment  of  most  intense  lust,  very  excitable  individuals,  who  are  other- 
wise normal,  commit  such  acts  as  biting  and  scratching,  which  are 
usually  the  result  of  anger.  It  must  further  be  remembered  that  love 
and  anger  are  not  only  the  most  intense  emotions,  but  also  the  only  two 
forms  of  active  (sthenic)  emotion.  Both  seek  their  object,  try  to  possess 
themselves  of  it,  and  naturally  exhaust  themselves  in  a  physical  effect 
on  it ;  both  throw  the  psychomotor  sphere  into  the  most  intense  excite- 
ment, and  then,  by  means  of  this  excitation,  reach  their  normal  expression. 
From  this  standpoint  it  is  clear  how  lust  impels  to  acts  that  otherwise 
are  expressions  of  anger.  The  one,  like  the  other,  is  a  state  of  exalta- 
tion, an  intense  excitation  of  the  whole  psychomotor  s])here."  ^ 

"  Sadism  is,  then,  nothing  else  tiian  an  excessive  and  monstrous 
pathological  intensification  of  phenomena — possible,  too,  in  normal  con- 
ditions in  rudimentary  forms — whicli  accompany  the  psychical  vita 
sexualis,  ])articularly  in  males."  " 

The  same  writer  lays  stress  on  the  weakness  or  absence  of  all  nor- 
mal resti'aining  ideas  in  the  ])sychopath,  mIiiIc  free  hand  is  given  to  the 
(level()])ment  and  expression  of  the  congenital  ))erversion.  But  he 
neglects  the  influence  which  a  deliberate  cultivation  may  have  ujion  a 
mild  impulse  or  sensory  association  at  the  beginning.  If  sadism  is  an 
"excessive  and  monstrous  intensification  of  ])hen<)mena  'existing'  in  a 
rudimentary  form  "  in  nonndl  iu<livi(hials,  then  the  jierversion  is  the 
intensijicatifni,  and  the  question  is.  To  what  is  this  intensification  due? 

*  Psijchopalhia  Sexualin,  p.  58.  ^  Ibid  ,  p.  60. 
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Does  it  exist  ah  origine  in  its  intense  form  as  a  result  of  pathological 
development,  or  is  the  intensification  due  to  cultivation  by  a  normally 
depraved  and  mentally  weakened  individual?  or  may  it  he  due  to  both? 
The  autobiographies  and  histories  of  cases  fomid  in  the  literature  do  not 
allow  of  the  first  interpretation.  It  is  possible  that  certain  anomalous 
sensory  associations  may  be  the  starting-point  of  such  perversion,  and 
cultivation  does  the  rest.  For  example,  the  case  was  brought  to  my 
attention  of  a  perfectly  healthy,  mentally  and  physically,  medical  man 
who  was  sexually  excited  by  the  sight  of  a  surgical  operation.  This 
person  is  a  typically  strong  and  healthy-minded  man.  Suppose  him  to 
have  been  a  mental  degenerate,  how  easy  it  would  have  been  for  him 
to  cultivate  sadistic  impulses  !  The  origin  of  sadistic  impulses  is  of 
less  practical  importance  than  is  that  of  contrary  sexuality,  as  most 
of  the  individuals  who  exhibit  the  former  are  otherwise  psychopaths 
(e.  g.  imbeciles,  degenerates,  or  insane),  though  the  question  is  of  some 
importance,  forensically,  as  bearing  on  the  question  of  responsibility. 

It  is  obvious  that  forensically  it  is  of  great  importance  to  determine 
the  origin  of  these  perversions,  especially  contrary  sexuality,  for  upon 
the  view  taken  must  largely — not  entirely — depend  the  matter  of  re- 
sponsibility. If  this  condition  is  congenital,  responsibility  must  hinge 
upon  the  resisting  power  present  in  any  individual  case  ;  but  if  it  be  the 
result  of  cultivation,  the  matter  assumes  a  different  aspect,  for  then  we 
are  dealing  not  with  a  perversion,  but  a  perversity,  a  vice  rather  than  a 
disease. 

From  one  standpoint  this  view  may  be  modified.  It  is  well  recog- 
nized that  symptoms  may  by  constant  repetition  become  organized  into 
independent  habit  neuroses  or  psychoses,  which  persist  long  after  the 
original  disease  condition  which  gave  rise  to  them  has  subsided.  In  the 
same  way,  nervous  processes  which  originally  were  the  expression  of 
physiological  stimulation  of  the  nervous  system  may  become  so  intensely 
cultivated  as  to  become  in  time  true  psychoses  and  independent  of  voli- 
tional control  in  weak-minded  subjects.  Thus  it  is  conceivable  that 
sexual  feelings  and  actions  may  by  constant  excitation  (cultivation)  be- 
come associated  together  and  developed  into  a  sort  of  quasi-independent 
neural  activity  which  may  thus  become  practically  independent  of  the 
will,  or,  in  other  words,  a  psychosis.  Thus,  what  w^as  originally  an 
accidental  association  may  by  cultivation  become  a  true  pathological 
condition.  This  is  exemplified  by  other  neuroses  and  psychoses.  Mor- 
phinism, alcoholism,  and  various  habit  neuroses  may  originate  in 
this  way.  Thus  it  may  happen  that  through  perversity  a  true  perver- 
sion may  become  developed.  Such  a  perversion  may  acquire  all  the 
force  of  imperative  ideas  or  feelings,  as  von  Schrenck-Notzing  thinks. 
If  the  aberration  of  sexual  parsesthesise  are  to  be  regarded  as  pathologi- 
cal (psychoses),  this  is  unquestionably  their  true  mode  of  origin  and 
their  true  relation  to  perverse  habits.  It  must  still  remain  an  open 
question,  perhaps  one  of  definition,  whether  mental  habits  thus  formed 
are  not  to  be  still  regarded  as  vice,  and  it  must  always  be  difficult  to 
decide  in  individual  cases  whether  or  not  cultivation  has  resulted  in  a 
psychosis.  Perhaps  the  answer  will  depend  upon  whether  the  perverted 
feelings  are  really  imperative  or  not — a  matter  not  easy  to  determine. 
Finally,  the  important  point,  clinically,  socially,  and  forensically,  is  the 
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recognition  of  the  fact  that  many  perverts,  mostly  sadists,  are  insane, 
lioj)eless  degenerates,  and  that  their  acts,  even  if  cultivated,  are  the  result 
of  a  lack  of  the  power  of  the  use  of  self-restraint. 

Sadism  and  Masochism. 

Sadism  and  masocJiism  are  the  association  of  cruelty  and  suifering 
with  lust ;  but  in  the  former  the  expression  of  this  instinct  takes  an 
active  form  in  the  infliction  of  the  suifering  on  another  ;  in  the  latter  the 
opposite  occurs — namely,  the  lustful  feeling  is  excited  by  the  passive 
endurance  of  suffering.  The  term  algolagny  {fxlyo:;,  pain,  and  Xayvo^, 
sexually-excited  lust)  has  been  suggested  by  von  Schrenck-Notzing  to 
include  both  these  perversions,  active  algolagnia  signifying  sadism,  and 
'passive  algolagny  masochism.  There  are  several  forms  in  which  each  of 
these  perversions  finds  expression. 

Sadism. — The  desire  to  satisfy  the  instinct  may  lead  to  murder — so- 
called  lust-murder.  It  is  probable  that  many  murders,  the  motives  for 
which  have  seemed  enigmatical  or  which  have  been  overlooked,  have 
been  of  this  kind.  In  true  sadistic  murders  the  victim  is  killed,  not  for 
the  sake  of  concealing  crime  or  accomplishing  rape,  but  because  the  act 
of  killing  excites  intensely  lustful  sensations.  In  the  most  monstrous 
development  of  this  perversion  the  sadist  may  commit  the  most  bestial 
acts,  such  as  cutting  up  and  mutilating  the  body  of  his  victim.  Some- 
times portions  of  the  body,  especially  the  genitalia,  are  carried  oflP.  Tlie 
Whitechapel  murderer  is  probably  a  sadist. 

Sadism  may  be  confined  to  an  ideational  form,  without  actual  com- 
mission of  violence.  This  is  illustrated  by  a  case  of  my  own  :  A  boy 
aged  22,  with  bad  heredity,  was  in  the  habit  of  lying  on  the  bed  and 
indulging  in  sort  of  day  dreams  of  the  most  vivid  kind.  He  would 
then  imagine  himself  killing  young  girls,  tearing  them  to  pieces,  and 
eating  them.  This  gave  him  great  sexual  excitement — in  fact,  was  a 
method  of  practising  onanism.  His  ideas  grew  until  he  imagined  him- 
self living  in  towns  and  countries  where,  it  being  the  custom  for  the 
men  to  destroy  all  the  women  in  this  way,  great  slaughter  and  cannibal- 
istic feasts  were  held.  The  boy  in  other  respects  was  hopelessly  insane, 
but  he  had  managed  to  conceal  his  morbid  condition  for  years.  He 
was  sent  to  an  asylum  and  his  mind  has  since  become  still  more  de- 
generated.' Tardieu  reports  much  the  same  sort  of  a  case.  Other 
forms  which  this  perversion  takes  are — the  mutilation  of  corpses  ;  cut- 
ting or  stabbing  (without  killing),  whipping,^  and  defilement  of  women ; 
whipping  of  boys  ;  torturing  of  animals,  etc.  It  is  hardly  necessary  to 
narrate  here  instances  of  these  different  acts,  many  of  which  are  dis- 
gustingly repulsive.  Details  of  cases  may  be  found  in  monographs  on 
the  subject. 

A  symbolic  form  of  sadism  has  been  described  in  which  the  perverse 
inclination  cx])cnds  itself  in  what  are  senseless  and  silly  acts.  Von  Krafft- 
Ebing  cites,  amongst  others  (Case  35),  the  instance  of  "  a  man  in  Vienna 
who  regularly  visits  several  prostitutes  only  to  lather  their  faces,  and 

'  Reported  in  fnll  mBm^ion  Med.  and  Sure/.  Jnurn.,  Aug.  20,  1896. 
'  Tlie  writer  is  fognizant  of  tlie  case  of  a  man  wlio  regularly  visits  a  prostitute,  pay- 
ing lier  for  the  privilege  of  spanking  her  with  a  sliingie,  at  the  rate  of  a  dollar  a  blow. 
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then  to  remove  the  lather  with  a  razor,  as  if  he  were  sliaving  them.  He 
never  hurts  the  girls,"  etc. 

Masochism  is  the  excitation  of  sexual  feelings  by  the  passive  suifer- 
ing  of  pain  or  abuse.  A  conmion  mode  of  having  the  pain  inflicted  is 
by  flagellation,  but  it  may  take  almost  any  form — e.  g.  being  trodden 
upon,  cut,  beaten,  etc.  But  often  this  perversion  consists  of  more  than 
this  :  then  the  pleasurable  sensations  are  excited  by  the  idea  of  sub- 
jection to  a  woman,  by  whom  the  masochist  is  humiliated  and  made  to 
feel  that  he  is  under  her  absolute  power.  In  such  cases  the  flagellation, 
or  whatever  be  the  mode  of  infliction  of  suffering,  is  only  a  symbol  or 
evidence  of  subjection ;  it  is  merely  an  expression  of  the  relationship. 
In  fact,  some  masochists  assert  that  when  they  have  tried  to  realize  their 
fancies  by  subjecting  themselves  to  corporal  punishment,  the  result  has 
been  a  failure.  It  has  been  inferred  from  the  statements  of  masochists 
that  this  idea  of  subjection  is  always  the  essence  of  this  perversion. 
But  this  is  hardly  correct.  It  is  not  possible  to  recognize  this  idea  in 
the  accounts  given  in  many  cases,  or  if  it  is  to  be  made  out,  it  is  only 
by  a  psychological  subtlety  that  is  hardly  worth  the  analysis.  Un- 
doubtedly, many  sexually  enjoy  the  brute  suffering  of  pain  ;  on  the  other 
hand,  with  those  who  revel  in  the  feeling  of  subjection  the  perversion 
may  take  a  purely  ideational  form,  without  any  attempt  at  realization 
of  masochistic  fancies.     In  this  it  is  analogous  to  one  form  of  sadism. 

It  has  been  thought  that  a  distinction  should  be  made  between  true 
masochism  and  the  reflex  stimulation  of  weakened  powers  by  flagellation 
of  the  nates.  But  it  can  scarcely  be  necessary  or  possible  to  make  this 
distinction  practically,  as  it  is  hard  to  believe  that  any  one  would  have 
himself  painfully  whipped  for  such  a  purpose  unless  the  pain  is  accom- 
panied by  pleasurable  feelings,  in  which  case  it  becomes  masochism.  A 
masochist  may  or  may  not  be  psychically  impotent  for  natural  coitus. 

As  an  example  of  the  pure  fancies  of  which  this  perversion  some- 
times consists,  and  which  are  made  use  of  to  excite  sexual  feelings,  the 
following  from  the  autobiography  of  a  masochist  is  typical :  "  '  She '  is 
a  peasant-woman,  a  rough,  tall,  large-boned  woman  of  forty  or  fifty 
years.  She  is  the  possessor  of  a  small  remote  farm,  which  she  works 
with  the  help  of  her  slave  alone.  The  work  begins  before  sunrise.  At 
four  o'clock  in  the  morning  she  opens  the  shed  where  she  has  kept  me 
shut  up  over  night,  and  wakens  me,  as  I  lie  on  the  ground,  with  a  kick ; 
then  she  leads  me  out  and  harnesses  me  to  a  milk-cart  bound  for  town. 
She  leads  me  by  a  halter,  and  urges  me  along.  On  the  road  she  gets 
on  the  heavily-loaded  wagon  and  sleeps  until  the  destination  is  reached. 
Then  in  the  open  market-place  of  the  town,  still  harnessed  to  the  wagon, 
I  lie  down  on  the  bare  ground  to  rest.  Those  passing  knock  against 
me  or  step  on  me,  without  giving  me  any  attention.  After  the  stock  is 
sold  we  start  homeward.  After  a  short  rest  the  work  begins  again, 
always  under  the  direction  of  the  mistress,  who  holds  me  by  the  halter 
and  urges  me  on.  At  seven  or  eight  o'clock  at  night  I  am  put  up  to 
rest,  and  sleep  until  the  next  morning,  when  the  same  thing  begins 
again.  Work  and  blows,  blows  and  work — no  pleasure,  no  recreation 
day  in  and  day  out. 

"  Another  time  I  fancy  myself  in  the  role  of  a  paid  lover  of  an 
elderly  female  rou^,  who  makes  use  of  me  sexually  in  the  most  reckless 
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manner,  and  in  this  direction  makes  the  most  shameful  demands  on 
me.  If  I  do  not  submit  to  these  willingly  I  am  beaten  and  punished, 
and  at  the  same  time  she  despises  me  unspeakably,  gives  me  the  lowest 
household  work  to  do,  and  on  every  occasion  shows  me  how  low  an 
opinion  she  has  of  my  manhood."  ^ 

Masochists  who  enjoy  the  actual  infliction  of  pain  usually  employ 
prostitutes  to  abuse  them,  and  for  the  purpose  devise  all  sorts  of 
schemes,  sometimes  curious  comedies. 

Like  sadism,  there  is  a  symbolic  form  of  masochism,  consisting  of 
the  various  devices  to  represent  subjection,  as  where  a  man  has  himself 
thrown  out  of  the  house  or  shaved  by  a  woman. 

With  this  perversion  there  may  be  united  greater  or  less  tendencies 
to  sadism  and  fetichism  and  contrary  sexual  instinct.  Some  cases 
seem  to  show  a  transitional  state  between  masochism  and  fetichism, 
as  when  along  with  the  association  of  pleasurable  feelings  with  women's 
shoes  there  is  the  desire  to  be  trodden  upon. 

Masochism  seems  to  be  a  very  common  perversion  if  the  state- 
ments of  those  who  are  subject  to  it  and  the  evidence  of  prostitutes 
can  be  believed.  In  the  form  of  flagellation  it  is  common  in  this  city 
(Boston),  as  in  the  large  capitals  of  Europe,  if  the  statements  of  those 
who  should  know  can  be  believed.  It  certainly  appears  as  a  most 
extraordinary  psychical  phenomenon  when  it  is  considered  in  all  its 
phases. 

3Iode  of  Origin  of  Masochism  and  Sadism. — In  seeking  for  an 
explanation  of  masochism  we  must  recognize  certain  facts  and  phases 
of  its  development.  In  the  first  place,  an  analysis  of  the  cases  shows 
there  is  almost  always  a  neuropathic  basis,  usually  the  result  of  a  tainted 
heredity.  The  depth  of  this  degeneracy  does  not,  however,  seem  to  be 
as  great  as  it  is  in  the  extreme  forms  of  sadism.  In  the  second  place,  the 
perversion  begins  at  an  early  period  of  life  with  certain  unusual  asso- 
ciations of  sexual,  or  other  pleasurable  feelings,  with  the  idea  of  mental 
or  physical  suffering,  subjection  or  pain  at  the  hands  of  a  person  of  the 
opposite  sex  (a  woman).  Starting  with  this  primitive  association  of 
feelings,  in  process  of  time  there  becomes  developed,  on  the  one  hand, 
most  complicated  mental  states  consisting  of  fancies,  mental  pictures, 
recreations,  imaginary  actions,  etc.,  and,  on  the  other  hand,  various 
forms  of  corporal  punishment.  Both  may  exist  together  or  each  sep- 
arately. We  have  to  explain  both  the  primitive  feelings  and  its  later 
development.  Further,  I  think  it  must  be  admitted  that,  practically, 
masochism  consists  not  in  the  primitive  association,  but  in  the  final 
development.  The  sexual  perversion  consists  in  the  often  monstrous 
ex])ression  of  the  original  association  of  feelings,  rather  than  in  the 
rudimentary  association.  So  long  as  this  association  does  not  find 
expression  in  active  mental  fancies  and  physical  acts,  or  at  least  so  long 
as  these  fancies  and  acts  which  are  used  by  the  masochists  to  sexually 
excite  themselves  have  not  been  created,  masochism  can  hardly,  Avitli 
strictness,  be  said  to  exist  otherwise  than  potentially.  In  other  words, 
the  perversion  consists  in  the  sexual  excitation,  and  is  a  form  of  mas- 
turbation. Now,  a  study  of  the  autobiographies  of  masochists  shows 
plainly  that  the  development  and  expression  of  the  original  primitive 

'  Case  50,  von  Krafil-Ebing,  trans,  by  Chaddock. 
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association  have  always  been  brought  about  by  cultivation.  The  accounts 
plainly  indicate  that  the  masochist  has  wilfully  and  deliberately  used 
all  his  endeavors  to  cultivate  to  the  acutest  form  his  imagination,  to 
generate  sensual  images  and  dreams  that  would  by  association  excite 
his  sexual  feelings,  and  when  physical  pain  has  been  of  service  he  has 
invented  all  sorts  of  devices  for  this  purpose.  In  this  way  an  associa- 
tion which  primarily  was  loose  has  become  so  rigid,  while  the  feel- 
ings which  arc  united  have  become  so  acute,  that  an  overmastering 
passion  has  become  created  that  finally  overwhelms  the  individual. 
This  passion  may  then  perhaps  be  called  a  psychosis,  and  possibly  imper- 
ative, but,  given  the  original  association,  the  mode  by  which  this  devel- 
opment is  brought  about  is  perversity  or  vice. 

As  to  the  primitive  association  of  lustful  feeling  with  passive  suffer- 
ing it  is  not  so  easy  to  speak  of  its  origin.  It  may  well  be  that  it  may 
often,  if  not  always,  be  congenital,  something  that  exists  ah  ovo.  But  it 
does  not  follow  from  this  that  it  is  to  be  looked  upon  as  necessarily  patho- 
logical. There  are  a  great  many  curious  anomalous  associations  between 
customarily  unrelated  mental  states  which  are  experienced  by  healthy 
individuals,  and  which  therefore  can  scarcely  be  regarded  as  more 
pathological  than  physiological.  For  instance,  I  have  already  men- 
tioned the  otherwise  healthy  medical  man  who  was  sexually  affected  by 
surgical  operations.  This  connection  bet^veen  the  sight  of  blood  and 
the  sexual  sense  is  apparently  tolerably  common.  In  Case  54  of  von 
Krafft-Ebing  it  was  the  primitive  association,  and  gave  rise  to  the  maso- 
chism, which  in  this  case,  it  is  interesting  to  notice,  was  the  idea  of  being 
killed,  the  counterpart  of  sadistic  murder.  It  is  highly  possible  that 
such  associations  are  analogous  to  anomalous  physiological  associations 
between  the  functions  of  other  parts  of  the  nervous  system.  For 
instance,  colored  hearing  is  an  unusual  but  physiological  phenomenon. 
Galton  has  shown  that  the  power  of  visualization  exists  in  a  curious 
way  in  some  people  who  see  figures  before  them  when  thinking  of 
numbers.  I  know"  of  an  individual  who  has  a  queer  and  exceedingly 
disagreeable  sensation  in  the  testicles  whenever  he  hears  of  any  violent 
accident  that  involves  mutilation  of  the  body.  The  sight  of  ugly 
wounds  causes  the  same  sensation.  It  is  exceedingly  probable  that  if  a 
census  were  taken  similar  to  that  made  by  Galton,  it  would  be  found 
that  anomalous  associations  between  the  sexual  instinct  and  other  sen.^a- 
tions  and  ordinarily  unrelated  ideas  are  fairly  common  and  quite  within 
the  field  of  physiology.  In  the  absence  of  definite  knowledge  on  this 
point  any  attempt  to  explain  the  sexual  perversion  must  be  largely 
speculative.  But  it  is  easy  to  see  that  if,  for  instance,  a  person  who 
was  endowed  with  colored  hearing  should  derive  great  and  pleasurable 
excitement  therefrom  as  from  the  sexual  instinct,  he  might  by  cultiva- 
tion develop  it  into  what  would  be  called  a  perversion.  Some  writers 
might  then  feel  justified  in  speaking  of  it  as  a  congenital  psychosis. 
In  other  instances  the  starting-point  of  primitive  association  may  be  in 
reflex  stimulation  of  the  sexual  centres  by  spanking,  as  in  Case  49 
(K.-E.).  A  physiological  connection  of  this  kind  is  admitted.  Binet 
would  explain  the  perversion  in  this  way.  Again,  it  is  not  impossible 
that  the  sexual  instinct  maybe  awakened  indirectly  throngli  the  general 
emotional  state  that  is  common  to  the  sexual  instinct  on  the  one  hand. 
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and  pain,  fear,  anger,  etc.  on  the  other.  Kiernan's  atavistic  theory,  by 
^vhich  it  is  a  survival  of  the  cannibalistic  tendency  of  lower  animals, 
should  be  mentioned,  though  hardly  acceptable.  Krafft-Ebing  has 
offered  a  theory  Avliich  is  extremely  ingenious,  though  somewhat  far- 
fetched. The  chief  element  in  this  theory  is  "  sexual  bondage."  By 
"  sexual  bondage  "  is  meant  that  dependence  of  one  person  upon  another 
of  the  opposite  sex  which  in  normal  individuals  may  occur  in  a  very 
€xtraoi'dinary  and  remarkable  manner,  even  to  the  loss  of  all  inde- 
pendent will — a  dependence  which  forces  the  party  in  subjection  to  acts 
and  suiferiug  which  greatly  prejudice  personal  interest,  and  often 
enough  to  offences  against  morality  and  law.  A  dependence  of  this 
kind  is  abnormal,  but  not  perversion.  This  "  abnonnaUty  is  hered- 
itarily transferred  to  a  psychopathic  individual  in  such  a  way  that  it 
becomes  transformed  into  a  perversion.  The  agent  perfecting  this  trans- 
formation is  the  tendency  of  sexually  liypersesthetic  natures  to  associate 
all  impressions  coming  from  the  beloved  person  wdth  the  sexual  impres- 
sion." This  theory,  although  ingenious,  is  hardly  intellectually  satisfy- 
ing, nor  are  the  different  steps  in  the  process  made  clear.  This  author, 
wdiose  writings  have  given  such  prominence  to  sexual  psychoses,  also 
has  overlooked  the  fact  that,  whatever  the  origin  of  the  early  asso- 
ciation, the  evolution  of  the  "psychosis"  is  due  to  pure  cultivation. 
According  to  von  Krafft-Ebing's  views,  the  whole  completely  devel- 
oped psychosis  (excepting  in  a  small  minority  of  cases)  is  congenital 
and  the  result  of  pathological  conditions.  If  this  were  the  case,  there 
would  be  no  way  of  accounting  for  the  growth,  both  in  diversity  and 
intensity,  of  the  psychosis,  excepting  by  increase  of  degeneration  of  the 
nervous  system.  But  this  increasing  degeneration  is  not  the  rule,  but, 
on  the  contrary,  recovery  may  take  place.  For  the  determination  of  the 
beginning  of  the  masochistic  feelings  reliance  has  been  placed  upon  the 
statements  and  autobiographies  of  perverts.  To  rely  upon  the  mem- 
ory of  a  person  for  the  feelings  that  he  had  under  particular  circum- 
stances in  his  childhood,  to  trust  to  any  one's  introspective  memory  in 
such  matters,  is  risky  business.  Every  one  has  forgotten  much  tliat  is 
essential,  and  few,  if  any,  can  say  what  and  when  was  the  first  begin- 
ning of  masochism,  or  even  of  the  sexual  instinct,  which  lie  had  as  a 
child.  Therefore,  not  knowing  the  exact  circumstances,  it  is  difficult  to 
decide  in  individual  cases  on  the  question  of  origin. 

Much  that  has  been  said  applies  to  sadism.  A  primitive  association 
of  sexual  feeling  Avitli  pain  arises  either  as  the  result  of  an  accidental 
event,  anomalous  physiological  condition,  auto-suggestion  or  external 
suggestion,  or  a  normal  physiological  state.  By  cultivation  the  final 
condition  of  sadism  results. 

Fetichism. 

Fetichism  is  the  association  and  excitement  of  lust  Avith  certain 
articles  of  female  attire  or  certain  portions  of  the  female  body. 

Thus  far,  fetichism  lias  only  been  observed  in  men.  Wlien  the  fetich 
is  an  article  of  dress,  the  perversity  is  seen  in  its  purest  forms,  for  then 
the  excitation  of  sexual  feelings  may  occur  when  the  object  is  isolated 
from  and  not  connected  in  idea  with  any  jiarticular  person.     When  the 
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object  is  a  part  of  the  human  body,  excc'])tin(j:;  in  the  case  of  hair,  it  is 
not,  of  course,  possible  to  separate  the  f'eticli  from  the  individual  to 
whom  it  belongs,  and  hence  the  associations  are  complex.  But  with 
articles  of  dress  the  fetich  becomes  a  sexual  excitant  in  itself.  The 
most  common  objects  of  this  kind  are  handkerchiefs,  shoes,  under-gar- 
ments,  petticoats,  aprons,  etc.  Handkerchiefs  and  shoes  are  said  to  be 
the  most  common  objects.  The  fondling,  and  even  the  sight,  of  the  fet- 
ich is  capable  of  causing  great  erotic  excitement,  and  the  fetichist  seeks 
to  possess  these  objects  for  this  purpose.  Thus  it  happens  that  fetich- 
ism  sometimes  has  forensic  importance  because  individuals  are  some- 
times driven  to  thefts  for  the  purpose  of  acquiring  their  favorite  objects 
and  the  satisfaction  of  their  desires.  One  man  Avas  found  to  have  stolen 
three  hundred  articles  of  female  apparel,  including  chemises,  drawers, 
garters,  etc.  ;  when  arrested  he  was  wearing  a  chemise  (Passow  and 
Krauss  ^).  Most  commonly  the  desire  is  for  a  single  object.  A  hand- 
kerchief-fetichist  is  excited  by  and  steals  only  handkerchiefs.  One  man 
was  found,  when  his  house  was  searched,  to  have  four  hundred  and  forty- 
six  ladies'  handkerchiefs ;  he  had  also  stolen  many  others  (von  Krafft- 
Ebing).  A  shoe-fetichist  may  spend  much  of  his  time  trying  to  catch 
a  glimpse  of  women's  shoes  or  gazing  into  the  windows  of  shoeshops. 
Another  class  of  objects  is  some  particular  material,  commonly  fur,  vel- 
vet, and  silk,  which  at  first  sight  seems  to  have  the  power  in  some 
people  to  tactilely  excite  erotic  feelings,  entirely  aside  from  any  relations 
to  the  human  body.  These  materials  may  have  this  effect  even  when 
not  made  up  into  garments,  but  from  the  statements  of  some  fetichists  it 
would  appear  as  if  the  effect  were  the  stronger  when  they  arc  worn  as 
garments  by  women.  Von  KraiFt-Ebing  thinks  that  this  fetichism  can- 
not be  due  to  original  accidental  association,  as  are  the  others,  but  that 
^'  it  must  be  presumed  that  certain  tactile  sensations  (a  kind  of  tickling 
which  stands  in  some  distant  relation  to  lustful  sensations  (?))  in  hyper- 
sesthetic  individuals  furnish  the  occasion  for  the  origin  of  this  fetichism." 
An  analogy  for  this  idea  may  be  found  in  the  curious  sensations  felt  by 
some  people  from  eating  the  skin  of  a  peach,  or  in  those  similarly  asso- 
ciated with  the  scratching  of  a  slate-pencil.  Perhaps  the  sexual  feel- 
ings may  be  a  like  anomalous  association.  But  it  is  not  possible  to  dis- 
prove associations  in  early  youth,  for  the  circumstance  of  erotic  feelings 
caused  by  a  female  clad  in  fur  or  velvet  or  other  material  might  well  be 
forgotten. 

Less  pure  forms  of  fetichism  are  those  where  sexual  feelings  are  excited 
by  a  woman  only  when  completely  dressed  or  clad  in  a  particular  cos- 
tume. The  most  common  parts  of  the  female  body  that  may  serve  as 
objects  of  this  perversion  are  the  hand,  foot,  and  hair,  less  frequently 
the  eyes,  ears,  and  mouth.  In  such  cases  the  hand-fetichist,  for  example, 
is  excited  by  the  touch  of  beautiful  hands  irrespective  of  the  owner,  and 
he  seeks  in  every  way  to  see  and  press  them.  According  to  Binet, 
liand-fetichists  are  very  common.  Hair  is  more  like  dress  or  fur  in 
that  it  can  be  cut  oflp  and  cherished  as  a  thing  apart.  In  consequence 
of  this  certain  perverts  are  known  as  "hair-despoilers."  These  people 
are  impelled  by  their  erotic  feelings  to  forcibly  cut  off  and  steal  the  hair 
of  women.     One  man  when  arrested  was  found  to  have  sixty-five  switches 

^  Quoted  by  von  Krafft-Ebing. 
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and  tresses  of  hair.^  Individuals  with  fetichism  may  also  be  tainted 
with  sadism,  masochism,  or  contrary  sexuality. 

The  practical  importance  of  fetichism  is  threefold  :  it  may  cause  psy- 
chical impotence — that  is,  the  pervert  may  be  impotent  for  normal  sexual 
relations  or  unless  his  fetich  can  in  some  way  be  brought  into  associa- 
tion with  these  relations ;  secondly,  it  may  lead  to  theft ;  and  thirdly, 
the  mental  suifering  that  may  be  indirectly  caused  may  be  intense.  The 
psychical  impotence  in  all  marriage  relations,  the  attacks  of  erotic  ex- 
citement under  the  influence  of  the  fetich,  the  induced  onanism,  the 
feeling  of  after-mortification,  the  self-recrimination,  may  in  certain  per- 
sons of  a  sensitive  temperament  cause  a  mental  suffering  which  may  be 
truly  pitiable. 

As  to  the  origin  of  fetichism,  Binet's  explanation  has  been  generally 
accepted — namely,  that  it  is  always  due  to  some  circumstance  which  in 
early  youth  excited  the  sexual  instinct  in  association  with  the  presence 
of  the  object  that  afterward  became  the  fetich.  This  association,  being 
once  formed,  persists,  so  that  the  object  always  excites  the  instinct. 
Fetichism  is  thus  acquired,  and  is  not  congenital.  The  intensity  which 
this  association  attains,  so  that  it  becomes  a  sort  of  imperative  feeling 
or  idea,  must  not  let  us  forget  that  the  histories  of  fetichists  show  that 
this  intensity  has  been  reached  by  deliberate  cultivation  or  perversity. 

In  the  great  majority,  if  not  all  cases,  there  is  a  neuropathic  base, 
usually  through  heredity,  for  the  perversity,  so  that  the  fetichist  has  less 
resistive  power  than  normal  people.  In  such  a  substratum  associations 
are  easily  formed,  feelings  and  ideas  acquire  great  intensity  and  fixed- 
ness, and  the  whole  forms  a  quasi-psychosis  of  a  more  or  less  imperative 
nature. 

Contrary  Sexual   Instinct  (Homo-sexuality,  Sexual   Inver- 
sion,  Hermaphroditism). 

This  aberration  consists  in  the  existence  of  sexual  feeling  for  the 
same  sex,  coexisting  in  its  fully  developed  form  with  entire  absence  of 
sexual  feeling  for  the  opposite  sex.  In  the  more  moderate  form  there 
may  still  be  inclination  toward  the  opposite  sex,  but  in  the  higher  de- 
grees of  the  perversion  there  may  be  a  feeling  of  actual  repulsion  for  the 
opposite  sex,  while  the  whole  psychical  personality,  the  tastes,  feelings, 
and  modes  of  thought  of  the  individual  may  become  changed  to  corre- 
spond with  the  sexual  perversion ;  that  is,  the  character  of  the  male 
becomes  feminine,  and  vice  versd.  The  justification  for  this  aberration 
to  be  considered  as  a  true  psychosis  depends  upon  the  thesis  that  in  a 
certain  proportion  (great  majority)  of  cases  it  is  congenital  and  a  "  partial 
manifestation  of  a  neuro-psychopathic  state,  in  most  cases  hereditary." 
It  is  therefore  a  functional  sign  of  degeneration.  According  to  this 
view,  this  manifestation  in  these  cases  is  not  acquired  and  is  in  no  sense 
a  perversity  or  vice,  but  a  true  anomaly  or  perversion  of  instinct  in 
the  sense  that  it  is  the  ])roduct  of  maldcvelopment,  in  the  same  way 
that  any  of  the  normal  instincts,  tastes,  or  sensory  functions  are  the 
product  of  normal  development.  In  other  words,  with  "  a  normal 
anatomical  and  ]iliysiological  state  of  the  (genital)  organs  a  sexual  in- 

^  Yoibin,  Socquet,  Motet,  quoted  by  von  KrafTt-Ebing. 
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stinct  may  be  developed  which  is  the  exact  opposite  of  that  characteristic 
of  the  sex  to  which  the  individual  belongs."  It  appears  spontaneously, 
Avithout  external  cause,  with  the  development  of  sexual  life. 

Various  theories,  many  of  them  fanciful,  have  been  proposed  to  ac- 
count for  the  origin  of  this  (according  to  this  view)  anomalous  condition. 
Ulricli,  himself  a  pervert,  thought  a  female  mind  was  enclosed  in  a  male 
body.  This  condition  he  considered  due  to  atavism.  This  fanciful  ntjtion, 
which  reminds  one  of  some  of  the  early  legends  of  human  beings  appearing 
in  the  form  of  animals,  is  maintained  even  by  later  medical  writers  (Mag- 
nan,  Gley).  This  same  idea  appears  in  a  new  form  in  the  hypothesis  of 
Kiernan,^  adopted  by  Lydston,^  that  contrary  sexuality  is  a  reversion  to 
the  primitive  type  of  the  lowest  forms  of  life,  which  are  bisexual.  This 
bisexuality  appears  in  a  rudimentary  form  in  adult  human  beings,  as 
•shown  by  the  rudimentary  female  organs  in  the  male.  In  contrary 
sexuality,  while  there  is  a  differentiation  of  anatomical  form,  the  nervous 
system  is  developed  on  the  female  type.  One  of  Krafft-Ebing's  patients 
independently  suggested  this  explanation,  the  inadequacy  of  which  is 
apparent  when  one  considers  that  there  can  be  no  reversion,  as,  at  the 
time  when  bisexuality  existed  there  was  no  nervous  system  worth  speak- 
ing of — nothing  that  corresponded  with  the  human  psychical  sexuality. 
Atavism  can  therefore  scarcely  be  accepted. 

A  modification  of  this  theory  has  been  proposed  by  Chevalier.  The 
human  embryo  is  bisexual.  In  its  later  development  one  or  the  other 
factor,  male  or  female,  pushes  ahead  at  the  expense  of  the  other,  but 
traces  of  the  undeveloped  sexual  factor  persist.  Sometimes  both  develop, 
but  in  different  directions,  so  that  while  the  sexual  organs  of  one  sex 
are  formed,  the  nervous  system  of  the  other  is  developed,  and  thus  con- 
trary sexuality  results.  All  such  theories  are  of  course  only  another 
way  of  putting  the  original  idea  of  the  female  soul  in  a  male  body. 
Kiernan  writes  :  "  It  seems  certain  that  a  femininely  functionating  brain 
€an  occupy  a  male  body,  and  vice  versd.'^  These  theories  assume,  what 
is  probably  not  true,  that  there  is  a  difference  in  the  brain  of  the  tMo 
sexes  corresponding  to  the  difference  in  the  bodily  form.  Westphal, 
who  first  gave  the  name  of  contrary  sexuality,  thought  the  condition 
congenital,  but  refrained  from  hypothesis.  The  most  sensible  congenital 
hypothesis  is  undoubtedly  that  of  von  Krafft-Ebing,  who  thinks  that  an 
explanation  "  may  perhaps  be  found  in  the  fact  that  it  represents  a  pe- 
culiarity bred  in  descendants,  but  arising  in  ancestry.  The  hereditary 
factor  might  be  an  acquired  abnormal  inclination  for  the  same  sex  in 
the  ancestors,  which,  being  transmitted,  becomes  fixed  as  a  congenital 
abnormal  manifestation  in  the  descendants." 

Kiernan  had  also  suggested  this  possibility  for  certain  cases.  The 
absence  of  proof  of  the  ancestral  facts,  excepting  in  particular  instances, 
prevents  the  acceptance  of  this  hypothesis. 

More  in  accordance  with  our  psychological  knowledge  is  the  theory 
of  Binet,  although  it  is,  nevertheless,  rejected  by  most  writers.  By  this 
theory  the  whole  perversion  is  acquired  through  the  force  of  association 
of  ideas. 

Amongst  the  names  of  those  contributing  to  the  subject  are  to  be 
.found  many  of  well-known  writers  in   neurology  and  psychiatry.     But 

1  Med.  Standard,  Nov.,  1888.  ^  3Ied.  and  Surg.  Reporter,  Sept.,  1889. 
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the  most  important  contributions  are  those  already  mentioned,  and  espe- 
cially the  M^orks  of  Moll/  von  Krafft-Ebing/  and  von  Schrenck-Notz- 
ing,^  The  diHerence  in  the  views  of  these  writers  has  already  been 
pointed  out  above  when  speaking  of  the  pathology  of  the  perversions 
in  general.  Besides  tlie  fact  that  the  manifestations  of  contrary  sexu- 
ality are  acquired,  von  Schrenck-Notzing  holds  that,  nevertheless,  these 
manifestations  become  in  time  imperative  sensations  and  imperative 
ideas,  and  thus  from  this  point  of  view  may  be  looked  upon  as  psychoses 
artificially  created,  in  a  neuropathic  soil  in  most  instances.  This  opens 
a  very  wide  field  for  discussion,  as  it  is  no  easy  matter  to  settle  what 
decisive  element  constitutes  an  imperative  idea.  The  familiar  language 
of  the  pervert,  which  is  stereotyped  in  "  irresistible  impulse,"  too  often 
should  be  written,  "  I  don't  want  to.^ "  Still,  we  must  allow,  as  we 
see  in  the  alcoholic  and  opium  habit,  that  for  weakened  resisting  powers 
sensations  may  be  well  educated  to  such  an  extent  as  to  become  impera- 
tive. 

I  have  elsewhere  ^  stated  what  appear  to  me  to  be  the  chief  objections 
to  tlie  congenital  or  perversion  theory  as  opposed  to  perversity,  and,  as 
I  cannot  more  briefly  express  them,  I  may  be  permitted  to  repeat  here 
what  Avas  said : 

Now,  putting  aside  hypotheses  of  the  How,  an  examination  of  the 
congenital-perversion  theory  shows  that  it  rests  entirely  upon  the  auto- 
biographies of  perverts  and  certain  assumptions  (to  be  presently  men- 
tioned) regarding  the  normal  development  of  the  vita  sexualis,  and  of 
tlie  tastes,  habits,  and  modes  of  thought  peculiar  to  each  sex. 

It  is  believed  that  a  person  is  capable  of  remembering  all  the  cir- 
cumstances attending  the  gradual  growtli  of  the  sexual  functions  in  early 
childhood — has  a  distinct  recollection  of  the  causes  which  first  called  it 
forth,  and  that  a  failure  to  remember  possible  excitants  is  equivalent  to 
their  non-existence.  A  reliance  upon  evidence  of  this  kind  in  any  other 
department  of  human  knowledge,  whether  medical  or  non-medical,  I  am 
sure,  would  only  excite  surprise.  Even  in  taking  an  ordinary  medical 
history  we  should  hesitate  to  accept  such  testimony  as  final,  and  I  think 
we  should  be  even  more  cautious  in  our  examination  of  autobiographies- 
which  attempt  to  give  an  analysis  founded  on  introspection  of  the  feel- 
ings, passions,  and  tastes  of  degenerate  individuals  who  attempt  to  ex- 
plain their  first  beginnings  in  early  childhood  and  attribute  each  to  its- 
projx'r  excitant.  As  von  Schrenck-Notzing  has  pointed  out  in  his  care- 
ful study  of  the  published  cases,  very  few  of  these  autobiographies  will 
stand  analysis.  Probably  there  is  no  class  of  people  whose  statements 
will  less  stand  the  test  of  a  searching  cross-examination  than  the  moral 
pervert.  One  cannot  help  feeling  that  if  the  pervert  Avas  thus  examined 
by  an  independent  observer,  instead  of  being  allowed  to  tell  his  own 

^  Conlrure  ScTiifd  Eiiipfmdimr], 

'^  PnyrJiopathia  Sexualis  and  Zur  Er/darinif/  dcr  Cuniraren  Sexiud  EmjijindiuKj. 

'  i^i^{/f/cstive  Therapeidi.es  in  P.^i/rhopathia  Sexual  is. 

■*  "  i  wish  to  state  expressly  tliat,  tliougli  I  am  conscious  of  the  ahnorniality  of  my 
inclinations,  I  liave  no  desire  to  change  tiiem  ;  I  long  only  for  a  time  when  more  easily 
and  with  less  danger  of  discovery  I  can  give  rein  to  my  desires  and  experience  a  delight 
that  will  harm  no  one." — A iilnhinr/rnphy,  Case  149,  v.  K.-E. 

*  "  Sexnal  Perversion  or  ^'ice?"  .fourn.  of  Nerr.  <iiid  ^Feni.  Dis.,  1898.  I  have  made 
free  use  of  this  contribution  for  the  purposes  of  this  article. 
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story  without  interruption,  a  different  tak^  would  Ik;  told,  or  great  gaps 
would  be  found  which  are  now  nicely  bridged,  or  many  asserted  facts 
would  be  resolved  into  pure  inferences. 

Taking  one  point  alone,  it  is  extremely  doubtful  whether  any  one 
can  remember  the  first  beginnings  of  the  vita  sexualis.  He  may  remem- 
ber certain  occasions  which,  from  the  special  intensity  of  the  excitation 
or  from  peculiar  associations,  persist  as  vivid  mental  pictures,  just  as  we 
remember  certain  pleasurable  experiences  of  boyhood  connected  with 
sports,  but  not  all  or  the  first. 

The  second  error  of  those  who  maintain  the  congenital  theory  is 
that  they  overlook  the  influence  which  casual  external  circumstances  have 
in  suggesting  feelings  and  ideas  to  the  mind  and  in  directing  thoughts 
which  appear  to  be  spontaneous.^  These  external  circumstances  may  be 
trivial  or  not,  and  may  be  forgotten.  Even  when  very  prominent  for 
the  moment  in  consciousness,  they  may  be  forgotten,  while  the  effects 
may  persist.  The  enlargement  of  our  knowledge  of  the  substrata  of 
consciousness  and  the  after-influence  of  such  subconscious  states  upon 
the  personality  of  the  individual  has  made  it  possible  for  us  to  under- 
stand the  genesis  of  certain  neuroses  which  before  were  inexplicable. 
Janet  has  demonstrated  "  this  influence  in  the  productions  of  some  of 
the  manifestations  of  hysteria.  With  this  knowledge  it  is  next  to  impos- 
sible to  say  that  sexual  aberrations  were  not  originally  suggested  by  ex- 
ternal conditions  in  individual  cases  or  the  product  of  auto-suggestion.^ 
A  very  suggestive  example  of  the  influence  of  this  kind  upon  the  lower 
strata  of  consciousness  in  producing  psychoses  is  the  following  from  the 
writer's  experience  :  A  young  girl  about  sixteen  years  old  was  pursued 
with  an  uncontrollable  fear  of  vomiting.  As  a  matter  of  fact,  she  never 
did  vomit,  but  the  fear  was  so  intense  that  she  was  unwilling  to  leave  the 
house  alone,  or,  for  that  matter,  even  when  accompanied,  go  to  places 
like  theatres  or  to  such  distances  from  home  that  she  could  not  quickly 
reach  her  house.  The  fear,  although  always  present,  was  subject  to 
exacerbations.  In  such  attacks  her  suffering  was  very  great  and  the 
mental  state  uncontrollable.  She  would  take  off  her  clothes,  and  run 
up  and  down  the  room  crying  and  begging  her  mother  not  to  let  her 
vomit.  This  fear  had  apparently  developed  spontaneously  during  early 
girlhood,  and  might  easily  have  been  considered  congenital  if  the  original 
history  as  given  by  the  patient  herself  and  mother  had  been  believed. 
But  from  the  mother,  after  persistent  inquiry,  I  obtained  the  following 
history,  till  that  moment  forgotten.  When  the  patient  was  a  child,  say 
five  years  old,  her  sister  was  taken  ill  with  scarlet  fever,  the  first 
symptom  of  which  was  violent  vomiting.  In  order  to  prevent  the 
child  from  catching  the  disease,  she  was  told  that  if  she  went  near  her 

'  Whether  or  not  a  neuropathic  taint  is  necessary,  as  has  been  maintained,  is  a  second- 
ary matter.  The  existence  of  an  hereditary  taint  has,  however,  been  sometimes  accepted 
on  insufficient  evidence. 

^  A  capital  illustration  of  the  influence  of  forgotten  causes  of  producing  psychical 
phenomena  is  the  following :  A  lady  told  me  of  a  dream  which  she  had  in  which  she  saw 
distinctly  the  face  of  a  person  whom  she  liad  never  seen.  Her  description  of  the  person 
being  very  accurate,  I  insisted,  to  test  the  matter,  that  she  must  have  seen  or  heard  of  the 
person  before.  On  assuring  me  the  impossibility  of  this,  I  told  her,  as  was  the  fact,  that 
a  few  days  previously  I  had  described  this  person  to  her,  using  the  same  language  that  slie 
now  used  for  the  same  description.  .She  liad  no  recollection  of  it.  Sexual  suggestions  and 
excitants  might  be  similarly  forgotten. 
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sister  she  would  be  taken  with  vomiting  in  the  same  way.  This  had  the 
desired  effect,  but  when  the  sister  recovered  it  was  with  some  difficulty 
that  my  patient  could  be  induced  to  come  in  her  presence.  She  ran  away 
and  hid  in  a  closet,  exhibiting  considerable  fear.  It  is  reasonable  to 
suppose  that  the  impression  made  upon  the  mind  at  that  time  had  left  a 
subconscious  idea  which  was  the  cause  of  the  apparently  motiveless  fear 
later  exhibited.  The  patient  has  no  memory  of  all  this.  The  excita- 
tion of  abnormal  sexual  feelings  may  well  have  similar  external  causes 
long  since  forgotten. 

The  third  error  of  this  school  is  that  it  assumes  that  normally  there 
is  a  hard  and  sharp  line  drawn  by  nature  between  the  normal  personali- 
ties of  the  sexes.  As  a  matter  of  fact,  sharp  lines  of  demarcation  do 
not  occur  any  more  than  in  the  length  of  the  nose  or  size  of  the  hand. 
Taking  a  large  number  of  people,  the  male  personality  normally  shades 
into  the  female,  and  vice  versa.  What  I  mean  to  say  is,  that  taking  a 
large  number  of  normal  males  and  an  equal  number  of  normal  females, 
we  might  place  them  in  a  row  so  that  at  one  end  would  come  the  males, 
with  strong  vigorous  masculine  characters ;  in  the  middle,  but  at  the 
extreme  end  of  the  male  line,  the  men  with  feminine  personalities ;  ad- 
joining these  the  masculine  females,  differing  but  slightly,  excepting  in 
anatomical  configuration,  from  the  males  ;  while  at  the  extreme  end 
of  the  female  line  would  come  those  with  strongly  marked  feminine 
characteristics. 

Fourthly,  the  effect  of  education,  meaning  by  this  the  total  environ- 
ment, intentional  education,  unconscious  mimicry,  external  suggestion, 
example,  etc.,  etc. — the  effect  of  this,  I  repeat,  in  mouldiug  the  tastes 
and  habits  of  thought  and  manners  of  the  child,  and  thus  differentiating 
those  of  one  sex  from  those  of  the  other,  has  been  overlooked.  I  think 
it  is  extremely  probable  that  if  a  boy  were  brought  up  as  a  girl  and  a 
girl  as  a  boy,  and  absolutely  freed  from  all  counter-influences — such  as 
the  unconscious  influence  of  public  criticism,  etc. — each  would  have  the 
non-sexual  tastes  and  manners  of  the  other  sex. 

Fifthly,  it  is  questionable  whether  only  abnormally  the  vita  sex- 
ual is  of  the  male  is  excited  by  the  female,  and  conversely.  There  is 
every  reason  to  believe  that  in  some  perfectly  healthy  individuals  some 
degree  of  erotic  feeling  or  ideas  may  be  excited  by  the  sight  or  touch  of 
the  form  of  a  person  of  the  same  sex,  and,  at  any  rate,  thoughts  (per- 
taining to  anatomy)  so  excited  may  very  naturally  awaken  secondarily 
associated  sexual  feelings.  For  instance,  the  vita  scxualis  in  a  boy  is 
at  first  associated  with  his  own  sexual  organs  ;  later,  the  sight  of  those 
of  another  boy  awakens  this  association  of  ideas  by  the  well-known 
law,  and  then,  in  a  degenerate,  cultivation  does  the  rest.  Von  Krafl't- 
Ebing's  very  first  case  (106)  of  a  girl  with  liypersesthesia  sexualis  and 
homo-sexuality  is  readily  explainable  in  this  way.  As  von  Krafft- 
Ebing  points  out,  in  the  beginning  of  sexual  development  in  the  child 
"  the  psychical  relation  to  persons  of  the  o))]iosite  sex  is  still  absolutely 
wanting,  and  the  sexual  acts  during  tliis  ])('rio(l  jiartake  more  or  less  of 
a  reflex  spinal  nature."  "  AVith  the  in('ej)tion  of  anatomical  and  func- 
tional develoj)nient  of  the  generative  organs,  and  the  difl'erentiation  of 
form  belonging  to  each  sex  which  goes  hand  in  hand  with  it  in  the  boy 
or  girl,  rudiments  of  a  mental  feeling  corresponding  with  the  sex  are 
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developed  ;  and  in  this,  of  course,  education  and  external  influences  in 
general  have  a  powerful  eifect  upon  the  individual,  who  is  now  all 
attention."  Now,  in  a  person  of  perfectly  healthy  mind  and  body  all 
social  customs,  habits  of  thought,  im written  laws,  and  moral  precepts 
tend  to  suppress  any  existing  homo-sexual  feeling  and  its  gratification, 
and  to  encourage  hetero-sexual  feeling.  On  the  other  hand,  the  person 
of  tainted  constitution  does  everything  in  his  power  to  foster,  indulge, 
and  cultivate  the  perverse  instinct,  while  in  such  a  soil  the  feelings 
themselves  acquire  monstrous  force.  That  the  future  development  of 
this  perversity  is  due  to  cultivation  there  is  no  question.  We  have 
only  to  read  the  autobiographies  to  be  convinced  of  it.  Thus  may 
arise  a  perversity  that  had  its  origin  in  a  normal  reflex,  but  the  acci- 
dental cause  of  which  is  forgotten  with  much  else  of  the  psychical  life 
of  childhood,  or,  if  not  forgotten,  considered  abnormal  because  of  its 
future  monstrous  development.  Such  a  reflex,  it  may  be  said,  if  nor- 
mal, is  congenital.  This  much  is  in  strictness  true,  but  an  entirely 
different  aspect  is  given  to  the  congenital  theory.  What  is  really  patho- 
logical in  this  aberration  is  the  extraordinary  intensification  of  the 
sexual  feelings  and  the  unbridled  lack  of  restraint  with  which  the  sub- 
ject indulges  his  senses  and  seeks  every  opportunity  for  gratification. 
These,  without  doubt,  depend  upon  the  neuropathic  constitution.  The 
contrast  in  this  respect  with  normal  hetero-sexual  persons  brings  the 
difference  into  strong  relief. 

Finally,  the  fact  must  not  be  lost  sight  of — it  is  not  questioned — 
that  cultivation  is  capable  of  generating  this  aberration  and  developing 
it  to  its  most  intense  degree,  even  to  the  feeling  of  repulsion  for  the 
opposite  sex  and  to  the  acquisition  of  contrary  tastes  and  habits.  Ac- 
quired cases  of  this  kind  are  recognized  and  illustrated  by  Cases  94,  95, 
96,  99,  etc.  of  von  Krafft-Ebing.  It  is  not,  then,  a  question  of  the 
sufficiency  of  this  influence.  The  only  question  is,  Are  all  cases  due  to 
this  influence,  or  are  those  cases  in  which  there  is  no  evidence  in  the 
histories,  so  far  as  obtained,  of  cultivation,  and  in  Avhich  there  is  aa 
apparent  spontaneous  origin,  properly  to  be  regarded  as  congenital? 

One  logical  consequence  of  the  cultivation  theory  has  been  over- 
looked, as  it  seems  to  me,  by  von  Schrenck-Notzing.  It  follows  as  a. 
necessary  corollary  that  this  so-called  perversion  is  not  really  a  perver- 
sion, but  a  perversity — a  vice  rather  than  a  disease. 

From  one  standpoint  the  view  may  be  modified.  It  has  already 
been  said  that  a  habit  may  be  so  intensely  cultivated  as  to  become  in 
time  almost  automatic  and  independent  of  volitional  control.  The 
nervous  processes  involved  may  thus  become  shunted  off  from  the  rest 
of  the  psychical  life  as  true  psychoses.  It  is  tenable  that  in  some  per- 
sons these  aberrations  may  become  by  cultivation  real  imperative  sensa- 
tions and  ideas.  Though  vice  may  be  the  road  traversed,  the  final  staga 
may  be  disease.  i 

Analogy  with  what  takes  place  in  other  fields  of  the  nervous  system 
would  make  it  intelligible  that  sexual  feelings  and  actions  may  by  con- 
stant repetition  (cultivation)  become  associated  together,  and  developed 
into  a  sort  of  quasi-independent  neural  activities  which  may  then  become 
practically  independent  of  the  will,  or,  in  other  words,  a  psychosis. 

Sexual  perversion,  then,  may,  from  the  point  of  view  of  pathogenesis, 
Vol.  IV.— 57 
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be  put  in  the  same  class  with  many  of  the  manifestations  of  hysteria 
and  other  psycho-neuropathic  states.  The  constant  excitation  of  various 
bodily  symptoms  by  the  neurasthenic  tends  to  cultivate  them  into  im- 
perative habits  which  control  his  organism.  The  hysteric,  dwelling  on 
certain  ideas,  whether  they  relate  to  herself  or  her  environment,  tends 
to  nurture  and  cultivate  them  till  they  may  acquire  such  monstrous 
intensification  that  they  control  her  psychical  life. 

From  small  beginnings  it  is  possible  that  even  most  intense  doubts 
and  fears  may  be  evolved  by  this  cultivation,  culminating  perhaps  in 
imperative  ideas  (insanity  of  doubt,  folic  de  toucher,  etc.).  By  constant 
indulgence  of  her  feelings,  revelling  in  morbid  retrospection,  giving  her- 
self up  to  egotistical  debauches,  self-pity,  and  wrong  inferences,  the 
degenerate  cultivates  her  body  and  mind  into  becoming  such  a  sensitive 
machine  that  she  can  no  longer  adapt  herself  to  her  environment,  but  must 
be  removed  to  an  institution  where  her  environment  can  be  adapted  to 
her  :  of  course  I  am  drawing  an  extreme  picture,  but  such  extreme  pic- 
tures exist. 

Therapeutically,  the  point  of  view  which  we  take  of  the  genesis  of 
these  psychoses,  whether  sexual  or  non-sexual,  is  of  extreme  importance. 
If  they  are  the  manifestations  of  a  diseased  nervous  system  in  the  sense 
that  they  are  the  necessary  expression  of  a  diseased  body,  whether  con- 
genital or  not,  then  there  is  no  escape  from  therapeutic  hopelessness  so 
long  as  the  psychopathic  state  continues.  But  if  psychoses  of  this  kind 
are  the  result  of  cultivation,  whether  by  the  influence  of  external  sur- 
roundings or  by  the  subject's  own  conduct — cultivated  into  psychoses 
because  the  soil  is  a  psychopathic  one — then  we  may  fairly  hope  by 
counter-education  in  many  instances  to  replace  the  morbid  processes  by 
healthy  ones. 

The  manifestations  of  contrary  sexuality  need  only  be  briefly  con- 
sidered. In  the  great  majority  of  instances  an  hereditary  taint  will  be 
found.  One  or  more  members  of  the  immediate  family  or  ancestors  will 
be  found  to  have  been  affected  with  one  of  the  neuroses  or  psychoses — 
hysteria,  neurasthenia,  hypochondriasis,  alcoholism,  or  even  some  form 
of  insanity.  In  bad  cases  several  members  of  the  family  may  have  been 
affected.  For  example,  in  one  case  the  father  was  a  drinker  and  com- 
mitted suicide  ;  a  sister  had  hysteria  ;  a  brother  and  sister  also  committed 
suicide ;  a  maternal  aunt  was  insane  and  committed  suicide  ;  the  mother 
was  sickly  and  died  of  apoplexy,  and  the  patient  had  grave  hysteria.  On 
the  other  hand,  in  some  cases  no  hereditary  liistory  can  be  obtained.  The 
subjects  of  the  })crversion  maybe  apparently  strong  and  healthy,  exhibit- 
ing perhaps  only  sexual  weakness  as  the  result  of  the  perverse  indul- 
gence. But  more  often  symptoms  of  neurasthenia  or  hysteria  will  be 
found.  In  the  former  case  they  pursue  their  vocation  without  giving 
rise,  excepting  by  indiscretion,  to  any  suspicion  of  their  habits.  Otlier 
individuals,  again,  may  exhil)it  evidences  of  insanity,  especially  paranoia. 
As  paranoiacs  they  may  have  Jialhu;inati()ns  of  actually  being  of  the 
opposite  sex,  l)ut  then  these  liaUucinations  shonkl  not  be  classed  as  a  part 
of  contrary  sexuality,  but  rather  like  any  other  hallucination  of  the 
insane.  The  neurasthenic  condition  may  be  primary  or  may  appear  later 
secondarily,  as  a  result  of  perverse  habits.  As  a  rule,  these  people  are 
given  to  onanism,  whidi  j)lays  a  part  in  the  (k^vclopmcnt  of  the  aberra- 
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tion.  The  modes  in  which  the  perverse  instinct  finds  expression  are  the 
same  as  in  vice,  and  do  not  need  description.  The  subjects  give  them- 
selves np  to  the  gratification  of  tlieir  sensual  feelings  without  apparently- 
feeling  any  moral  obligation  to  control  or  suppress  them.  For  this  the 
presence  of  a  hypersesthesia  sexualis,  which  commonly  is  present,  and  a 
lack  of  resisting  power,  are  responsible.  The  latter  is  a  result  of  the 
psychopathic  constitution.  When  the  erotic  feelings  are  associated  with 
certain  ideas  the  pervert  voluntarily  gives  himself  up  to  the  cultivation 
of  the  exciting  thoughts,  which  thus  grow  by  practice  :  a  sort  of  idea- 
tional debauch  may  thus  be  indulged  in.  In  this  way  intense  feelings 
and  thoughts  may  become  uncontrollable,  and  the  subject  be  unable  to 
resist  indulgence  in  them.  Then  they  may  be  looked  upon  as  impera- 
tive. They  may  come  on  periodically,  with  intermissions  of  freedom. 
In  personality  the  subject  of  these  aberrations  may  exhibit  a  tendency 
to  femininity.  The  male  shows  a  taste  for  dolls  and  girls'  playthings 
and  games,  and  later  for  feminine  dress,  ornaments,  and  occupations, 
such  as  crocheting,  knitting,  etc.  The  female  may  similarly  exhibit  mas- 
culine tastes.  But  this  is  not  the  rule,  and  beyond  the  sexual  perversion 
there  may  be  no  change  in  personality  relative  to  sex.  It  is  open  to 
question  whether  these  tastes  are  secondary  to  the  perversion  or  are  not 
accidentally  associated.  With  this  perversion  there  may  be  psychical 
impotence  for  the  opposite  sex  or  not,  or  a  person  may  be  potent  only 
by  the  help  of  contrary  mental  images.  Impotence  may  therefore  play 
a  part  in  the  domestic  drama.  Homo-sexuality  may  coexist  with  hetero- 
sexuality  (psychical  hermaphroditism),  but  in  more  highly  developed 
cases  only  homo-sexuality  may  exist.  In  such  cases  the  individual  may 
feel  all  the  longings  and  passionate  feelings  for  a  person  of  the  same  sex 
that  normally  are,  as  expressions  of  love,  felt  for  an  individual  of  the 
opposite  sex.  A  person  of  the  opposite  sex  may  be  sexually  repelling 
and  disgusting  to  such  a  person.  Such  a  person,  having  deified  the 
object  of  his  love,  feels  all  the  jealousies,  pangs  of  unrequited  love, 
heart-burnings,  etc.  normally  experienced  in  hetero-sexuality.  These 
people  are  called  urnings.^  When  in  such  people  these  feelings  coexist 
with  the  above-mentioned  tastes  for  the  sports,  dress,  and  occupations 
of  the  opposite  sex,  the  appearance  is  created  of  complete  change  of 
sexual  character  (eifemination  and  viraginity).  The  common  expression 
of  such  people  is  that  they  feel  as  if  they  had  a  female  soul  in  a  male 
body,  or  viee  versd.  These  cases  lend  more  support  to  the  theory  of  con- 
genital origin  than  ordinary  hermaphroditism.  But  it  must  not  be  for- 
gotten that  the  real  perversion  is  that  of  the  sexual  instinct — that  is  to 
say,  femininity  without  change  of  sexual  instinct  is  not  a  perversion.  The 
development  of  feminine  or  masculine  tastes  in  male  and  female  respect- 
ively in  psychopathic  individuals  is  easily  accounted  for  by  the  facility 
with  which  fixed  ideas  and  feelings  take  possession  of  such  people. 
Cultivation  is  easy  in  such  people.  A  somewhat  fiinciful  attempt  has 
been  made  to  associate  a  bodily  conformation  resembling  more  or  less 
that  of  the  opposite  sex  (hips,  breasts,  deficient  or  abundant  beard,  fea- 
tures, voice,  etc.)  with  homo-sexuality. 

Treatment  of  Sexual  Psychoses, — Far  from  being  hopeless,  as 

^  A  good  illustration  will  be  found  in  the  article  on   "  Psychical  Hermaphroditism," 
by  W.  L.  Howard,  M.  D.,  Alien,  and  NeAtroL,  April,  1897. 
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the  congenital  theory  would  imply,  the  treatment  of  sexual  parsesthesia 
is  attended  in  a  large  proportion  of  cases  with  encouraging  results,  which 
contradict  the  congenital  theory.  When  the  sexual  aberration  is  only 
a  part  of  great  central  degeneration,  such  as  imbecility,  dementia,  or 
paranoia,  of  course  any  attempt  must  be  hopeless.  But  where  the 
psychopathic  basis  is  of  a  minor  degree  and  the  intellect  is  not  mate- 
rially affected,  it  must  appear,  if  we  are  to  judge  by  the  reports  of  pub- 
lished cases,  that  improvement  or  cure  may  be  accomplished.  This  of 
course  presupposes  that  a  person  desires  to  be  cured.  It  is  highly 
improbable  that  a  person  can  be  cured  against  his  will,  and  it  is  evident 
that  many  do  not  want  to  be  cured.  The  chief  and  most  effective  thera- 
peutic remedy  is  hypnotic  suggestion.  In  the  hands  of  von  Schrenck- 
Notzing  and  others  this  remedy  has  given  decidedly  favorable  results. 
The  total  number  of  cases  collected  by  von  Schrenck-Notzing  is  32. 
The  results  of  treatment  were  as  follows : 

Failures 5  =  15.625  per  cent. 

Slightly  improved 4=12.5        "      " 

Essentially  improved 11  =  34.375    "      " 

Cured,  with  later  report,  10 ;  without  later  report,  2     .    .12  =  37.5        "       " 

100  per  cent. 

Thus,  about  70  per  cent,  were  essentially  improved  or  cured.  The  fact 
that  of  the  12  cures  later  reports  were  obtained,  sometimes  after  con- 
siderable periods  of  time  (four  to  five  years),  in  10  makes  these  statistics 
of  considerable  value.  Of  the  32  patients,  5  were  not  amenable  to  hyp- 
nosis, 7  were  cases  of  psycho-sexual  hermaphroditism,  20  of  contrary 
sexual  instinct,  2  of  sadism,  3  of  masochism. 

Treatment  must  be  prolonged.  For  instance,  in  1  case  one  hundred 
and  fifty-two,  and  in  another,  two  hundred  and  four,  sittings  were 
necessary.  Deep  hypnosis  is  not  always  necessary.  It  is  also  undoubt- 
edly true  that  in  using  hypnotic  suggestion  in  this  as  in  other  psychoses 
much  depends  upon  the  way  and  form  in  which  suggestions  are  given. 
Considerable  judgment  is  required  for  this,  and  the  manner  and  charac- 
ter of  the  physician  count  for  much.  That  is,  a  "  suggestion  "  given 
by  one  person  will  be  effective,  while  from  another,  perhaps  because  of 
lack  of  confidence,  it  will  be  no  suggestion  at  all  or  suggest  the  opposite. 
The  earnest  and  faithful  co-operation  of  the  patient  also  counts  for 
much.  Without  this  it  may  be  questioned  whether  success  is  attainable. 
Besides  direct  suggestion,  other  forms  of  mental  therapeutics  should  be 
employed  for  the  purpose  of  strengthening  the  will  power  and  develop- 
ing the  character  of  the  patient.  He  should  be  made  to  feel  that  the 
perverted  instinct  is  one  that  should  not  be  cultivated,  and  to  wish  not 
to  do  so.  For  this  a  sufficient  motive  should  be  given.  The  mode  of 
doing  this  must  be  determined  in  caeli  case  by  the  ])]iysician  according 
to  the  character  of  the  person  with  whom  he  is  dealing.  The  more  the 
patient  is  under  the  persoual  influence  of  the  ])hysician  the  better.  It 
is  a  great  service  if  the  latter  can  be  a  sort  of  moral  confidant  to  whom 
the  patient  can  almost  daily  turn  for  advice,  help,  and  (confession. 

Finally,  tlie  ])liysical  hcaltli  must  be  improved  when  neurasthenia  is 
present.  So  long  as  a  neurasthenic  (condition  exists,  id(^as  tend  to  fix 
themselves,  and  have  an   aut(jmaticity  far  in  excess  of  what  occurs  in 
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well  people.  There  will  prol)ably  always  remain  a  considerable  propor- 
tion of  patients  who  cannot,  or  do  not  want  to,  be  cured.  When  distinct 
evidences  of  insanity  are  present  an  asylum  may  be  the  only  and  the  best 
resort.  When  sadistic  tendencies  are  exhibited  the  safety  of  the  com- 
munity may  render  this  course  imperative.  The  question  of  marriage 
will  often  be  one  for  decision.  Undoubtedly,  as  a  therapeutic  measure, 
marriage  is  often  of  the  greatest  benefit,  and  perhaps  normal  coitus  may 
be  essential  to  bring  about  a  cure ;  but  the  patient  is  not  the  only  per- 
son to  be  considered.  The  responsibility  of  a  physician  in  recommend- 
ing marriage  is  great,  as  this  may  mean  the  wrecking  of  other  and  inno- 
cent lives.  Then,  too,  as  perverts  are  usually  by  inheritance  psycho- 
or  neuropathic,  marriage  means  the  generation  of  more  miserable  stock 
and  the  probable  perpetuation  of  nervous  disease  in  some  form.  Al- 
though it  is  true  that  in  some  instances  persons  with  sexual  perversion 
have  married  and  lived  happily,  still  the  risk  is  great,  and,  excepting 
in  individual  instances,  marriage  should  not  be  advised,  even  though  the 
pervert  may  gain  thereby. 
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THOMSEN'S  DISEASE;  CONGENITAL  PARA- 
MYOTONIA; PRIMARY  MULTIPLE  MYOSI 
TIS;  MYOSITIS  OSSIFICANS  PROGRESSIVA. 

By  FREDERICK  G.  FINLEY,  M.  D. 


THOMSEN'S  DISEASE  (MYOTONIA  CONGENITA). 

Definition. — A  rare  aifection,  usually  showing  strong  heredity. 
It  is  marked  by  stiffness  and  rigidity  of  the  voluntary  muscles  when 
first  put  into  motion,  and  is  named  after  the  physician,  himself  a 
sufferer,  who  gave  the  first  systematic  description  of  the  condition. 

Etiology. — The  disease  shows  a  remarkable  tendency  to  run  in 
families.  In  Thomsen's  ^  family  it  was  present  in  five  generations,  and 
in  a  case  of  Erb's^  it  was  present  in  four.  Several  members  are  usually 
affected,  and  although  both  sexes  suffer,  it  is  commoner  in  males.  The 
symptoms  usually  appear  in  childhood  from  the  fourth  to  the  tenth 
year,  but  it  may  appear  in  infancy  or  be  postponed  until  puberty  or 
even  later. 

Other  neuroses  have  been  present  in  some  families,  and  in  a  few 
cases  the  sufferers  themselves  have  been  dull  and  lacking  in  intelligence. 
A  history  of  fright  has  preceded  a  few  cases. 

Pathology  and  Pathological  Anatomy. — D^jerine  and  Sottas^ 
have  recently  recorded  the  first  autopsy  performed  in  this  affection. 
They  found  the  brain,  medulla,  spinal  cord,  and  peripheral  nerves 
normal. 

The  condition  of  the  muscles  has  been  investigated  by  excising  small 
fragments  during  life.  The  individual  fibres  are  much  increased  in 
size,  and  the  nuclei  more  numerous  and  slightly  larger  than  in  health. 
The  fibres  in  transverse  section  are  rounded  or  oval ;  some  retain  their 
polygonal  shape,  but  the  angles  are  rounded.  When  cut  longitudinally, 
the  transverse  striae  are  less  distinct,  the  contours  of  the  fibres  are 
slightly  irregular  and  curved,  and  vacuoles  are  often  present.  Dejerine 
and  Sottas  in  an  exhaustive  study  of  numerous  muscles  regard  the 
increase  in  nuclei  as  the  earliest  change,  and  this  is  followed  by  hyper- 
trophy of  the  muscular  fibres.    Hypertrophy  is  more  marked  in  muscles 

^  Thomsen  :  Arch.  v.  Psyehiatrie,  Bd.  6;  C.  bJaltfur  Nei-ven  Krankheiten,  1886. 

^  Erb:  Deut.  Arch.  fur.  klin.  Med.,  xlv. ;  Die  Thomsen  sche  Krankheit.,  Leipzig,  1886. 

^  Dejerine  and  Sottas :  Eev.  de  Med.,  1895. 
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like  those  of  the  calf,  on  which  most  work  is  thrown,  and  may,  therefore, 
be  regarded  as  of  functional  origin.  Not  only  are  the  individual  fibres 
enlarged,  but  the  bulk  of  many  of  the  muscles  is  considerably  increased. 
Some  of  the  fibres  undergo  a  granular  degeneration  and  disintegrate, 
leaving  only  a  sarcolemma  sheath.  Other  fibres  atrophy  and  are  rep- 
resented by  small  rounded .  bundles.  The  intermuscular  connective 
tissue  in  the  more  advanced  stages  is  increased  in  thickness.  Its  partic- 
ipation is,  however,  secondary  to  changes  in  the  muscle  fibres,  and  no 
proliferation  of  nuclei  or  bloodvessels  takes  place.  The  aifection  is 
thus  proved  to  be  a  primary  myopathy.  It  resembles  the  other  myopa- 
thies in  its  hereditary  tendency  and  in  the  pseudo-hypertrophy  of  the 
muscles.     There  is,  however,  no  tendency  to  steatosis. 

Symptoms. — Although  appearing  in  childhood,  the  symptoms  often 
become  prominent  at  puberty,  when  they  are  apt  to  undergo  exacerba- 
tion. 

A  history  is  often  obtained  of  the  patients  being  unable  to  join  in 
the  nsual  games  in  childhood.  The  most  characteristic  feature  of  the 
disease  is  tonic  spasm  of  the  muscles  when  they  are  first  put  into 
motion.  There  is  inability  to  overcome  this  spasm  for  a  few  seconds 
by  voluntary  exertion ;  relaxation  then  gradually  occurs,  and,  after  the 
movement  has  been  repeated  two  or  three  times,  the  spasm  passes  oft' 
and  only  returns  after  a  rest.  The  muscles  of  the  limbs,  trunk,  neck, 
and  rarely  the  face,  tongue,  and  eyeballs  may  all  suffer.  The  legs  are 
most  frequently  affected,  often  with  the  trunk  and  arms.  Difficulty  is 
experienced  as  soon  as  the  patient  begins  to  walk,  but  after  he  is  fairly 
started  he  can  continue  without  special  fatigue.  A  sudden  change  of 
gait  or  direction  may,  however,  be  again  accompanied  by  spasm.  Falls 
are  not  uncommon,  owing  to  loss  of  muscular  control  when  movement  is 
first  attempted.  In  one  instance  the  sufferer  could  readily  swing  him- 
self from  a  moving  tram-car  provided  that  he  could  walk  from  the  far 
end  of  the  car,  but  without  these  preliminary  steps  he  invariably  fell. 
When  the  jaw  muscles  are  affected,  the  mouth  may  remain  open  until 
the  spasm  of  the  depressors  relaxes  and  allows  the  internal  pterygoid 
and  masseter  to  act.  In  the  face  the  eyelids  sometimes  become  fixed, 
and  strabismus  has  occurred  from  spasm  of  the  muscles  of  the  eyeballs. 
Contractions  of  the  muscles  of  the  face  have  been  compared  by  Buzzard 
to  the  sardonic  expression  of  trismus.  If  the  abdominal  muscles  are 
affected,  they  are  thrown  into  spasm  on  bending  forward,  but  are  un- 
affected in  the  movements  involved  by  parturition  or  defecation.  The 
degree  of  spasm  is  sometimes  lessened  by  alcohol,  digestion,  or  warmth. 
In  one  case  it  was  only  present  in  winter,  passing  off"  in  summer.  Ex- 
citement is  apt  to  increase  it.  Thomsen  believes  that  a  life  of  active 
exertion  rather  tends  to  lessen  the  spasm.  The  muscles  are  well 
developed,  sometimes  even  much  enlarged,  but  the  motor  power  is  some- 
what diminished,  being  rather  less  than  in  health.  Er!)  has  carefully 
investigated  the  mechanical  and  elec^trical  irritability  of  the  muscles 
and  regards  them  as  characteristic.  The  muscles  when  struck  with  the 
hand  or  by  a  percussion  hammer  contract,  and  the  spasm  may  continue 
from  fifteen  to  thirty  seconds.  With  the  faradic  current  the  irritability 
of  tlie  nerves  is  normal,  but  with  strong  currents  the  muscular  contrac- 
tion  is  much   prolonged  and  relaxes  slowly.     Applied  directly  to  the 
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muscles,  a  shock  with  a  weak  current  gives  the  usual  lightning-like 
contraction,  but  a  strong  current  produces  a  slow  contraction  with  slow 
relaxation. 

With  the  galvanic  current  the  nerve  irritability  is  qualitatively 
normal.  With  strong  labial  currents,  the  kathode  being  placed  on  the 
nerve,  contraction  is  kept  up  and  relaxes  slowly.  The  muscles  with  a 
weak  current  react  equally  to  C.  C.  C.  or  A.  C.  C.  The  contraction 
lasts  longer  than  in  health  and  relaxes  slowly,  and  this  phenomenon  is 
more  marked  the  stronger  the  current.  In  addition  to  the  above 
"  myotonic  reaction  "  a  peculiar  wave-like  contraction  may  be  produced 
in  the  muscles,  passing  from  the  positive  to  the  negative  pole  with  an 
unbroken  current.  This  phenomenon,  hoAvever,  is  often  difficult  to 
obtain,  and  requires  much  perseverance  and  alteration  in  the  strength  of 
the  current.  Although  abundantly  confirmed,  many  observers  have 
failed  to  obtain  it.  Sensation  is  unaffected,  the  reflexes  are  normal,  and 
fibrillary  twitchings  are  absent.  Myographic  tracings  show  the  marked 
duration  of  the  muscular  contractions.  The  latent  period,  however,  is 
unaffected. 

Diagnosis. — The  diagnosis  rests  on  the  character  of  the  spasm,  the 
myotonic  reaction,  and  the  hereditary  character.  It  can  hardly  be  con- 
fused with  any  other  condition. 

Course  and  Prognosis. — Once  developed,  the  disease  lasts  through- 
out life,  but  is  subject  to  occasional  remissions.  It  is  not  known  to 
shorten  life,  although  producing  much  discomfort. 

Treatment. — Erb  recommends  general  faradization  or  galvanization 
and  electric  baths.  Improvement  is  sometimes  observed  with  these 
measures,  but  no  case  of  cure  is  recorded.  As  already  mentioned, 
active  exertion  seems  to  ameliorate  the  condition. 
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Definition. — Under  this  name  Eulenburg  has  described  a  pecu- 
liar hereditary  and  congenital  condition  characterized  by  tonic  con- 
traction of  the  muscles  followed  by  temporary  paralysis.  It  is  some- 
what allied  to  Thomsen's  disease,  although  differing  from  it  in  its  special 
features. 

Etiology  and  Symptoms. — In  the  family  described  by  Eulenburg 
the  affection  was  traced  through  six  generations.  It  sometimes  declared 
itself  at  or  shortly  after  birth,  and  was  recognized  by  the  mothers  in  a 
tight  closure  of  the  eyes.  The  muscles  of  the  face  and  neck,  and  espec- 
ially the  orbicularis  palpebrarum  are  affected.  The  hands  and  legs  are 
subject  to  attacks  of  tonic  contraction  lasting  from  a  few  minutes  to 
several  hours,  and  are  followed  by  weakness  lasting  for  hours  or  for  half 
a  day.  The  attacks,  which  last  throughout  life,  are  induced  by  cold  and 
relieved  by  warmth,  a  full  meal,  or  a  warm  drink.  They  are  not,  how- 
ever, induced  by  movement.  The  condition  is  transmitted  by  father  or 
mother  to  son  or  dauphter.     In  a  case  of  Bernhardt's  there  had  been 
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intermarriage  of  blood-relatives.  The  muscular  waves  and  slow  relaxa- 
tion following  electrical  stimulation,  which  form  a  marked  feature  of 
Thomsen's  disease,  are  here  absent.  The  faradic  and  galvanic  irritability 
of  the  muscles  are  diminished  at  the  time  of  the  attack,  and  there  is  a 
tendency  to  closing  tetanus  during  the  passage  of  the  current.  There  is 
no  change  in  the  nerve  irritability. 
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Synoxyms. — Dermato-myositis  ;  Pseudo-trichinosis. 

Definition. — An  inflammatory  affection  of  the  muscles  and  skin 
accompanied  by  fever,  and  probably  of  toxic  origin. 

Etiology. — The  disease  attacks  both  sexes,  and  no  special  age  is 
exempt.  The  real  cause  of  the  disease  is  obscure.  In  one  of  Senator's 
cases  it  developed  after  eating  stale  shrimps,  and  he  regards  the  condi- 
tion as  an  auto-intoxication  from  the  alimentary  canal.  Unlike  multiple 
neuritis,  it  does  not  seem  to  be  induced  by  alcohol,  nor  has  cold  or  over- 
exertion any  influence  in  its  production.  In  the  lower  animals  certain 
gregarines  produce  a  myositis,  but  these  parasites  have  not  been  found 
in  any  of  the  recorded  cases  in  man. 

Pathological  Anatomy. — Macroscopically  the  muscles  may  present 
no  changes,  but  are  sometimes  rather  paler  than  usual.  Microscopically 
the  essential  feature  consists  in  infiltration  of  leucocytes  between  the 
muscle  fibres  and  frequently  small  hemorrhages.  The  muscle  fibres  are 
involved  secondarily  and  vary  in  appearance.  In  Senator's  case  there 
was  no  trace  of  degeneration.  In  others  granular,  hyaline,  and  waxy 
degeneration  has  been  present.  The  muscle  nuclei  are  increased  and 
the  strige  obscured  or  lost.  Pus  formation  has  not  been  observed  in 
the  muscles,  but  in  the  subcutaneous  tissue  purulent  foci  may  occur 
in  addition  to  the  constantly-present  oedema. 

The  spinal  cord  and  peripheral  neryes  are  normal. 

Symptoms. — The  onset  is  usually  rather  gradual,  and  is  ushered  in 
by  febrile  disturbance,  headache,  and  occasionally  vomiting.  At  the 
same  time  or  sliortly  afterward,  pains  appear  in  the  muscles  of  the  limbs 
and  back,  and  they  become  hard,  firm,  and  extremely  tender  on  pressure. 
Other  muscles  may,  however,  be  soft  or  almost  fluctuating,  and  in  chronic 
cases  circumscribed  nodular  swellings  have  been  noted.  Movements  are 
at  first  limited  and  later  comj^letcly  lost. 

The  arms  are  usually  more  severely  and  earlier  affected  than  the  legs  ; 
tlie  thighs  and  arms  suffer  more  than  the  peripheral  portions  of  the  limbs. 
The  muscles  of  the  neck  and  back  are  usually  involved  somewhat  later. 
More  important,  however,  is  interference  with  the  muscles  of  degluti- 
tion and  respiration,  interfering  with  their  functions  and  producing  a 
marked  tendency  to  a  fatal  issue. 

The  muscles  of  the  face,  tongue,  and  eyeballs  are  occasionally 
attacked.  In  Strihn pell's  case  ptosis,  and  in  Hepp's  paralysis  of  the 
soft  palate,  occurred. 

In  advanced  cases  muscular  irritability  to  the  galvanic  and  faradic 
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currents  is  lost,  but  an  electrical  examination  is  often  unsatisfactory, 
owing  to  the  pain  produced  and  to  the  swelling  of  the  subcutaneous 
tissues. 

Qj^dema  of  the  skin  in  the  neighborhood  of  the  aifected  muscles  is  a 
prominent  symptom,  and  is  similar  to  that  observed  in  trichinosis.  In- 
flammatory redness  is  also  often  present,  and  has  been  mistaken  for 
erysipelas.  Urticaria,  labial  herpes,  roseola-like  eruptions,  and  subcu- 
taneous hemorrhages  also  occur,  and  there  is  commonly  profuse  sweat- 
ing. Angina,  stomatitis,  and  profuse  salivation  are  occasionally  seen, 
and  slight  splenic  enlargement  is  often  present.  The  urine  sometimes 
contains  a  trace  of  albumin,  and  in  one  of  Senator's  cases  there  was 
acute  nephritis.  The  disease  runs  an  acute  or  chronic  course.  The 
former  is  accompanied  by  higher  fever,  and  the  constitutional  disturb- 
ance is  consequently  more  severe.  Most  cases  terminate  fatally,  but 
there  are  a  few  instances  of  recovery  in  both  acute  and  chronic  forms. 
Death  has  occurred  as  early  as  the  twelfth  day,  and  again  the  affection 
has  lasted  for  over  a  year. 

Complication. — Broncho-pneumonia,  induced  by  inhalation  of 
bacteria  from  the  mouth,  and  by  paralysis  of  the  respiratory  muscles,  is 
not  infrequent  as  a  terminal  event. 

Diagnosis. — Clinically  the  disease  bears  a  close  resemblance  to 
trichinosis  in  the  presence  of  swelling  and  tenderness  of  the  muscles,  in 
the  subcutaneous  oedema,  in  the  cutaneous  eruptions  and  sweating.  An 
absolute  distinction  can  only  be  made  by  examination  of  a  piece  of  ex- 
cised muscle.  Marked  gastro-intestinal  disturbance  and  a  history  of 
exposure  are  points  in  favor  of  trichinosis.  Multiple  peripheral  neuritis 
also  presents  some  features  closely  resembling  the  disease  in  question. 
Pain,  tenderness  of  the  muscles,  paralysis,  sweating,  and  occasionally 
oedema  may  be  present  in  both.  In  myositis,  however,  the  oedema  is 
more  marked,  and  is  often  accompanied  by  inflammatory  redness,  and 
there  is  no  disturbance  of  sensation.  A  history  of  alcoholism  or  the 
presence  of  anaesthesia  would  suggest  neuritis.  The  reaction  of  degen- 
eration, if  present,  would  also  favor  neuritis. 

Treatment. — The  treatment  is  symptomatic  and  directed  to  allevi- 
ating the  pain  and  tenderness  in  the  muscles.  If  there  is  any  reason  to 
believe  that  an  intestinal  toxin  is  being  absorbed,  it  might  be  advisable 
to  use  intestinal  antiseptics  and  purgatives. 
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Etiology. — The  etiology  is  obscure.  More  than  half  the  cases 
begin  before  puberty,  and  of  these  the  majority  occur  in  early  child- 
hood. The  onset,  however,  may  be  postponed  until  after  middle  life. 
It  is  four  times  more  common  in  males  than  females.  Some  of  the 
cases  have  followed  injuries,  others  have  been  attributed  to  cold  or  over- 
exertion. The  disease  is  not  hereditary,  and  does  not  attack  more  than 
one  member  of  a  family. 

Pathological  Anatomy. — Although  usually  referred  to  as  a  mus- 
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cular  disease,  the  process  seems  to  start  from  the  bones  (Virchow)  or 
muscle  sheaths  (Birsch-Hirschwald),  involving  the  muscles  secondaril)^ 
Many  of  the  bones  are  thickened  by  an  overgrowth  of  bone  which  may 
involve  the  skull  and  the  bones  of  the  face  and  extremities.  Irregular 
deposits  in  the  form  of  exostoses  are  also  present  on  the  ribs,  pelvis, 
scapulae,  vertebrae,  humerus,  and  femur.  Bridges  of  bone  frequently 
unite  the  vertebrae,  rendering  them  rigid  and  immobile,  and  even  the 
scapula  and  ilium  have  been  connected  in  this  way.  The  bones  of  the 
lower  leg  and  forearm  commonly  escape  or  are  but  slightly  affected, 
and  the  hands  and  feet  remain  free.  Many  of  the  muscles  are  replaced 
by  bone,  sometimes  lying  free  in  irregular  plates  or  again  attached  to 
the  skeleton.  The  muscles  of  the  neck,  back,  arm,  and  thigh  are  espe- 
cially apt  to  suifer.  The  muscular  fibres  themselves  are  much  atrophied 
or  fatty,  whilst  the  muscle  sheaths  may  be  thickened.  The  joint  sur- 
faces remain  free,  although  movement  is  much  curtailed  by  overlapping 
masses  of  bone.    Microscopically  the  ossified  parts  consist  of  true  bone. 

Symptoms. — The  affection  commonly  begins  about  the  scapula,  where 
hard  bony  masses  develop  in  the  muscles.  Some  are  free  and  movable 
plates,  others  fixed  and  attached  to  the  skeleton.  These  gradually  in- 
volve the  various  muscles  of  the  back  and  neck,  forming  prominent 
bony  arches  and  bosses,  and  frequently  those  of  the  axillary  folds,  the 
seri'atus  magnus,  the  intercostals,  the  thigh,  and  arm.  Movements  are 
much  interfered  with  by  the  rigidity  of  the  muscles.  The  jaw,  which 
is  affected  in  a  considerable  number  of  cases,  may  be  closed  so  as  to 
require  the  removal  of  the  teeth  for  the  taking  of  food.  The  spine  and 
head  are  also  more  or  less  fixed.  Exceptionally  there  may  be  pain  and 
tenderness  at  the  onset  of  the  bony  growths.  In  some  instances  soft 
doughy  swellings  have  preceded  the  bony  formations. 

The  disease  is  progressive,  gradually  advancing  with  periods  of  inter- 
mission. It  lasts  many  years  and  has  no  influence  on  the  duration  of 
life. 

In  quite  a  number  of  instances  the  great  toe  and  thumb  have  pre- 
sented the  conditions  of  either  microdactylia  or  hallux  valgus,  but  their 
relationship  to  the  disease  is  unknown. 

Diagnosis. — Localized  bony  growths  sometimes  occur  in  muscles 
from  irritation,  but  these  have  no  tendency  to  progress  and  involve 
other  muscles.  Ossification  in  the  adductors  of  cavalry  soldiers  and  the 
bony  plates  which  occurred  in  the  deltoids  of  the  old  Prussian  infantry 
are  well-known  examples. 

Prognosis  and  Treatment. — Tlie  disease  is  progressive  and  incur- 
able.    No  form  of  treatment  has  hitherto  proved  of  service. 


MISCELLANEOUS. 


OSTEOMALACIA. 

By  FREDERICK  G.   FINLEY. 


Definition. — The  essential  feature  of  the  disease  consists  in  soften- 
ing of  the  bones  and  consequent  deformity. 

Etiology. — The  real  cause  of  this  remarkable  affection  is  unknown. 
It  occurs  most  commonly  in  those  parts  of  Germany  bordering  on  the 
Rhine  and  in  Northern  Italy.  It  is  found,  however,  in  every  other 
country  in  Europe,  but  in  North  America  Dock  was  able  to  collect 
records  of  only  ten  cases.  Its  endemic  occurrence  has  suggested  an 
origin  in  some  peculiarity  of  climate  or  soil,  a  theory  which  is  scarcely 
borne  out  by  its  widespread  distribution.  The  disease  occurs  almost 
exclusively  in  females  during  the  childbearing  period.  Isolated  cases 
occur  in  men,  but  are  extremely  rare.  In  the  great  majority  of  cases 
the  disease  first  develops  during  pregnancy  or  lactation,  and  exacerbations 
usually  occur  during  these  periods.  Most  cases  begin  between  the  ages 
of  thirty  and  forty.  Its  occurrence  in  children  is  questionable,  and  it 
seems  not  improbable  that  in  them  rickets  has  been  mistaken  for  the 
affection  in  question.  Allison  has,  however,  recently  recorded  a  case 
commencing  in  a  girl  of  thirteen.  A  senile  form  of  the  disease  has 
been  described,  differing  somewhat,  however,  from  the  puerperal  form 
in  its  anatomical  characters.  Individuals  in  all  classes  of  society  may 
suffer  from  the  disease,  but  it  appears  to  be  favored  by  damp  and  unsan- 
itary surroundings. 

Kleinwachter  found  that  in  Bukowina  the  disease  was  almost  exclu- 
sively confined  to  the  Hebrew  race,  and  attributes  this  to  their  filthy 
and  unhealthy  surroundings,  as  well  as  to  the  fact  that  lactation  is  pro- 
longed for  one  and  a  half  to  two  years.  In  Japan,  however,  where 
lactation  is  kept  up  for  three  or  four  years,  the  disease  is  unknown. 
Various  theories  have  been  put  forward  to  account  for  the  disease, 
but  none  of  them  are  satisfactory.  Lactic  acid  has  been  found  in  the 
bones,  and  solution  of  the  lime  salts  has  been  attributed  to  this  sub- 
stance. It  has,  however,  been  conclusively  shown  that  the  acid  may  be 
in  excess  without  producing  the  disease,  and  efforts  to  produce  the 
malady  in  the  lower  animals  by  feeding  them  with  lactic  acid  have 
signally  failed.  Micro-organisms  again  have  been  carefully  searched 
for,  but  with  no  constant  result,  and  there  is  no  ground  for  believing 
that  bacteria  are  instrumental  in  producing  this  condition.  The  disease 
has  been  attributed  to  affections  of  the  nerve  centres.  It  has  been  ob- 
served that  it  is  more  common  in  lunatic  asylums  than  elsewhere.  Ana- 
tomical observations,  however,  on  the  nerve  centres  are  very  scanty 
and  inconclusive. 

The  beneficial  results  following  removal  of  the  ovaries  have  suggested 
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that  the  condition  is  due  to  a  reflex  irritation  of  the  centres  presiding 
over  nutrition. 

Pathological  Anatomy. — In  advanced  cases  the  bones  are  almost 
completely  decalcified.  They  bend  readily  and  are  easily  cut  with  a 
knife.  In  the  long  bones  the  medullary  cavity  is  expanded  and  the  wall 
thinned,  ultimately  being  converted  to  a  mere  shell  of  bone.  The  peri- 
osteum is  thickened,  and  when  stripped  off,  the  underlying  bone  is 
rough  and  often  perforated  by  openings  from  which  the  marrow  escapes. 
Irregular  thickening  of  the  bones  is  also  often  seen.  The  bone  marrow 
is  either  yellow  or  red,  the  latter  being  probably  connected  with  more 
active  changes  in  the  bone.  Hemorrhages  in  the  marrow  with  the 
formation  of  cysts  are  not  uncommon.  Fractures  are  of  common  occur- 
rence, especially  in  the  ribs  and  femur,  and  that  an  attempt  at  regenera- 
tion is  present  is  shown  by  the  formation  of  a  soft  porous  callus.  In 
the  short  and  flat  bones  the  medullary  spaces  coalesce  and  form  larger 
cavities. 

Microscopically,  the  bone  salts  are  removed  from  the  neighborhood 
of  the  Haversian  canals,  and  osteoclasts  are  observed  as  in  normal  bone 
when  absorption  is  going  on.  Inflammation,  so  far  as  it  is  evidenced 
by  infiltration  in  the  bone  or  marrow,  is  absent.  Marked  deformities 
result  from  softening  of  the  bones.  The  acetabula  are  pressed  in,  and 
the  projecting  pubic  arch  gives  the  pelvis  a  beaked  appearance.  The 
sacrum  also  sinks  in  between  the  ilia  and  approaches  the  pubes.  The 
femurs  are  arched  outward,  the  neck  shortened,  and  the  head  often 
is  below  the  trochanter.  Various  forms  of  spinal  curvature  occur ;  the 
chest  is  flattened  laterally,  its  antero-posterior  diameter  increased,  and 
the  ribs  and  sternum  are  much  distorted.  The  bones  of  the  arm  are 
free  from  marked  deformity,  owing  to  the  absence  of  pressure,  but  soften- 
ing of  the  clavicle  allows  the  weight  of  the  limb  to  rest  on  the  thorax, 
and  a  corresponding  depression  on  the  wall  of  the  chest  results.  The 
height  of  the  skeleton  is  considerably  diminished,  owing  to  the  curva- 
tures in  the  spine  and  legs  and  the  depression  of  the  head  of  the  femur. 
Although  the  muscles  have  been  found  healthy,  yet  increase  of  the 
nuclei  and  other  changes  resembling  those  of  muscular  atrophy  have 
been  noted.     Fatty  changes  have  also  been  found. 

Symptoms. — The  earliest  symptom  is  pain  in  the  pelvis,  spine,  and 
thighs.  It  is  of  a  more  or  less  constant  character,  often  of  much  sever- 
ity, and  is  increased  by  movements.  An  important  feature  of  the  pain 
is  that  it  usually  starts  in  the  latter  part  of  pregnancy,  ceases  after  de- 
livery, and  recurs  with  subsequent  pregnancies.  The  bones  themselves 
ar(!  tender  to  the  touch.  Weakness  in  the  muscles  of  the  thighs  and 
])('lvis  is  often  an  early  symptom,  and  may  be  present  before  any  bony 
deformity  sets  in.  Attacks  of  painful  sjmsm  are  sometimes  present, 
particularly  in  the  adductors  of  the  thighs,  coming  on  spontaneously  or 
induced  l)y  sligiit  irritation.  Owing  to  weakness  of  the  ilio-psoas  muscle, 
th(!  trunk  is  thrown  from  side  to  side,  to  enable  the  foot  to  clear  the 
ground  in  walking,  and  a  peculiar  waddling  gait  results.  With  the 
advance  of  the  disease  dcfunnities  of  the  bones  occur,  and  the  patient 
ultimately  becomes  bedridden.  The  bones  in  the  advanced  stages  of 
the  disease  become  yielding,  elastic,  and  capable  of  being  bent  in  almost 
any  direction.     A  feature  very  noticeable  to  the  ])atient  is  diminution  in 
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stature,  a  point  on  which  Striimpell  lays  considerable  stress  in  the  diag- 
nosis of  the  condition.  In  a  case  of  Trousseau's  the  stature  diminished 
from  1  metre  78  cm.  to  1  metre,  but  the  patient  afterwards  regained 
43  cm. 

Increased  knee  jerks  are  almost  constantly  present  and  often  ankle 
clonus  :  occurring  early  and  associated  with  muscular  weakness  or  spasm 
the  condition  may  simulate,  and  has  been  mistaken  for,  disease  of  the 
spinal  cord.  Women  affected  by  the  disease  are  stated  to  be  more  fruit- 
ful than  others.  Eisenhart  found  the  average  number  of  children  born 
in  Germany  to  be  3.9,  whereas  it  was  6.4  in  the  sufferers  from  this  dis- 
ease. Abortion  is  also  more  frequent.  Neusser  has  found  myelocytes 
and  an  increase  of  eosinophilous  cells  in  the  blood,  and  Von  Jaksch  has 
noted  a  diminished  alkalinity.  The  course  of  the  disease  is  essentially 
a  chronic  one ;  most  cases  last  for  years  and  undergo  remission  and 
exacerbation.  Pregnancy  has  a  most  deleterious  influence,  always  light- 
ing up  a  fresh  attack. 

The  urine  has  been  subjected  to  frequent  examinations,  but  no  very 
constant  changes  have  been  found. 

Diagnosis. — Previous  to  the  occurrence  of  deformity  the  diagnosis 
of  the  disease  may  be  obscure.  A  history  of  recurring  attacks  of  pain 
in  the  pelvis  during  pregnancy,  with  tenderness  of  the  bones,  is  sug- 
gestive, and  a  diminution  in  stature  is  again  very  characteristic.  Mis- 
takes in  diagnosis  occur  usually  more  from  a  want  of  familiarity  than 
from  any  obscurity  in  the  nature  of  the  disease.  It  has  most  frequently 
been  mistaken  for  rheumatism,  an  error  which,  by  careful  considera- 
tion of  the  history  and  features  of  the  case,  is  usually  avoidable.  From 
spinal  disease  the  distinguishing  features  must  be  sought  in  the  bone 
tenderness  and  deformity.  The  increased  reflexes  usually  serve  to  dis- 
tinguish the  condition  from  peripheral  neuritis.  There  are  instances  of 
diffuse  infiltration  of  bones  with  malignant  growths  simulating  osteo- 
malacia. According  to  Kohler,  these  growths  may  be  distinguished  by 
occurring  only  in  the  bones  of  the  trunk,  whilst  the  increased  elasticity 
of  the  bones  and  the  muscular  weakness  are  absent.  A  history  of  a 
primary  tumor  is  sometimes  obtained  and  points  to  secondary  infection 
of  the  bones. 

Prognosis. — Most  cases  gradually  progress,  although  frequent  in- 
stances of  improvement  under  various  forms  of  treatment  are  recorded. 
Much  depends  upon  the  possibility  of  preventing  conception. 

Treatment. — Of  late  years  the  treatment  of  this  disease  has  become 
much  more  hopeful. 

Sternburg  strongly  recommends  phosphorus  ;  four  cases  treated  by 
liim  showed  marked  improvement.  The  dose  should  begin  at  -^-^  gr. 
twice  daily,  and  may  be  gradually  increased. 

Trousseau  strongly  advocated  cod-liver  oil,  and  there  is  a  reason  to 
Relieve  that  improvement  may  take  place  under  a  purely  expectant  plan 
Avith  good  hygienic  surroundings. 

Removal  of  the  ovaries  or  Porro's  operation  has  been  performed  in 
a  number  of  cases  with  very  encouraging  results.  Either  of  these 
operations  fulfils  two  conditions,  preventing  further  pregnancies  and  ap- 
parently often  arresting  the  disease.  Improvement  sets  in  sometimes 
surprisingly  early,  the  pains  being   relieved   within  forty-eight  hours. 
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Many  cases  from  being  bedridden  recover  so  far  as  to  walk  and  perform 
their  ordinary  duties.  Of  44  cases  collected  by  Baumann  in  which 
Porro's  operation  was  performed,  18  died  and  26  recovered.  Of  the 
latter,  3  died  from  other  diseases  and  2  were  lost  sight  of.  Of  the 
remaining  21  cases,   17  were  cured  or  markedly  improved. 

Winckel  reports  the  case  of  a  woman  bedridden  for  years,  who 
after  castration  recovered  and  performed  the  arduous  duties  of  a  nurse 
in  a  German  hospital.  Of  40  cases  collected  by  this  writer,  the  after 
history  of  16  was  traced,  12  being  cured  and  4  improved. 


RHACHITIS. 

By  a.  JACOBI,  M.  D. 


Definition  and  Pathology. — Rhachitis  is  best  understood  when 
considered  as  a  general  aifection  of  all  parts  of  the  organism.  It  is 
true  that  it  is  usually  recognized  by  alterations  in  the  osseous  tissue,  but 
in  many  cases  it  is  not  even  the  bones  that  exhibit  the  first  morbid 
changes.  The  general  condition  of  the  body,  the  muscles,  the  viscera, 
to  a  certain  extent  the  blood  also,  is  suffering,  not  equally  it  is  true,  not 
always  simultaneously,  not  to  the  same  degree  in  all  cases,  but  there 
are  very  few  that  do  not  show  alterations  beyond  those  in  the  bones. 
That  is  why  so  many  diflPerent  theories  have  been  advanced  with  a 
view  of  explaining  the  nature  of  the  disease,  and  why  pathological 
physiology,  chemistry,  neurology,  even  bacteriology,  have  been  searched 
for  the  explanation  of  all  its  symptoms. 

The  normal  bone  grows  in  length  and  in  thickness.  The  former 
depends  on  the  formation  of  new  tissue  in  the  "  zone  of  proliferation" 
between  the  epiphysis  and  the  diaphysis,  the  latter  on  the  same  process 
on  the  inside  of  the  periosteum  ;  absorption  takes  place  in  the  interior 
with  a  tendency  to  widen  the  medullary  canal.  In  the  newly  deposited 
tissue  ossification  takes  place  readily  as  long  as  there  is  no  disease. 
In  the  rhachitical  bone  the  formation  of  some  new  tissue  and  the 
absorption  of  the  old  take  place  normally ;  it  is  ossification  that  is 
defective.  Excessive  absorption,  which  at  one  time  was  considered 
sufficient  for  an  explanation  of  the  rhachitical  process,  is  not  so  any 
longer.  The  anomalous  process  is  mostly  taken  to  be  a  parenchymatous 
inflammation;  some,  like  Pommer^  and  Tedeschi,  look  upon  it  as  a 
nutritive  disorder  lit  up  by  neurotic  influences  originating  outside  the 
skeleton.  According  to  Stern,  the  rhachitical  bone  grows  like  other 
bones.  The  disease,  however,  manifests  itself  in  the  absence  of  cal- 
cium as  long  as  the  nutritive  disorder  is  kept  up  by  disorders  of  the 
nervous  system  ;  and  the  irritation  in  certain  parts  of  the  skeleton,  the 
cartilage  proliferation  near  the  joints,  and  the  periosteal  thickenings  are 
but  secondary  consequences  of  pressure,  muscular  traction,  and  other 
external  or  traumatic  influences. 

Guerin,  Virchow,  Kassowitz,  Baginsky,  and  others  favor  the  theory 
of  a  parenchymatous  inflammation.  It  is  particularly  Virchow  (1853) 
and  Kassowitz  (1881-84)  Avho  insisted  upon  the  necessity  of  assuming 
the  presence  of  disturbances  in  the  circulating  blood,  whose  effect  would 
be  mostly  noticed  wherever  the  physiological  functions  of  blood  and 
tissues  were  most  active  ;  that  is,  where  growth  happened  to  be  most 
intense.  Such  parts  are,  besides  the  fcetal  and  infant  brain,  the  bones, 
^  Researches  upon  Osteitis  and  Rhachitis,  Leipzig,  1885. 
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and  mainly  the  zones  of  proliferation  between  the  epiphyses  and  the 
shafts,  and  nnder  the  periostea.  It  is  here  that  intense  hyperemia  will 
set  in,  with  the  result  of  rendering  the  tissues  red,  soft,  and  succulent, 
and  of  giving  rise  to  intense  and  irregular  cell  proliferation  and  deficient 
— in  the  later  periods  of  impeded  circulation  superabundant — calcium 
deposit.  That  increased  cell  proliferation  extends  into  and  beyond  the 
ossification  line,  which  is  straight  and  narrow  in  the  normal  and  becomes 
diffuse  and  broad  in  the  rhachitical  bone.  At  the  same  time,  the  medul- 
lary spaces  filled  with  medullary  cells  extend  into  the  conglomerates  of 
cartilage  cells.  In  all  of  these,  after  a  while,  calcium  is  deposited  in  a 
short  time  and  irregularly,  and  the  newly-formed  cells  are  not,  as  is 
normally  required,  mostly  first  transformed  into  cartilage  before  becom- 
ing bone,  but  the  transformation  of  cartilage  cells  into  bone  corpuscles 
is  a  direct  one.  This  "  metaplastic  ossification,"  which  is  a  limited  one 
in  the  normal  bone,  is  universal  in  the  rhachitical. 

Which  are  the  causes  of  this  parenchymatous  inflammation,  or  rather, 
what  is  the  source  of  the  circulating  irritation  ?  Wegner  could  produce 
it  by  feeding  animals  on  minute  doses  of  phosphorus.  But  clinical 
observation  cannot  be  so  positive  as  the  experimental  proof. 

I  shall  consider  in  some  of  the  following  pages  to  what  extent  bad 
air,  improper  food,  infectious  diseases,  chemical  changes  of  the  blood, 
or  the  presence  of  microbes  may  have  their  irritating  and  deteriorating 
effects. 

The  physlcol  and  chemical  composition  of  rhachitical  bones  is  con- 
siderably altered.  Friedleben  found  an  increase  of  water  and  of  fat, 
the  latter  mainly  in  cases  in  which  the  rarefaction  of  the  tissue  persisted. 
The  proportion  of  organic  and  inorganic  parts  is  reversed  :  while  the 
latter  are  65  per  cent,  in  the  normal,  the  former  are  65  in  the  rhachit- 
ical bone.  Still,  in  places  there  may  be  found  a  good  deal  of  calcium 
in  the  rhachitical  bones,  mainly  in  the  epiphyses.  In  such  it  is  not  so 
much  the  deposit  that  is  at  fault,  but  its  adaptation  for  normal  ossification. 

What  is  it  that  results  in  the  diminution  of  phosphate  of  lime  in  the 
rhachitical  bone  ?  Is  it  its  relative  absence  from  the  system  by  either 
insufficient  ingestion  or  insufficient  absorption  ?  or  is  there  a  local 
disorder  in  the  growing  bone  which  prevents  deposit  of  calcium  ?  or  are 
both  at  fault  ?  And  if  ])roliferation  and  dilatation  of  bloodvessels,  which 
is  so  manifest  about  the  affected  parts,  have  anything  to  do  with  defec- 
tive ossification,  are  they  primary  (Kassowitz)  or  secondary  ? 

Ingesta  are  certainly  not  at  fault  unless  we  have  to  deal  with  down- 
right cases  of  starvation,  and  these  do  not  become  rhachitical.  Woman's 
milk,  and  still  more  cow's  milk,  also  farinacea,  contain  a  great  deal  of 
calcium,  the  milk  of  the  mothers  of  rhachitical  children  as  much  as 
that  of  others  (Seemann)  ;  and,  according  to  Voit,  the  ingested  lime 
exceeds  always  that  which  is  deposited  on  or  required  by  the  bones. 
The  experimental  findings  of  Guerin,  Chossat,  and  Roloff,  who  de])rived 
animals  of  phosphate  of  lime  in  their  food,  do  not  prove  much,  for 
what  they  accomplished  was  mere  fragility  of  bones,  but  not  rhachitis. 
Still,  it  has  been  suggested  that  this  and  forced  abstinence  may  be  able 
to  create,  though  not  rhachitis,  a  disposition  to  rhachitis.  If  that  be  so 
in  some  cases,  it  cannot  be  the  rule,  for,  as  I  said,  starving  babies  do 
not  generally  become  rhachitical. 
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Nor  can  deficiency  of  absorption  be  at  fault.  "When  babies,  healthy 
or  rhachitical,  are  overfed  on  phosphate  of  lime  a  single  day,  there  is  at 
once  more  elimination  of  it,  both  through  the  kidneys  and  the  intestines. 
In  the  latter  it  is  not  merely  an  overflow,  for  more  is  found  in  the  lower 
than  in  the  upper  part  of  the  alimentary  tract,  exactly  like  iron,  which  be- 
haves in  the  same  way  ;  that  is,  it  is  first  absorbed,  and  then  eliminated 
again.  To  digest  milk  very  little  hydrochloric  acid  is  required.  If  the 
latter  (or  chloride  of  sodium)  be  present  in  fair  quantities,  a  goodly  amount 
of  the  salt  of  the  food  is  easily  dissolved  and  absorbed  in  the  upper  part 
of  the  intestines,  and  just  as  quickly  eliminated  in  the  lower.  The 
circulating  blood  does  not  carry  overflow  material  any  length  of  time. 
If  it  did,  it  would  soon  become  decomposed,  indeed  would  be  destroyed 
sooner  than  this  floating  strange  material  could  be  expected  to  exert  a 
lasting  influence  on  solid  tissues.  It  has  been  claimed  that  the  acid  con- 
dition of  the  blood  explained  the  absence  of  calcium  from  the  tissues. 
It  was  principally  Charles  Heitzmann  in  1873  and  Baginsky  in  1879 
who  claimed  lactic  acid  to  be  the  solvent  of  lime  in  the  bones,  and  thus 
to  become  the  cause  of  rhachitis.  But  fever,  anaemia,  diabetes,  with  their 
acidulated  blood,  produced  no  rhachitis.  Circulating  acids  would  im- 
mediately be  counteracted  by  the  circulating  alkalies.  Indeed,  Siedam- 
grotzki  found  loss  of  salts,  but  no  rhachitis,  under  such  circumstances, 
and  if  tolerated  at  all,  any  quantity  of  lactic  acid  flowing  in  the  blood 
sufficiently  to  wash  out  lime  from  the  tissues  would  first  destroy  life. 
It  was  suggested  that  possibly  from  a  cause  hitherto  unknown  some 
nascent  acid  of  local  origin  could  exert  a  local  effect  (lately  again  by  Vier- 
ordt),  but  no  proof  has  been  forthcoming.  It  is  not  impossible  that  the 
many  causes  actually  known  to  produce  rhachitis  act  primarily  on  some 
organ  with  "  internal  secretion,"  which  may  still  be  found  the  anatomical 
and  physiological  source  of  rhachitis.  AVhat  we  know,  for  instance,  of  the 
connection  of  osteomalacia  with  the  ovary  makes  our  thoughts  run  in 
some  such  direction. 

As  long  as  the  actual  cause  (or  causes)  of  rhachitis  is  not  understood 
we  have  to  admit  that  in  regard  to  the  etiology  of  rhachitis  we  have  not 
advanced  beyond  the  knowledge  possessed  by  our  predecessors.  The 
syphilis  theory  of  Parrot  and  the  nerve  theory  of  Pommer,  who  took 
rhachitis  to  be  the  result  of  some  trophic  disorder  depending  on  nerve 
derangements,  are  undoubtedly  incorrect.  The  microbic  theory  of 
Mircoli  and  others  is  certainly  far  from  being  proved.  The  broader 
theory  of  a  general  nutritive  disorder  resulting  from  many  sources  will 
be  the  subject  of  our  studies  in  the  course  of  these  pages. 

The  MACROSCOPICAL  CHANGES  of  the  rhachitical  bones  are  very 
characteristic.  The  bones  are  red,  vascular,  though  not  uniformly  so ;  their 
peri-epiphyseal  (ossification)  cartilage  is  bluish  and  very  copious  and 
broad,  with  irregular  and  indefinite  outlines  ;  their  consistency  is  altered ; 
they  are  soft ;  the  periosteum  is  thickened,  red,  and  cedematous,  closely 
attached  to  the  loosened  bone,  so  that  when  pulled  off  it  may  tear  pieces 
of  bone  with  it ;  periosteal  bloodvessels  are  seen  to  enter  the  bone 
directly  ;  the  epiphyses  are  thick,  soft,  and  compressible  ;  the  frontal 
and  parietal  bones  are  thickened,  still  more  so  the  tibia.  The  new 
deposits,  besides  the  periosteum,  are  quite  thick,  from  one  to  ten  milli- 
metres and  more,  and  so  soft  as  not  to  resist  the  knife  ;  the  bones  when 
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cut  bleed.  In  the  parietal  and  occijiital  bones  there  are  open  spaces 
of  J  to  1^  or  more  centimetres  in  diameter,  sometimes  in,  sometimes 
adjoining,  the  soft  deposits ;  transparent  when  held  to  the  light.  The 
medullary  canals  of  the  long  bones  are  deformed,  compressed  in  places, 
and  narrow.  The  long  bones  are  deformed  in  different  ways — by 
deposits  on  their  surface,  by  curvatures,  by  subperiosteal  infractions, 
and  by  fractures.  After  recovery  the  bones  are  short,  hard,  sclerotic, 
thick,  and  more  or  less  curved.  In  a  few  cases  in  which  the  process  of 
softening  is  very  intense  and  fat  is  deposited  in  the  dilated  areoli, 
porosis  takes  the  place  of  sclerosis.  In  later  life  such  an  unsubstantial 
and  light  bone,  contrary  to  the  general  condition  of  recovered  rhachitical 
bone,  is  very  liable  to  fracture  on  the  slightest  provocation. 

Etiology. — Heredity. — A  single  observation  of  a  rhachitical  foetus 
born  of  a  mother  with  rhachitical  pelvis,  ought  not  to  militate  against 
the  fact  that  hereditary  transmission  through  semen  or  ovum  has  not 
been  proven.  If,  as  some  few  claim,  rhachitis  were  a  bacteric  affection, 
the  microbe  would  have  to  be  carried  through  the  placental  circulation 
like  syphilis.  Charrin  and  Gley,  who  placed  small  animals  under  the 
influence  of  tuberculosis,  diphtheria,  and  bacillus  pyocyaneus,  think  they 
saw  rhachitical  anomalies  in  the  offspring.  It  is,  however,  more  prob- 
able that  the  circumstances  under  which  the  two  generations  of  parents 
and  infants  live  are  the  cause  of  rhachitis  in  all.  Thoroughly  rhachitical 
jjarents  who  can  raise  their  infants  in  favorable  surroundings  do  not 
transmit  their  own  rhachitis.  General  debility,  poverty,  alcoholism, 
syphilis  of  the  parents,  are  predisposing  causes.  Besides,  a  debilitated, 
ill-fed,  tubercular,  or  syphilitic  infant  is  apt  to  contract  rhachitis.  Boer- 
haave  claimed  rhachitis  to  be  almost  exclusively  the  result  of  hereditary 
syphilis.  This  view  was  strongly  opposed  by  Van  Swieten.  In  our 
time  Kassowitz  has  taken  up  Boerhaave's  position,  and  Parrot  still  more 
so.  Being  connected  with  a  service  teeming  both  with  syphilis  and 
rhachitis,  he  asserted  the  actual  identity  of  rhachitis  and  hereditary 
syphilis.  That  identity  does  not  exist.  Cazin  and  Icovesco  ^  studied 
carefully  109  rhachitic  infants.  In  them  syphilis  was  not  more  frequent 
than  in  the  average  infants  observed.  The  influence  of  any  and  every 
constitutional  disease  of  the  parents  or  the  general  condition  of  the  off- 
spring is  liable  to  cause  a  disposition  to  rhachitis.  Syphilis  is  very  fre- 
quent in  Africa,  China,  and  Japan,  all  of  which  countries  are  notorious 
for  the  almost  entire  absence  of  rhachitis. 

Geographieal  Distribution. — lihachitis  is  pre-eminently  a  disease  of 
the  zone  of  Central  Europe,  and  also,  at  present,  of  the  United  States 
and  Canada.  In  Europe,  Holland,  France,  Germany,  Hungary,  Russia, 
and  Northern  Italy  it  is  very  common.  In  Switzerland  it  is  found 
everywhere  (Fecr),  more  in  the  industrial  than  in  the  rural  districts,  and, 
parallel  to  the  density  of  the  jiopulation  in  general,  mainly  in  the  val- 
leys. But  the  highest  Alps  have  no  immunity.  In  these  higher  alti- 
tudes the  children  of  immigrants  from  the  valleys  a})pear  to  suffer  more 
than  those  whose  parents  were  native  to  the  soil. 

In  the  far  North  rhachitis  is  rare.  In  Norway,  Iceland,  Finland, 
it  is  said  to  be  scarce  (though  in  Riga,  according  to  Mey,  it  is  universal). 
In  the  cold  climates  more  oxygen  is  used,  more  carbonic  acid  exhaled, 
^  Archiv.  gen.  de  Med.,  Sept.  and  Oct.,  1887. 
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the  blood  contains  more  cells  and  more  haemoglobin.  At  an  altitude  of 
six  thousand  feet  Egger  found  7,000,000  blood  cells  in  the  c.mm.  In 
high  altitudes  and  on  frozen  soil  tlie  direct  influence  of  the  sun  is 
stronger.  On  Mont  Blanc  the  atmosphere  absorbs  6  per  cent,  of  the 
solar  warmth  only  ;  in  the  plains,  30  or  40  per  cent.  Besides,  there  are 
more  sunny  days  above  than  below. 

Tropical  climates  have  no  rhachitis.  It  is  unknown  or  rare  in  Africa, 
Central  America,  Central  Asia,  Australia,  China,  Japan.  I  was  aston- 
ished by  the  absence  of  curvatures  and  rhachitis  in  general  amongst  the 
half-naked,  dirty,  and  neglected  children  of  Naples  and  Greece.  It 
appears  their  constant  exposure  to  air  and  sun  protects  them.  Negroes 
in  Africa  have  no  rhachitis,  in  the  United  States,  a  great  deal — in  Wash- 
ington, D.  C,  according  to  Acker,  it  is  frequent  and  often  complicated 
with  tuberculosis  and  syphilis. 

Age. — As  a  rule,  rhachitical  infants  are  presented  for  observation 
when  one  or  more  symptoms  are  quite  prominent.  That  is  why  the 
statements  as  to  the  age  in  which  rhachitis  takes  its  origin  varies  so 
much.  There  are  those  who  take  it  for  granted  that  all  cases  (Unruh), 
others  that  from  11.5  (Quislong)  to  80.6  per  cent.  (Schwarz)  of  all  cases, 
are  congenital.  They  claim  the  rosary  swellings  of  the  costo-cartilagin- 
ous  junctures  and  craniotabes  for  them  at  birth.  In  the  next  few  months 
these  anomalies  are  said  to  develop  more  and  more.  If  that  be  so,  all 
the  alleged  or  actual  causes  of  rhachitis,  such  as  foul  air,  improper  food, 
could  not  exist  unless  as  concomitants.  Ritter  von  Rittershain,  one  of 
the  most  honest  and  observing  pedologists  that  ever  lived,  coincides  but 
partly  with  the  above  statements.  Still,  he  asserts  that  many  cases  date 
from  intra-uterine  life.  Kassowitz  placed  the  origin  of  50  per  cent,  of 
rhachitis  in  the  first  two  months.  There  are  many  foetal  cases,  partly 
amongst  stillbirths.  Vierordt  extends  the  time  from  the  fourth  month 
to  the  end  of  the  second  year.  On  the  other  hand,  V.  A.  HoiFmann 
declares  rhachitis  to  be  rare  in  the  first  half  year  of  life.  Pini  charges 
2974  of  his  4176  cases  to  the  second  year,  but  does  not  take  account  of 
either  cranial  bones  or  muscles.  There  can  be  no  doubt  that  all  of  these 
statements  are  made  conscientiously.  They  vary  according  to  oppor- 
tunities, seasons,  climates,  walks  of  life,  and  many  other  circumstances. 
I  find  rhachitis  sometimes  congenital,  frequently  before  the  end  of  the 
second  month,  very  often  before  the  end  of  the  fifth  or  sixth,  and  the 
first  symptoms  rarely  after  the  completion  of  the  first  year.  It  is  most 
frequent  during  the  time  of  rapid  development  of  the  bones.  Thus  it  is 
that  the  cranium  is  liable  to  be  affected  first  when  rhachitis  develops 
early. 

Air. — Bad  air  and  darkness  are  amongst  the  most  important  causes 
of  rhachitis.  Moleschott  proved  an  increase  in  the  elimination  of  car- 
bonic acid  with  the  amount  of  light  striking  the  skin  and  retina.  Deep- 
sea  animals,  though  they  belong  to  the  bone  fish  varieties,  have  a 
cartilaginous  skeleton.  After  res])iratory  disorders  rhachitis  is  often 
observed.  It  is  true,  however,  that  impeded  respiration  may  be  accom- 
panied or  followed  by  all  sorts  of  constitutional  anomalies.  Animals 
imprisoned  in  badly  ventilated  stables  become  rhachitical.  Soldiers' 
children  locked  up  in  their  bad  barracks  in  the  East  Indies  are  rha- 
chitical (Spencer  Watson),  though  those  of  the  j^oor  outside  the  barracks 
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are  not.  Large  industrial  cities  have  more  rhachitis  than  the  country. 
Still,  J.  P.  West  ^  denies  the  absence  of  rhachitis  from  the  country  dis- 
tricts, and  refers  to  the  fact  that  mild  cases  are  but  rarely  mentioned  at 
all.  In  every  village  of  his  neighborhood  he  found  signs  of  rhachitis 
evident.  In  nine  counties  surrounding  his  residence  there  were,  to  his 
knowledge,  eight  rhachitical  dwarfs,  three  of  whom  were  members  of 
well-to-do  Scotch  families.  The  factory  population  is  mainly  affected. 
Nor  are  the  Avell-to-do  immune.  In  Riga  the  well-to-do  suifer  like  the 
poor  :  86  per  cent,  of  the  infants  are  rhachitical  because  of  the  long 
duration  of  the  winter — eight  months — during  which  the  infants  are 
kept  at  home.  Most  cases  are,  with  us,  observed  in  the  spring,  the 
babies  having  been  housed  all  winter.  There  are  many  less,  even  after 
the  prevalence  of  summer  diarrhcea,  in  the  autumn  or  toward  the  end  of 
the  year.  It  has  often  been  observed  that,  not  only  in  Naples  and  Athens^ 
those  badly  fed  will  thrive  when  constantly  in  the  open  air. 

Hygiene  and  Nutrition. — Hygiene  and  nutrition  are  of  great  influ- 
ence. There  is  less  rhachitis  in  rich  or  well-to-do  families  than  among 
the  poor.  There  are  very  many  exceptions  to  this  rule  from  different 
causes.  Bad  foods  (with,  according  to  Comby  and  D'Espine,  dilatation 
of  the  stomach  and  toxic  absorption),  such  as  large  percentages  of 
amylum  or  undiluted  cow's  milk,  are  dangerous  ;  but  when  babies  are 
fed  on  the  same  faulty  diet  in  the  valleys  and  on  the  high  Alps,  those 
on  the  latter  suffer  less  from  rhachitis  :  it  is  particularly  undiluted  milk 
that  is  better  tolerated  on  the  high  mountains  than  in  the  valleys.  In 
the  favorable  climate  and  outdoor  life  of  Athens,  where  the  babies  are 
mostly  weaned  after  the  second  month  and  farinacea  given,  rhachitis,  as 
I  said,  is  not  frequent.  Breast  children  suffer  less  from  rhachitis  than 
those  raised  on  artificial  food  ;  still,  there  are  plenty  of  babies  wliose 
breast  milk  contains  an  undue  degree  of  casein  that  require  weaning, 
and  will  require  a  well-selected  artificial  food  in  order  to  get  well  of 
their  rhachitis.  Marked  absence  of  fat  from  the  food  is  also  liable  to 
produce  rhachitis.  Cheadle  refers  to  the  fact  that  rhachitical  animals  of 
zoological  gardens  get  well  when  fed  on  fat  meat.  The  small  amount 
of  sodium  chloride  compared  with  potassium  in  vegetables  is  the  cause 
of  salt  hunger  of  animals  and  of  the  necessity  of  adding  salt  to  cereals, 
potatoes,  and  cow's  milk.  It  is  required  to  counteract  the  superabun- 
dance of  potassium  and  furnish  a  sufficient  amount  of  hydrochloric  acid 
in  the  stomach,  which  is  required  for  digestion  in  general,  and  mainly 
for  the  solution  of  the  calcium  of  the  ingesta.  Potatoes  require  a  good 
deal  of  chloride  of  sodium.  Wagner  attributes  the  rhachitis  of  poor 
people,  Stockfleth  that  of  the  swine  in  Sweden,  to  the  influence  of  potatO' 
feeding.  Still,  there  was  no  potato  fc^eding  at  the  time  when  Glisson 
wrote  on  rhachitis  (1G50). 

The  charge  that  amylaceous  foods  in  general,  no  matter  how  given 
or  in  what  qualities,  must  needs  be  the  cause  of  rhachitis,  is  exaggerated. 
This  belief  is  the  result  of  a  fanatical  insistence  on  the  dogma  that  no 
young  infant  can  digest  any  starch,  no  matter  in  what  combination. 
The  teachings  of  Zweifcl  and  Korowin,  proving  the  very  contrary,  have 
been  assiduously  negl<'(;t('(l  this  (|uarter  of  a  century,  and  my  addition 
of  cereal  decoctions  to  cow's  milk  has  found  as  many  loud  or  silent 
'  Univerdhj  Med.  3fag.,  Oct.,  1S95. 
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adversaries  as  disciples.  They  feed  the  babies  on  rice  in  China  and 
Japan,  on  vegetables  of  many  kinds  in  Central  Africa.  In  China  breast 
feeding  is  rare.'     There  they  have  no  or  very  little  rhachitis. 

Uncleanliness  has  been  accnsed  of  being  the  cause  of  rhachitis,  but  the 
poor  peasant  and  the  Chinaman  are  very  unclean,  and  the  cases  of  rha- 
chitis amongst  them  do  not  increase  with  their  dirtiness.  But  this 
much  is  true  :  that  uncleanliness,  bad  dwellings,  the  foul  air  of  tene- 
ments and  factories,  and  improper  food  go  very  often  together,  and, 
combined  with  the  frequency  of  respiratory  and  digestive  disorders,  will 
result  in  rhachitis. 

Pulmonary  catarrh,  narrow  dwellings,  bad  seasons,  and  bad  air  gen- 
erally have  been  charged  with  acting  through  the  accumulation  of  car- 
bonic acid  in  the  blood.  But  cyanotic  children  are  probably  less  subject 
to  rhachitis  than  those  not  suffering  from  congenital  cardiac  anomalies. 

Sex  does  not  appear  to  influence  the  prevalence  of  rhachitis  :  I  find  as 
many  rhachitical  girls  as  boys. 

Tioin  children  are  liable  to  be  rhachitical  because  of  insufficiency  of 
food  and  incompetent  attention  to  cleanliness,  air,  and  so  on. 

Organic  infection  has  been  either  suggested  or  assumed  to  be  the 
cause  of  rhachitis.  Boerhaave  and  Ritter  von  Rittershain  (1863)  believed 
the  majority  of  cases  to  be  of  syphilitic  origin ;  Parrot  (1879),  all  of  them. 
Friedleben  (1860)  claimed  intestinal  ferment,  Oppenheimer  malaria, 
to  be  important  etiological  factors ;  Kassowitz  believed  in  the  activity 
of  microbes  ;  Volland,  in  that  of  a  specific  virus  in  causing  rhachitis  ; 
Chaumier,^  in  epidemic  contagious  germs  that  remained  in  dwellings. 
Hagenbach-Burckhardt  ^  refers  to  the  facility  with  which  tuberculosis 
and  syphilis  locate  in  bones,  and  to  the  swelling  of  the  spleen  so  com- 
mon in  all  infectious  diseases,  as  also  in  rhachitis.  Mircoli  *  found  in 
the  bones  of  two  rhachitical  children  staphylococcus  pyogenes,  and  in  four 
cases  the  same  and  streptococcus  without  other  pathological  lesions,  and 
therefore  concludes  that  they  are  the  causes  of  the  diseases.  This  con- 
clusion appears  premature  in  the  light  of  other  experience.  Marfan  and 
Marot^  found  bacterium  coli  commune  and  streptococcus  in  the  blood 
during  enteritis ;  Czerny  and  Moser,^  under  similar  circumstances, 
staphylococcus  aureus  and  albus,  the  bacterium  coli  commune,  and  the 
bacillus  lactis  aerogenes  ;  and  Smaniotto  Ettore  ^  bacillus  coli  commune 
and  other  microbes  in  septicaemia  ;  the  latter  were  found  in  the  bones 
also.  Indeed,  the  intense  hypersemia  of  the  epiphyses  and  of  the 
adjoining  cartilage  explains  why  microbes  may  be  found  in  these 
tissues,  though  they  need  not  be  anything  but  accidental.  Nor  are 
the  experiments  of  Charrin  and  Gley  more  conclusive.  On  Febru- 
ary 22,  1896,  they  presented  before  the  Biological  Society  of  Paris  rab- 
bits which  became  rhachitical  after  the  parents  had  been  fed  on  toxins 
of  diphtheria  and  bacillus  pyocyaneus,  but  were  not  prepared  to  claim 
a  direct  connection  with  rhachitis — perhaps  an  indirect  one  with  enteritis 
only.  Lange  suggests  that  some  infecting  agent  may  be  attached  to  cer- 
tain regions  or  climates,  similarly  to  cretinism  (which  is  mostly — by  no 

*  Lange :    Verhandl.  d.  13,   Vers.  d.  Gesellsch.f.  Kinderh.  in  Liibeck,  1895,  p.  144. 
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means  ahvavs — found  in  circumscribed  territories  with  mineralogical 
anomalies),  because  of  the  fact  that  in  Iceland,  Finland,  Northern 
China,  and  Japan,  and  Northeastern  Siberia,  where  dwellings  are  very 
inferior  and  circumstances  by  no  means  favorable,  rhachitis  is  scarce. 

Symptoms  axd  Complications. — The  Bones. — The  principal  causes 
of  rhachitical  changes  in  the  bones  are  numerous — viz.  the  rapid  groM^th, 
the  thick  epiphyses,  the  soft  diaphyses,  the  condition  of  the  ossification 
cartilage,  the  traction  of  the  muscles,  the  debility  of  the  muscles,  and 
the  pressure  of  the  atmosphere.  The  locality  where  anomalies  are  found 
depends  largely  upon  the  intensity  of  growth.  This  is  most  active  in 
the  young  child — first  in  the  cranium,  second  in  the  chest,  and  lastly  in 
the  extremities.  In  the  normal  infant  the  two  lateral  (temporal)  ante- 
rior fontanelles,  and  the  two  lateral  (lambdoid)  posterior  fontanelles 
disappear  within  two  or  three,  the  small  (parieto-lambdoid)  fontanelle 
within  four  or  five,  the  large  (parieto-frontal)  within  fifteen,  months.  In 
rhachitis  they  remain  open  many  months,  the  large  sometimes  for  two, 
three,  four,  or  even  nine  years,  as  I  have  seen  it.  As  a  rule,  they  are 
larger  than  normal.  Very  frequently  it  is  easy  to  hear  over  them  a 
systolic  murmur,  which,  however,  is  not  positively  pathognomonic  of 
rhachitis.  It  is  probably  the  result  of  the  increased  width  of  the  artery, 
which  is  comj^ressed  in  the  stenosed  carotic  canal.  The  edges  of  the 
sutures  are  irregular.  Such  a  head  is  frequently  actually  larger  than  the 
normal  head.  Relatively,  it  is  very  much  larger  when  compared  with 
the  usually  small  body.  This  is  so,  though  both  the  longitudinal  and  the 
transverse  diameters  are  but  slightly  increased.  In  rare  instances  the 
rhachitical  head  is  so  large  that  it  resembles  the  hydrocephalic  head. 
Indeed,  some  of  these  heads  are  to  a  certain  degree  hydrocephalic  ;  some 
are  entirely  so.  Still,  it  must  be  remembered  that  there  are  many 
rhachitical  heads  of  normal  size.  Most  of  them  are  brachy cephalic, 
quadrangular,  rather  flattened  on  top.  In  a  peculiar  class  of  cases,  first 
studied  by  Virchow,  viz.  that  of  the  cretins  and  serai-cretins,  rhachitis, 
which  in  these  cases  begins  in  fretal  life,  is  combined  with  a  premature 
ossification  of  the  occipito-sphenoidal  synchondrosis.  In  this  condition 
the  base  of  the  skull  is  shortened.  At  the  same  time  there  is  a  deep 
grooving  of  the  root  of  the  nose,  the  eyes  are  widely  separated  from  each 
other,  thei*e  are  shortening  of  the  vomer,  and  a  flat  palate.  Not  infre- 
quently the  occiput  is  slightly  flattened,  and  the  oblique  diameters  are 
sometimes  not  equal,  so  that  one  side  may  appear  to  be  entirely  flattened. 
This  is  particularly  so  in  the  rhachitical  softening  of  the  cranial  bones 
— eraniotabes. 

In  addition  to  the  six  fontanelles  whose  patency  was  attributed 
to  the  retarded  fi)rmation  of  osseous  tissue  at  the  edges  of  the  cranial 
bones  or  to  the  softening  of  such  as  are  already  calcified,  the  rhachitical 
cranium  may  exhil)it  any  number  of  more  or  less  marked  perforations. 
These  are  particularly  characteristic  of  eraniotabes.  Mostly  in  the  pari- 
etal bones,  sometimes  in  the  occipital,  rarely  in  the  frontal,  where  I  once 
saw  more  than  a  dozen  in  a  ])rematurely  born  rhachitical  baby  of  a 
mother  with  a  thoroughly  rhachitical  pelvis,  there  are  a  number  of  spots 
of  the  diameter  of  one  half  to  one  and  a  half  centimetres,  mostly  with 
steep  margins,  transparent,  without  any  osseous  tissue  left,  and  giving 
way  under  gentle  pressure  of  the  finger  like  a  sheet  of  paper  or  thin 
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cardboard.  James  Tyson  '  is  mistaken  when  he  says  :  "  As  craniotabes 
occurs  in  connection  with  syphilis  and  other  wasting  diseases  in  infants 
a  few  weeks  old  exhibiting  no  other  signs  of  rhaehitis,  and  in  newborn 
infants,  it  cannot  be  regarded  as  pathognomonic,"  and  characterizes 
craniotabes  as  "  large  areas  of  delayed  ossification  in  the  parieto-occip- 
ital  regions,  producing  yielding  spots."  Neither  elsewhere  nor  in  the 
cranium  does  the  rhachitical  process  consist  in  delayed  ossification. 
On  the  contrary,  the  rhachitical  bone  is  that  which  was  developed  nor- 
mally, and  when  the  child  is  taken  sick  is  normally  absorbed  and  abnor- 
mally reconstituted.  The  bone  thus  softened  is  easily  and  locally 
absorbed  by  pressure,  this  working  both  from  inside  and  outside — 
that  is,  from  brain  and  pillow.  The  most  characteristic  feature  of 
craniotabes  for  clinical  purposes  is  the  presence  of  soft  spots,  not 
along  the  sutures,  but  at  some  distance  from  them  within  an  area  of 
more  or  less  normal  bone.  The  transparent  defects  in  the  bone  may 
have  margins  of  different  nature.  They  may  be  sloping  or  quite  steep. 
In  this  way  the  rhachitical  cranium  may  be  readily  diagnosticated  from 
congenital  aplasia  or  from  the  effects  of  syphilis. 

When  craniotabes  makes  its  appearance  between  the  first  and  third 
months  of  life  there  is  much  perspiration,  particularly  of  the  head,  with 
loss  of  hair  on  the  occiput.  The  veins  are  more  dilated,  the  skin  thinner 
and  paler  than  on  the  average  head,  the  scalp  is  very  sensitive,  the  babies 
cry  when  laid  down,  feel  better  when  they  are  taken  up  or  when  they 
are  lying  on  their  faces.  In  these  cases  of  craniotabes  one  side  may  be 
flattened,  usually  the  one  which  will  be  found  more  softened,  and  the 
other  bulging.  The  head  may  even  appear  to  be  triangular,  where  one 
side  bulges  out,  and  one  side  is  flattened  from  pressure  on  the  pillow  ; 
the  forehead  is  very  prominent,  the  frontal  bone  sometimes  from  three 
to  five  times  its  normal  thickness,  because  of  the  immense  amount  of 
new  periosteal  soft  growth  between  the  periosteum  and  the  bones.  There 
is  sometimes  a  groove  in  front  of  the  coronal  suture,  which  results  from 
this  steep  thickening  of  the  frontal  bone.  This  is  not  always  a  tempo- 
rary affair.  It  is  true  that  craniotabes  may  leave  no  trace  if  it  gets  well 
speedily.  But  when  there  is  much  deposit  under  the  periosteum  it  will 
sometimes  remain.  When  calcification  takes  place  very  suddenly,  then 
thickening  of  the  bone  will  remain  unabsorbed  for  life.  As  a  rule,  how- 
ever, most  of  such  thickenings  are  absorbed. 

The  teeth  appear  late  or  irregularly,  often  but  one  instead  of  two  at  a 
time.  When  they  are  early  the  intervals  between  the  first  couple  and 
the  second  or  between  the  second  and  the  third  are  very  long — sometimes 
six,  eight,  or  ten  months.  The  teeth  are  frequently  discolored,  and  they 
decay  very  easily  because  of  the  absence  of  cement.  Sometimes,  how- 
ever, after  recovery  from  rickets  the  permanent  teeth  are  very  hard  and 
rather  yellow.  Not  infrequently  do  we  see  in  the  temporary  teeth  of 
rhachitical  children  what  may  be  compared  with  the  Hutchinson  form  of 
syphilitic  permanent  teeth.  Longitudinal  groovings  and  semilunar  fur- 
rowing of  the  incisors  are  quite  common.  This  is  one  of  the  reasons 
Avhy  Parrot  got  the  idea  of  explaining  every  case  of  rickets  as  the  result 
of  syphilis. 

The  lower  jaws   are  short,  narrow,  and  very  low,  flattened  in  the 

1  Practice  of  Medicine,  1897,  p.  780. 
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middle  by  the  contracture  of  the  muscle  on  the  floor  of  the  mouth. 
The  angles  are  very  sharp  ;  therefore  the  space  for  the  teeth  is  cramped 
and  dentition  may  become  difficult.  While  the  angles  of  the  lower  jaw 
are  prominent,  the  alveolar  processes  turn  inward.  Thus  the  teeth  of 
the  upper  jaw  do  not  correspond  with  those  of  the  lower  jaw,  and  the 
space  for  the  teeth  becomes  still  more  insufficient. 

The  chin  in  some  cases  is  very  low.  In  the  maxilla  superior  the 
alveolar  processes  of  the  posterior  parts  are  pushed  out ;  the  anterior 
part  becomes  triangular  and  prominent.  Thus  the  upper  incisors  stand 
out  very  much  beyond  the  lower.  Sometimes  the  maxilla  is  asymmetri- 
cal. In  many  cases  there  is  a  depression  of  the  fossa  canina.  In  them 
the  corresponding  incisors  are  still  more  prominent. 

The  trunk  in  rhachitical  patients  is  very  short.  The  clavicle  shows 
much  periosteal  thickening.  It  is  very  frequently  bent  forward  by  the 
pulling  of  the  muscles,  and  there  is  not  infrequently  an  infraction  be- 
tween the  middle  and  anterior  thirds. 

The  chest  develops  its  rhachitis  generally  later  than  the  skull,  but 
earlier'  than  the  extremities.  It  is  frequently  triangular,  sometimes 
quadrangular.  The  dorsum  is  flat,  and  the  scapula  clings  to  the  body. 
The  ribs  being  soft,  form  a  groove  in  which  the  arms  are  frequently 
buried.  During  inspiration  the  ribs  are  caving  in,  giving  way  under 
the  pressure  of  the  atmosphere.  There  is  a  predominance  anteriorly 
on  account  of  the  lateral  atmospheric  pressure.  Laterally,  above  the 
diaphragm,  not  corresponding  with  the  diaphragm — for  this  extends 
from  the  ensiform  process  to  the  twelfth  rib,  and  both  liver  and  spleen 
prevent  the  ribs  from  moving  inward — there  is  a  horizontal  depression 
called  Harrison's  groove.  As  there  is  compression  by  the  atmosphere 
above  the  diaphragm,  the  lower  ribs,  which  are  thinner  and  have  no 
direct  connection  with  the  sternum,  stand  outward.  As  the  chest  is  com- 
pressed laterally,  the  sternum  is  made  to  protrude,  particularly  about  the 
level  of  the  third  and  fourth  ribs,  and  the  antero-posterior  diameter 
of  the  thorax  is  lengthened.  The  ribs  are  prominent  at  the  ossification 
point.  Frequently  there  are  nodulations  on  the  cartilages.  A  complete 
rosary  may  thus  be  developed  quite  early,  mostly  from  the  second  to  the 
eighth  ribs.  I  have  seen  it  repeatedly  at  the  age  of  two  months,  and 
a  case  has  been  published  in  which  there  Avas  a  complete  rosary  in  a 
babe  of  only  three  weeks.  In  these  extreme  cases  the  sternum  is  flat 
and  the  manubrium  stands  out.  Sometimes  it  is  pressed  down  above 
so  as  to  stand  out  at  an  angle  at  its  lower  end,  or  the  lower  end  of 
the  sternum  may  be  retracted  while  the  ensiform  process  protrudes. 
In  accordance  Avith  the  changed  condition  of  the  chest  the  intra- 
thoracic space  is  reduced.  The  softening  of  the  ribs  does  not  per- 
mit com])lete  dilatation  on  inspiration,  and  tlius  tlie  dang(>r  of  suffer- 
ing from  pulmonary  affection  is  very  great  on  the  ])nrt  of  rhacliitic 
children. 

Ki/pho.sis  is  very  frequently  seen  in  these  cases,  but  it  is  less  angular 
than  in  Pott's  disease  ;  it  is  rather  more  arch-like.  In  the  beginning 
kyphosis  is  more  functional.  By  Ixniding  the  body  in  the  opposite  direc- 
tion it  disappears.  Scoliosis  has  mostly  its  convexity  to  the  right,  with 
compensation  above  and  below.  The  s])in()us  j^rocesses  are  very  fre- 
quently  directed   to   the  concavity.      The  intercostal  spaces  are  very 


SYMPTOMS  AND  COMPLICATIONS.  927 

narrow  on  the  left  side,  because  there  is  less  curvature  of  the  ribs,  and 
the  ribs  are  bent  out. 

The  Pelvis. — In  the  grown-up  rhachitical  woman  the  antero-posterior 
diameter  of  the  pelvis  is  shortened.  This  is  not  seen  to  the  same  extent 
in  the  babe.  In  a  normal  infant  the  pelvis  is  small  and  the  sacrum  very 
steep,  not  concave  as  in  the  adult.  Therefore,  when  conipression  has 
taken  place  because  of  softening,  it  is  still  smaller,  so  that  often  it  is 
quite  difficult  to  examine  the  pelvis  satisfactorily.  The  sacrum  may  be 
so  changed  as  to  exhibit  its  convexity  inward  and  a  contraction  of  the 
two  sides.  This  narrowing  may  be  due  to  the  mere  fact  that  the 
;Softened  bones  are  compressed  on  the  pillow  or  by  the  arms  of  the  nurse 
— a  pressure  which  is  slight,  it  is  true,  but  quite  sufficient.  In  very 
mild  cases  the  symphysis  is  changed  but  little.  In  a  number  of  in- 
stances, however,  it  will  be  found  to  be  bent  forward,  and  thus  in  very 
early  rhachitis  the  rhachitic  pelvis  is  very  similar  to  the  pelvis  deformed 
by  osteomalacia.  This  is  contrary  to  the  usual  description  in  the  books 
on  obstetrics. 

The  extremities  suffer  in  different  ways  in  all  their  parts — the  epi- 
physes and  diaphyses,  the  periosteum,  and  the  epiphyseal  cartilages. 
The  epiphysis  is  frequently  thick  and  painful,  particularly  on  the  fore- 
arm and  tibia.  A  number  of  cases  of  so-called  "  growing  pains  "  are 
simply  instances  of  rhachitic  epiphysitis.  Sometimes  the  thickening  is 
very  considerable;  in  most  cases  it  is  uniform,  but  in  some  it  is  more 
■developed  laterally.  This  is  particularly  the  case  on  the  upper  part  of 
the  thigh.  The  diaphysis  is  usually  bent.  Semi-fractures  take  place  in 
the  arm,  clavicle,  and  legs  from  a  viery  trifling  application  of  force. 
The  periosteum,  however,  being  soft,  always  acts  as  a  shield  to  the  in- 
flamed bone  when  exposed  to  the  danger  of  fracturing.  In  all  those 
■cases  in  which  there  is  much  curvature,  particularly  in  the  lower  ex- 
tremity, the  concavity  is  inward,  and  on  the  forearm  and  thighs  it  is 
very  often  anteriorly.  The  difference  in  the  direction  of  the  curvatures 
•depends  on  the  influence  of  the  muscular  traction  or  of  the  weight  of 
the  body.  In  the  very  young  the  concavity  of  the  lower  extremity  is 
inward  because  of  the  effect  of  the  flexor  muscles.  When  the  bones 
become  or  remain  soft  in  those  who  attempt  to  walk,  the  weight  of  the 
body  results  in  forward  curvatures  and  in  lesions  of  many  kinds. 

The  ligaments  are  very  flabby  :  they  may  be  hypertemic,  inflamed, 
and  ])ainful  up  to  an  advanced  age,  even  to  adolescence,  and  give  rise 
to  talipes  valgus,  also  to  genu  valgum,  less  to  varum  in  children  that 
stand  up  and  attempt  walking.  The  periosteum  suffers  a  great  deal  and 
in  different  ways.  It  is  softened  and  exhibits  a  thick  layer  of  rhachitic 
deposit.  Calcification  occurs  in  time,  and  then  the  diaphyses  will  be 
much  thicker  and  harder  than  in  normal  couditions.  The  bones  of 
rhachitic  patients  when  recovery  is  completed  are  solid  and  able  to 
stand  a  great  deal  of  hardship. 

In  the  rhachitical  periosteum  there  may  be  hemorrhages.  Not  infre- 
quently, and  in  those  bad  cases  which  in  the  coiu'se  of  general  ill- 
nutrition,  perhaps  with  the  co-operation  of  a  microbic  invasion,  develop 
purpura,  they  are  found  under  the  periosteum  in  the  lower  and  upper 
extremities.  These  anomalies  and  complications  Avill  be  treated  of 
below  under  the  headins:  of  Acute  Rhachitis  and  Scurvv. 
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Deformities  consisting  of  shortening  of  the  whole  limb  are  due  to  the 
early  calcification  of  the  epiphyseal  cartilage.  As  is  known,  it  is  on 
its  physiological  function  that  the  length  of  the  diaphysis  depends. 
When  calcification  is  complete  both  the  growth  of  the  bone  and  that  of 
the  limb  ceases. 

Nervous  System. — Symptoms  referable  to  the  nervous  system  are 
quite  frequent  in  rhachiticiil  infants.  The  tangible  head  symptoms  of 
craniotabes,  with  its  hypersemia  and  occasional  actual  effusion,  cause 
cerebral  disorders.  Convulsions,  either  general  or  local,  about  the  eye 
(both  strabismus  and  ny,stagmus),  or  in  the  fingers,  tonic  or  (mostly) 
clonic,  severe  or  very  mild,  are  quite  common.  Even  the  slight  local 
irritation  of  dentition  may  suffice  for  a  convulsion.  In  most  cases  of 
nervous  troubles  from  gastro-intestinal  causes  the  diagnosis  may  readily 
be  made.  After  the  latter  have  been  excluded  rhachitis  takes  its 
prominent  place  in  disorders  of  the  nervous  system  of  the  very  young. 
Insomnia  is  frequent.  Many  sleep  better  when  carried  about,  because 
cerebral  congestion  is  lessened  in  the  erect  posture.  As  soon  as  the 
patient  is  laid  down  his  brain  becomes  hypersemic  ;  the  child  wakes  up, 
and  makes  night  hideous.  Such  children  have  night-terrors  ("pavor 
nocturnus  "),  with  which  they  wake  up,  or  have  long  crying  spells  with 
the  expression  of  fright,  or  are  irritable,  peevish,  or  morose  and  ill- 
tempered,  sometimes  to  a  degree  of  moral  or  intellectual  insanity.  The 
suspicion  of  rhachitis  ought  to  be  aroused  when  babies  perspire  co- 
piously, mainly  on  the  head.  They  rub  their  heads  on  the  pillow  to 
such  an  extent  as  to  cause  baldness  on  the  occiput.  Not  all  of  these 
symptoms  need  be  present  at  the  same  time  to  justify  or  to  suspect  the 
diagnosis. 

Other  disorders  of  the  nervous  system  are  hypertrophy  of  the  brain, 
hydrocephalus,  laryngismus  stridulus  (crowing  inspiration),  tetany, 
Trousseau's  symptom,  nystagmus,  and  spasmus  nutans,  and  katalepsy. 

Hypertrophy  is  rare,  and  far  from  always  being  rhachitical.  It 
produces  symptoms  of  pressure.  In  autopsies  the  brain  bulges  out 
wheii  the  cranium  is  opened ;  it  is  pale,  rather  hard,  and  the  convolu- 
tions are  flattened. 

Hydrocephalas  of  different  degrees  is  not  infrequent  in  rhachitis.  It 
results  from  the  sluggishness  of  arterial  circulation  and  from  the 
presence  of  intense  hypergemia  in  the  cranial  bones  and  the  meninges. 
The  former  is  due  to  the  relatively  large  size  of  the  arteries  and  to  the 
feebleness  of  muscular  contraction  all  over  the  body  ;  which,  therefore, 
is  but  an  insufficient  excitant  of  the  immense  peripherous  circulation. 
In  craniotabes  there  is  intense  hypersemia,  both  in  the  bones  and  in  the 
meninges  and  the  brain.  Effusions,  therefore,  are  frequent.  Small 
ones  are  easily  absorbed  ;  not  infrequently  will  their  absorption,  after 
recov^ery,  give  rise  to  renewed  growth  of  the  brain.  Like  the  bones, 
which,  after  recovery,  are  more  solid  and  stronger  than  normal  ones, 
the  brains  of  rhachitical  children  appear  to  develop  very  favorably;  the 
large  squan^  heads  characterized  by  their  coml)ination  with  short  and 
thick-set  limbs,  often  belong  to  the  best  scholars  at  school  and  to  the 
most  enduring  intellectual  and  physical  workers  among  adults.  Thus, 
to  a  certain  extent,  the  intense  hypenemia  of  rhachitis  in  some 
instances  is  rather  propitious  than  otherwise.     But  if  this  hyperseraia 
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lasts  lont^  and  be  excessive,  so  as  to  disturb  nutrition  permanently,  the 
resulting  effusion  will  persist  and  actual  hydrocephalus  follow  to  a 
greater  or  less  degree.  How  to  differentiate  between  this  and  "genuine" 
hydrocephalus  from  other  causes  will  be  taught  below  under  the  head- 
ing of  Diagnosis  (p.  942 j. 

The  first  stage  of  laryngimiUH  stridulus,  which  consists  of  many  very 
short  inspirations  or  more  frequently  of  complete  apnoea,  is  followed  by 
a  long,  crowing  inspiration.  Before  the  latter  takes  place,  brought  on 
by  the  accumulation  of  carbonic  acid  in,  or  absence  of  oxygen  from, 
the  nerve  centre  of  the  medulla  oblongata,  death  may  occur  ;  but  that 
is  not  a  frequent  occurrence.  Sometimes  an  attack  of  laryngismus  is 
accompanied  by  a  general  convulsion.  The  large  majority  of  cases  are 
connected  with,  or  rather  dependent  on,  cranial  rhachitis  with  its 
hypersemia  and  effusion.  Still,  this  almost  universal  experience  is 
doubted  by  some.  But  lately  Loos  ridicules  the  idea  of  the  dependence 
of  laryngismus  on  rhachitis,  for  the  reason  that  "  laryngismus  is  mostly 
observed  in  the  early  spring,  while  rhachitis  is  not  limited  by  any  season." 
Unfortunately  for  the  writer,  rhachitis  knows  better  and  behaves  differ- 
ently. It  is  most  commonly  observed  in  the  spring,  after  the  babies 
have  been  housed  during  the  long,  dreary  Avinter  months,  with  less 
oxygen  and  more  carbon  oxide  than  is  compatible  with  their  welfare. 

There  are,  however,  cases  of  laryngismus,  with  or  M'ithout  sudden 
death,  which  are  not  caused  by  rhachitis.  An  occasional  actual  hyper- 
trophy of  the  thymus  does  occur  without  rhachitis ;  but  in  rhachitis 
enlargement  of  the  thymus  is  not  uncommon.  I  published  such  cases,  my 
own  and  some  others,  in  a  paper  on  the  anatomy  and  pathology  of  the 
thymus  gland,  which  appeared  in  the  third  volume  of  the  Transactions 
of  the  Association  of  American  Physicians.  Besides,  there  are  those  in 
which  laryngismus  stridulus  is  observed  together  with  rhachitis,  but  the 
former  continues  after  the  latter  is  cured.  Such  is  the  case  of  Kasso- 
witz,  who  relieved  rhachitis  with  phosphorus,  but  not  the  accompanying 
laryngismus  stridulus  ;  also  one  of  Canali,  who  found  that  antirhachitical 
treatment  did  not  relieve  laryngismus  stridulus.  In  that  case  it  was 
complicated  with  or  depended  on  hydrocephalus.  But  these  cases  form 
a  small  minority  only  :  19  out  of  20,  probably  49  out  of  50,  are  of  rha- 
chitical  origin.  They  are  met  with  at  the  age  at  which  cranial  rhachitis 
is  common,  mostly  before  the  ninth  month.  That  is  the  time  in  which 
the  growth  of  the  cranium  and  of  the  brain  is  most  intense  :  the  physio- 
logical development  is  therefore  apt  to  become  on  slight  provocation 
pathological,  and  the  hypersemia  of  the  bones  and  meninges,  with  its 
tendency  to  effusion,  predisposes  to  secondary  physical  and  mental 
disorders.  There  is,  moreover,  a  special  centre  in  the  frontal  lobe 
which,  when  irritated,  causes  bilateral  adduction  of  the  vocal  cords, 
with  complete  obstruction,  and  another  one  in  close  proximity  which 
causes  interruption  of  breathing  during  expiration. 

Many  cases  of  tetany  are  of  rhachitical  origin  :  that  does  not  mean, 
however,  that  many  rhachitical  cases  exhibit  this  nervous  derangement 
amongst  its  consequences  or  constituents. 

In  tetany  there  is  flexion  in  the  carpal  joints.  The  thumb  is  turned 
in,  the  forefingers  are  extended  in  the  interphalangeal,  and  flexed  in 
the  metacarpo-phalangeal,  joints.     There  is   talipes  equinus,  sometimes 
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flexion  of  the  forearm  ;  the  neck  is  stiff  and  reclined,  the  muscles  are 
rigid  in  the  contracted  extremities.  The  attacks  are  intermittent,  seldom 
last  for  hours  or  days  ;  consciousness  is  intact ;  the  paroxysms  last  from 
a  few  minutes  to  a  few  days,  and  disappear  mostly  after  a  few  months. 
Its  nervous  symptoms  share  with  rhachitis  this  peculiarity,  that  they  do 
not  interfere  with  the  intellect,  and  run  a  limited,  though  irregular, 
course,  with  a  strong  tendency  to  recover. 

Tetany  is  credited  by  many  with  three  symptoms  which  have  been 
claimed  as  pathognomonic  :  ^  1.  That  which  is  called  after  the  name  of 
Erl),  and  consists  of  increased  electrical  (more  galvanic  than  faradic, 
and  more  motor  than  sensitive)  excitability.  2.  Trousseau's  symptom  ; 
that  is,  compression  of  the  vasomotor  brachial  plexus  or  pressure  in  the 
popliteal  space  causes  an  attack  of  tetany,  either  through  anaemia  pro- 
duced by  local  pressure,  or,  rather,  by  irritation  of  nerves.  3.  Chvostek's 
so-called  facial  symptom ;  that  is,  pressure  on,  or  tapping  or  sometimes 
even  gentle  friction  of,  the  zygomatic  arch  in  front  of  the  ramus  man- 
dibulse  produces  a  spasm  of  the  upper  lid  and  alse  nasi.  Much  has  been 
made  of  the  last  symptom;  perhaps  too  much. 

But  a  number  of  authors  on  the  subject  of  tetany  have  missed  that 
last  symptom  in  many  instances.  In  a  case  seen  by  me  but  lately  it  was 
absent.  On  the  other  hand,  it  may  be  present  sometimes  in  the  healthy, 
both  old  and  young,  mainly  the  latter,  in  epileptic,  neurasthenic,  hys- 
terical, and  chlorotic  persons.  If  that  be  so — or  rather  as  that  is  so — 
tetany  and  the  facial  symptom  are  no  longer  identical.  At  all  events, 
those  rhachitical  children  who  exhibit  both  Chvostek's  and  Trousseau's 
symptoms  must  not,  as  it  has  been  done  lately,  be  charged  with  liaving 
had  "  latent  tetany."  Indeed,  a  disease  must  be  very  "  latent"  that  has 
no  symptoms  except  a  single  one  whose  significance  is  very  doubtful. 
The  symptoms  belong  to  rhachitis  when  present,  but  not  to  tetany  proper. 
Indeed,  cases  of  complicated  rhachitis,  particularly  such  as  are  developed 
early  and  exhibit  more  or  less  craniotabes,  that  yield  both  Trousseau's 
and  Chvostek's  symptoms  are  not  infrequent.  Kassowitz  recalls  172 
rhachitical  children  suffering  from  nervous  symptoms.  In  108  there 
was  laryngismus  stridulus,  in  120  the  facial  phenomenon  of  Chvostek, 
in  41  the  pressure  phenomenon  of  Trousseau,  in  19  tetany.  Thus, 
rhachitis,  I  may  add  from  my  own  observation,  maiuly  cranial  rhachitis, 
may  be  found  complicated  with  tetany.  That  is  why  one  of  the  dis- 
orders depending  on  cranial  rhachitis — viz.  laryngismus  stridulus — is 
occasionally  met  with  in,  or  complicated  with,  tetany.'^ 

Spnsriuis  nutans  (salaam  spasm),  a  rare  enough  disease,  consists  in 
rhythmical  convulsions  of  the  sterno-cleido-mastoid  and  of  the  rotatores 
capitis,  and  exhibits  a  nodding  and  rotatory  movement.  It  is  often 
complicated  with  nystagmus  of  one  or  both  eyeballs,  and  sometimes  of 
the  eyelids,  also  with  strabismus  and  with  petit  mal.  Convulsions  are 
an  uncommon  complication.  Tlie  etiology  is  not  always  clear.  Falls 
on  the  head  are  not  infrequently  charged  witli  l)eiiig  tlic  cause.     Many 

^  S.  Sterling:  Arch./.  KinderhrlU:.,  vol.  xx.,  ISOfi,  p.  1. 

^  This  occasional  coexistence  of  tetany  and  larviisiisnius  stridulus  could  not  escape  as 
shrewd  and  consistent  an  f)l)server  as  Ksclierich.  \V'iiat  he,  however,  enipliasizes  solely 
is  that  he  found  (lie  facial  plicnornenon  in  many,  and  Trousseau's  symptoms  in  some,  in- 
fants suffering  from  laryngismus  stridulus,  'i'iiis  ajjpears  to  him  a  sullicient  reason  for 
claiming  the  latter  as  a  symptom  of  tetany,   and  not  of  rliacliilis. 
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cases  in  which  head  and  eye  movements  are  combined  point  to  a  defec- 
tive equilibrinm  in  the  special  cerebral  centre.  Rhaehitis  has  often  been 
accused  of  being  the  cause,  and  has  just  as  often  l)een  denied.  I  know  that 
the  vast  majority  of  cases  seen  by  me  were  rhachitical.  In  some  of  the 
oldest  notes  I  possess  I  have  added  the  remark  :  Rhachitical.  At  least 
one  half  of  all  my  cases  occurred  in  the  second  half  of  the  first  year, 
when  rhaehitis  is  very  frequent.  In  exceptional  instances  only  the 
babies  were  two  years  old.  Craniotabes  was  not  noticed  very  often. 
Still,  at  that  time,  the  latter  diagnosis  was  frequently  not  made  by  me, 
fori  limited  it  about  the  time  I  wrote  my  first  paper  on  that  subject^  to 
those  cases  in  which  softened  spots  were  distinctly  felt  in  the  midst  of 
otherwise  ossified  bones.  That  is  incorrect,  or  rather  unduly  restricted, 
for  craniotabes  may  exist  without  those  well-marked,  circumscribed, 
softened  islets. 

Kataleptic  symptoms,  such  as  Epstein  described,''^  I  have  observed  in 
a  few  instances.  My  cases  were  those  of  craniotabic,  rather  fat,  placid, 
rather  sleepy,  indolent  babies,  who,  however,  exhibited  no  symptoms 
of  imbecility  or  idiocy.  When  they  recovered,  after  many  weeks, 
they  had  rather  an  unusual  amount  of  a  quiet  docility.  While  they 
showed  their  symptoms,  these  consisted  in  the  characteristic  invol- 
untary tonic  contraction  of  the  muscles  of  the  fingers  and  toes  and  the 
rest  of  the  upper  and  lower  extremities  after  having  been  given  a  certain 
position.  This  symptom  is  rare,  still  more  defined  than  what  I  observed 
in  a  few  instances  in  which  I  am  not  quite  certain  of  an  explanation. 
A  baby  may  appear  faint,  ashy  pale,  sometimes  cyanotic,  and  recover 
immediately.  In  these  cases  there  was  no  history  of  laryngismus  or 
of  heart  diseases.  None  of  the  few  cases  of  mine  that  gave  rise  to  seri- 
ous anxiety  died.  It  struck  me  that  they  might  be  local  symptoms 
belonging  to  the  medulla  oblongata,  w^  hich  Betz  ^  tried  to  explain  by 
rhachitical  flabbiness  of  the  ligaments  of  the  cervix. 

These  symptoms  are  quite  rare ;  others  are  more  frequent ;  many 
quite  common  in  rhaehitis  when  it  affects  the  nervous  system.  The 
absence  of  some  does  not  militate  against  their  rhachitical  origin.  Xo 
disease  should  be  expected  to  exhibit  in  every  individual  case  every 
possible  symptom.  Xo  typhoid  fever,  no  pneumonia,  no  fracture  does 
so.  Least  of  all,  affections  of  the  brain,  which  are  as  various  as  the 
thousand  localities  which  may  be  subject  to  changes  of  substance,  of 
circulation,  and  of  physiological  influences.  The  various  manifestations 
of  rhaehitis  need  not,  do  not,  all  show  themselves  at  the  same  time. 

3TuscIes. — The  muscles  of  the  newly-born  and  of  the  infant  are 
feeble.  Their  total  weight  compared  with  that  of  the  adult  is  1  to  40, 
while  the  relation  of  the  skeleton  is  1  to  26.  It  takes  some  time  before 
the  dynamometric  effect  of  the  child's  muscles  will  increase.  This  takes 
place  after  the  sixth  year,  but  even  then  it  is  only  temporarv  and  not 
persistent,  nor  is  the  sustaining  and  persistent  strength  of  the  muscle 
satisfactory,  perhaps  in  consequence  of  the  relative  absence  in  the 
rhachitical  bone  of  phosphoric  acid  and  calcium  in  its  tissue.  Experi- 
ence certainly  does  not  prove  that  weakness  and  atrophy  of  the  muscles 
result  from  uneasiness  or  jxain  in  any  number  of  cases.    The  muscles  in 

1  Journal  of  Obstetrics,  1873.  ^  Prager  vied.  Woch.,  1896,  Nos.  43,  44. 

'  Memorabilicn,  1887. 
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rhachitis  are  pale,  and  now  and  then  fat  is  found  deposited  between  the 
fibrilloe,  the  microscopical  structure  of  which  appears  to  ])e  normal.  Nor 
is  there  a  chemical  change,  though  olein  was  missed  by  Jenner.  The 
frequency  of  traumatic  joint  inflammation  in  infancy  and  early  childhood 
results  in  part  from  the  incompetency  of  muscular  resistance.  Falls  are 
very  frequent,  for  the  joints  are  flabby,  the  muscles  being  elongated  as 
in  poliomyelitis.  It  is  not  necessary  to  adopt  as  proven  the  assertion  of 
Kassowitz  that  the  ligamentous  insertions  are  always  inflamed.  Squinting 
is  common  in  small  children  simply  because  their  muscles  of  accommo- 
dation and  motion  are  insufficient,  and  more  in  rhachitical  children  than 
in  normal  ones.  Scoliosis  is  frequent  in  infants  and  children  not  suiFer- 
ing  from  or  aifected  by  any  ailment  except  rhachitis.  "  Growing  pains  " 
are  often  muscular  only  and  the  result  of  over-exertion.  This  is  much 
more  evident  in  those  suffering  from  rhachitis.  What  has  been  called 
rhachitical  pseudo-paralysis  by  Berg  and  others  is  but  a  confirmation  of 
the  fact  that  the  muscular  structure  is  insufficient.  This  condition  may 
be  universal,  or  only  a  certain  number  or  combination  of  muscles  are  the 
principal  sufferers.  With  strabismus,  or  sometimes  without  it,  nystag- 
mus, being  in  siich  cases  the  result  of  insufficient  accommodation, 
is  mostly  noticed  to  be  bilateral.  In  many  of  these  exclusively  mus- 
cular cases  there  is  a  motion  of  the  head  in  the  same  or  opposite  direc- 
tion. An  instructive  case  of  the  kind  was  published  by  Caille  some 
years  ago. 

It  is  true  that  rhachitical  children  are  apt  to  be  very  strong  after 
recovery,  but  the  pressure  they  are  subjected  to  in  our  schools,  the  ex- 
pensiveness  of  fresh  air  in  large  cities,  and  the  exposure  to  in-door  life 
one  half  or  more  of  the  year  in  our  climate,  allow,  when  the  spring  does 
come,  but  little  Easter  resurrection  to  our  rhachitis-stricken  little  ones. 
Habitual  scoliosis  of  the  very  young  up  to  the  tenth  year  is  almost  ex- 
clusively muscular,  mostly  dorsal,  sometimes  lumbar,  with  the  convexity 
usually  to  the  left.  Rhachitical  babies,  particularly  when  carried  on 
one  arm  only,  are  very  liable  to  grow  scoliotic.  Even  when  sitting  in 
their  chairs,  not  supported  by  their  own  strength,  they  topple  over  in 
one  direction  or  the  other.  Even  before  scoliosis  occurs  there  is  a 
general  flabbiness  of  the  muscles  which  prevents  free  sitting  altogether, 
and  causes  an  apparent  or  actual  kyphosis.  The  latter,  however,  is 
easily  distinguished  from  the  spondylitic  ky])hosis,  inasmuch  as  it  does 
not  exhibit  the  same  angular  shape.  As  long  as  no  bones  participate  in 
the  deformity,  the  diagnosis  can  be  easily  made  between  that  caused  by 
weakness  and  that  resulting  from  actual  bone  disease.  By  raising  the 
baby's  heels  and  hips  Avhile  the  chest  and  chin  are  supported  the  ap- 
parent curvature  depending  on  the  weakened  muscles  will  instantly 
disappear,  and  lordosis  rather  than  kyphosis  will  be  observed. 

The  feebleness  of  the  infant's  muscles  when  intensified  by  rhachitical 
malnutrition  is  evidenced  by  nothing  better  than  the  symptoms  con- 
nected with  the  i nHitfiicie ncjj  of  i)if('sfinaf.  wiiscutar  fis.siw.  in  early  life, 
which  is  exemplified  in  different  ways. 

One  of  the  reasons  why,  for  instance,  renal  disorders  are  not  at  all 
uncommon  in  the  intestinal  diseases  of  early  life  (the  others  being,  as  I 
have  shown  but  lately  in  a  paper  on  "  Nephritis  of  the  Newly-born,"  ' 

^  New  Yor/c  M<<L  Joum.,  Jamiary,  1896. 
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the  disproportion  of  the  large  renal  arteries  and  the  small  capillaries  and 
the  large  size  of  the  intestinal  vessels  and  villi),  is  the  feebleness  of  the 
intestinal  muscle  in  the  young,  which  is  less  capaljle  of  expelling  decom- 
posing fieccs  and  toxins.  This  feebleness  of  the  muscles  shows  itself, 
however,  still  more  frequently  in  another  symptom,  which  is  quite  com- 
mon in  rhachitical  children,  and  even  pathognomonic  for  early  rhachitis. 
Take  an  infant  born  at  full  term,  with  good  weight,  breast-fed,  and  ap- 
parently well  and  increasing  in  weight.  The  bowels  are  reported  to 
have  been  regular  for  four,  six  or  eight  weeks,  then  they  become  costive. 
There  is  no  apparent  change ;  the  baby  does  not  appear  to  be  sick,  is 
perhaps  a  little  quieter  and  paler.  Even  the  early  cranial  changes  of 
rhachitis  are  sometimes  not  so  perceptible  as  to  be  positive  evidence  of 
that  disease.  But  this  constipation  is.  Go  on  with  the  same  feeding, 
air  and  other  surroundings  being  the  same,  and  more  symptoms  of  rha- 
chitis will  soon  develop. 

In  order  to  be  certain  of  the  diagnosis  of  rhachitis  from  this  symp- 
tom every  other  cause  of  constipation  ought  to  be  capable  of  exclusion  ; 
for  instance,  chronic  colitis  and  peritonitis,  deficient  or  viscid  mucus, 
local  atrophy  of  the  intestinal  muscle,  or  stricture  of  the  intestine,  per- 
haps even — though  they  be  excessively  rare — cystic  tumors.  The  ap- 
parent constipation  which  results  from  insufficient  feeding,  either  inten- 
tional or  not,  and  resulting  in  starvation  ;  the  superabundance  of  casein 
in  milk,  of  starch  in  artificial  food  ;  the  relative  absence  of  sugar ; 
hardened  faeces  in  the  colon ;  hydrocephalus  and  other  causes  of  de- 
fective innervation  ;  the  drying  up  of  the  intestinal  contents  by  excessive 
perspiration  during  the  hot  summer  months,  in  hot  rooms,  under  heavy 
clothing,  or  by  diabetes  insipidus, — after  excluding  all  these  possible 
causes  of  constipation  we  shall  not  fail  to  make  the  diagnosis  of  rhachitis, 
which  will  possibly  be  confirmed  by  other  symptoms  if  we  wait  a  short 
while,  or,  rather — and  that  is  to  be  preferred — by  the  effect  of  the  anti- 
rhachitical  treatment. 

It  is,  however,  not  the  feebleness  of  the  intestinal  muscles  alone 
that  gives  rise  to  constipation.  The  debility  of  the  muscles  of  the 
abdominal  walls  contributes  much  to  that  effect,  as  the  two  together 
give  rise  to  the  flabbiness  and  inflation  of  the  abdomen  of  rhachitical 
babies.  Some  deformity  of  the  abdomen,  however,  may  be  due  to  the 
spleen,  liver,  or  kidneys.  When  "  Harrison's  groove "  is  marked  the 
liver  and  spleen  are  liable  to  be  displaced,  and  for  that  reason  these 
organs  may  appear  larger  than  they  really  should.  The  kidneys  may 
also  be  dislodged.  Most  cases  of  floating  kidneys  met  with  at  an  early 
age  are  found  in  children  who  were  or  had  been  rhachitical. 

The  differential  diagnosis  is  also  to  be  made  from  that  variety  of 
constipation  which  I  have  termed  "  congenital  constipation "  in  the 
same  article^  in  which  I  discussed  rhachitical  constipation.  The  former 
begins  at  birth,  the  latter  in  the  second  or  third  month  of  life.^ 

1  Jonrn.  of  Obstetrics,  1860. 

^  In  annual  lectures  and  occasional  papers,  even  in  a  discourse  before  the  Eleventh 
International  Congress,  I  have  referred  to  tlie  same  subject  because  of  its  scientific  and 
practical  importance.  It  Avas  not  heeded  mucli  until  some  years  ago,  when  foreign  publi- 
cations took  up  tlie  subject;  for  instance,  Marfan,  in  an  essay  published  in  Arch.  gen.  de 
Med.  a  few  years  ago.     The  facts  are  briefly  as  follows : 

The  embryological  intestine  is  formed  in  separate  divisions.     There  is  no  ascending 
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In  several  instances  many  years  ago  I  subjected  to  the  faradic  and 
the  galvanic  currents  rhachitical  children  of  the  second  year  who  could 
walk.  It  appeared  to  me  that  when  they  were  tired  the  electrical 
current,  to  have  any  efPect,  had  to  be  increased.  But,  indeed,  such 
patients  at  tliat  early  age  are  not  favorable  subjects  for  experimentation. 

Muscular  incompetency  is  very  apt  to  influence  tlie  general  circula- 
tion. It  would  show  itself  in  all  those  muscles  of  larger  size  which 
have  muscular  layers,  but  principally  in  the  insufficiency  of  muscular 
activity  all  over  the  body.  The  sluggishness  of  rhachitical  children  in 
general,  and  some  of  the  brain  symptoms  to  which  allusion  has  been 
made,  are  thereby  explained. 

Blood  and  Circulation. — Anaemia,  or  rather  hydrsemia,  is  common 
in  rhachitis.  Not  to  speak  of  the  emaciated  babies  whose  rhachitis 
developed  in  or  after  severe  intestinal  or  pulmonary  disorders,  the  fat, 
rotund,  and  flabby  variety  of  rachitis  exhibits  also  a  pale  skin  and 
mucous  membrane.  Luzet  found  a  diminution  of  red  blood  cells 
within  three  Aveeks  from  2,110,000  to  1,596,000 ;  Yon  Jaksch,  within 
three  months,  from  1,600,000  to  750,000  in  the  c.mm.  Hock  and 
Schlesinger  met  with  an  average  number  of  2,500,000  red  cells  in  a 
c.mm.  of  blood.  In  all  of  these  cases  the  percentage  of  haemoglobin 
seems  diminished  to  30  or  60  per  cent.,  and  the  number  of  leucocytes 
increased  to  25,000  or  36,000.  This  increase  is  caused  by  polynu- 
clear  and  neutrophile  cells,  and  does  not  depend  on  complications,  for 
instance,  with  intestinal  disorders.  Hayem  found  only  685,000  red 
cells  in  an  infant  of  two  months;  still,  recovery  took  place.  Cabot ^ 
met  in  one  case  of  rickets  with  myelocytes  which  are  mostly  found  in 
the  blood  of  malignant  disease,  but  do  not  justify  through  their  mere 
presence  an  absolutely  bad  prognosis.  Lymphocytosis  is  prevalent,  but, 
as  Cabot  ^justly  remarks,  it  is  to  a  certain  extent  the  normal  condition 
of  an  infant's  blood,  provided  that  mononuclear  (young)  leucocytes  are 
not  in  such  excess  as  in  a  case  of  Rieder's,  where  75  out  of  100  leuco- 
cytes were  of  that  nature.  In  his  "  Study  of  the  Blood  in  Rickets  "  ^ 
John  Lovett  Morse  arrived  at  the  following  conclusions  :  "  Most  cases 
of  rhachitis  are  accompanied  by  anremia.  This  anaemia  may  be,  or  may 
not  be,  accompanied  by  leucocytosis.     Leucocytosis   occurs   more  fre- 

colon  before  the  fourth  or  fifth  month  of  fn?tal  life.  In  the  newly  born  it  is  very  short. 
In  spite  of  this,  the  large  intestine  of  the  mature  fo?tus  is  longer  in  proportion  than  that 
of  the  adult.  In  the  new-born  it  is  three  times,  in  the  adult  only  twice,  as  long  as  the 
body.  This  is  the  same  proportion  that  is  found  for  the  small  intestine,  this  being  twelve 
times  as  long  as  the  body  in  the  newly  born,  eight  times  as  long  in  the  adult. 

The  ascending  colon  being  very  short,  the  surplus  of  length  belongs  to  the  descend- 
ing colon,  especially  to  the  sigmoid  fiexnre.  As  the  pelvis  is  very  narrow,  the  great 
length  of  the  lower  part  of  the  large  intestine  causes  midtiple  flexures  instead  of  the 
single  sigmoid  flexure  of  tlie  adult ;  consequently,  now  and  then  two  or  three  flexures 
may  be  found  overlapping  and  <'ompressing  each  other.  One  of  them  is  quite  often 
found  in  the  right  side  of  the  pelvis,  and  not  at  all  as  an  anomaly,  as  Cruveilhier  and 
Hapjjey  thought.  Hugnier  found  it  in  that  location  so  often  that  he  proposed  to  operate 
for  artificial  anus  on  the  right  side  in  small  infants. 

This  great  length  of  the  colon  and  the  iiiultii)licity  of  its  flexures  retard  the  move- 
ment of  the  intestinal  contents,  facilitate  the  absorption  of  fluids,  and  render  the  fieces 
solid.  Time  and  again  have  J  been  compelled  t'l  manually  remove  hardened  fseces  from 
tiie  recta  of  babies  otherwise  normal  and  led  exclusively  on  normal  breast  milk. 

'  A  Ouide  to  the  (Jlinical  KrauiiiKilinii  i,f  the  Jilood,  New  York,  1S',)7,  p.  105. 

2  Op.  cit.,  p.  280. 

»  Mrdinil  <n,d  S'lur/lrnl  Jlfporl.^  n/  Ihr  Jl,,.<t(i,i   CI/i/  Hn^plliil,  1S<)7. 
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quently  in  the  cases  with  splenic  tumor  than  in  those  Avithout.  It  may 
be  due  to  an  increase  of  any  or  all  of  the  varieties  of  white  corpuscles. 
The  specific  gravity  varies  with  the  amount  of  haemoglobin.  Finally, 
there  is  no  form  of  anaemia  found  in  rhachitis  which  may  not  be  found 
in  other  conditions,  and  no  form  of  anaemia  found  in  other  conditions 
which   may  not  be  found  in  rhachitis." 

There  is  no  general  constitutional  disease  but  interferes  with  normal 
sanguinification.  The  condition  of  the  blood  is  naturally  impaired  by 
all  those  diseases  which  alter  the  lymph  bodies  or  large  glands.  Great 
tumefaction  of  the  spleen — not  in  every  instance,  but  often  observed  in 
rhachitis,  sometimes  congestive  only,  frequently  hyperplastic — will  always 
affect  the  blood  and  may  result  in  leucocytosis.  This  may  be  quite  dan- 
gerous, though  it  be  not  made  manifest  by  an  early  leucocythsemic 
habitus.  Rhachitis,  in  my  experience,  was  several  times  complicated 
Avith  psendo-leucsemia.  Indeed,  those  frequent  cases  of  rhachitis  which 
exhibit  many  lymph  bodies  in  a  condition  of  swelling  and  hyperplasia 
ought  to  have  the  blood  cells  counted  and  be  examined  for  macro-, 
micro-,  and  poikilocytosis.  These  cases  will  improve  but  little,  if  at 
all,  with  iron.  Arsenic  does  better,  but,  best  of  all,  a  thorough  anti- 
rhachitical  treatment  with  proper  diet  and  phosphorus. 

Almost  every  anaemia  is  liable  to  increase  the  function  of  the  bone 
marroiv.  Thus,  according  to  E.  Neumann,^  pathological  hyperplasias 
and  an  occasional  leucaemia  are  explained.  Litten  and  Otto  came  to 
the  same  conclusion  by  experimental  research.  Indeed,  bone  marrow 
undergoes  a  lymphoid  change  in  all  serious  diseases.  How  much  more 
readily  with  such  an  alteration  take  place  in  rhachitis,  where  the  most 
perceptible  changes  affect  the  osseous  tissue  ! 

In  rhachitis  the  heart  is  mostly  of  normal  size,  while  the  arteries  are 
large.  The  result  of  this  latter  condition  is  a  low  blood  pressure,  par- 
ticularly in  distant  parts  and  where  normally  the  circulation  becomes 
slow.  Is  that  the  reason  or  one  of  the  reasons  why  hypersemia  sets  in 
in  the  epiphyses  ?  If  that  be  so,  a  very  moderate  irritant  flowing  in 
the  circulation  ought  to  suffice  to  get  up  the  whole  series  of  changes 
constituting  what  we  call  rhachitis,  at  least  as  far  as  the  bones  are  con- 
cerned. In  it  we  have  to  deal  with  an  abnormally  increased  vasculari- 
zation of  the  ossifying  tissues,  diminished  or  abolished  deposition  of 
lime,  or  even  softening  of  parts  already  calcified,  and  that  exorbitant 
proliferation,  through  augmentation  of  epiphyseal  and  subperiosteal  car- 
tilage cells,  of  the  ossifying  tissues.  Thus,  indeed,  the  whole  rhachitical 
process  should  be  called  physiological,  but  for  its  intensity  and  duration 
sufficient  to  render  the  formation  of  bone  irregular. 

The  size  of  the  arteries  resulting  in  slackened  circulation  contributes 
also  to  the  swelling  of  the  viscera,  predisposed  as  they  are  by  the  succu- 
lence and  expansibility  of  their  tissues  (liver,  spleen,  tongue).  It  is  not, 
however,  the  size  of  the  arteries  alone  which  has  that  result.  In  all 
probability  the  feebleness  of  the  voluntary  muscles  of  the  whole  body 
results  in  sluggishness  of  the  general  circulation  and  the  swelling  of 
viscera. 

The  heart,  being  of  fairly  normal  size,  is  very  often  diagnosticated  as 
hypertrophied.  This  apparent  hypertrophy  results  from  an  abnormal 
1  Berl.  klin.  Woch.,  1878,  p.  135. 
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shape  of  the  chest  wall  which  will  be  mentioned  below,  and  results  in 
compressing  the  respiratory  organs  and  impeding  the  circulation.  These 
are  sufficient  reasons  to  cause  a  hypertrophy  of  the  right  (and  left) 
ventricle. 

Respiration;  Tuberculosis. — Tuberculosis  is  a  frequent  complica- 
tion of  rhachitis  :  many  of  the  cases  of  tuberculosis  of  the  bone  in  in- 
fancy and  childhood  are  met  with  in  rhachitical  children.  The  at  first 
active,  later  on  passive,  hyperemia  of  rhachitical  bones,  mainly  of  the 
epiphyses,  predisposes  to  the  local  invasion  of  tubercle  bacilli  floating 
in  the  circulation.  In  the  lungs  the  disposition  is  as  marked.  In  the 
infant  the  sixth  and  seventh  ribs  have  long  cartilages  ;  the  eighth,  ninth, 
and  tenth  do  not  touch  the  sternum  at  all  ;  the  ribs  are  soft,  influenced 
by  dorsal  decubitus,  by  the  pressure  of  the  arms  and  of  the  atmosphere, 
and  by  the  constant  traction  of  the  diaphragm,  which  is  without  a  solid 
support.  Thus  the  chest  is  narrow,  the  chest  wall  not  elastic,  and, 
moreover,  encroached  upon  by  the  large  abdomen  and  the  frequently 
deformed  clavicle.  Besides,  the  muscles  are  feeble,  and  respiration 
impeded  for  all  these  mechanical  and  physiological  reasons,  to  which 
is  added  the  sensitiveness  of  the  periostea. 

The  insufficiency  of  respiration,  the  non-expansion  of  the  lungs, 
and  the  obstruction  of  circulation  lead  to  bronchial  hypersemia  and 
bronchitis  in  all  its  forms,  also  to  mediastinal  adenitis,  and  enhance 
the  opportunities  for  microbic  invasion.  The  universal  eifect  of  the 
above  described  conditions  renders  the  tuberculosis  of  the  rhachitical 
infant  more  general  and  not  confined  to  a  special  (u])per)  lobe.  Not 
infrequently  the  lower  lobes,  corresponding  with  the  most  compressible 
part  of  the  chest  wall,  are  pre-eminently  affected  and  filled  with  extensive 
caseous  deposits.  Nor  is  the  hilus  a  very  frequent  point  of  selection. 
All  this  makes  the  diagnosis  of  such  a  tuberculosis  from  chronic  capil- 
lary bronchitis  a  difficult  task.  Sometimes  the  persistency  of  rales  in 
a  certain  locality,  while  those  of  others  change,  is  the  only  reliable 
symptom. 

Otherwise,  the  usual  forms  of  catarrh  and  inflammation  of  the  respira- 
tory organs  should  not  be  classed  as  comj^lications  of  rhachitis.  From 
what  has  been  said,  they  are  easily  understood  to  be  the  direct  results 
of  the  physiological  and  mechanical  effects  of  the  changes  worked  by  the 
rhachitical  process.  The  same  may  be  said  of  anomalies  of  the  lymph 
bodies.  The  swelling  of  the  mediastinal  "  glands  "  found  in  rhachitis 
depends  on  the  morbid  changes  of  the  intrathoracic  organs  ;  that  of  the 
lymph  bodies  of  the  neck  on  the  irritation  brought  about  by  nasal  and 
pharyngeal  catarrh  and  by  eczema  of  tlie  head  and  face  ;  that  of  the 
mesenteric  lymph  bodies  on  tiie  hy])enemia  and  hyperplasia  following 
diarrhceal  diseases.  Uncom])li(!ate(l  rliaehitis — that  is,  a  rhachitis  not 
attended  by  local  irritation  of  the  integuments,  either  mucous  or  epider- 
mal— has  no  tumefaction  of  lymph  bodies. 

The  Shin. — The  external  integument,  the  skin,  suffers  from  rhachitis 
to  a  certain  extent.  It  is  mostly  ])ale,  in  accordance  Avith  general 
anjemia  and  that  previous  ill-nutrition  which  is  sometimes  brought  on  by, 
or  attended  with,  res])iratory  or  (h'gestive  disorders.  Some  of  the 
changes  of  the  skin  have  been  mentioned  in  connection  with  craniotabes  ; 
here  it  is  thin,  with  large  veins  and  copious  perspiration.     AV^ith   the 
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latter  miliaria  and  other  eruptions  depending  on  perspiration — eczema, 
for  instance — are  observed.  Those  who  become  rhachitical  after  pro- 
dromal respiratory  or  digestive  diseases  are  liable  to  have  a  dry,  desqua- 
mating skin.  Acute  lichen  is  not  uncommon,  and  pruritus  is  very  annoy- 
ing in  occasional  cases. 

I  mentioned  prodromi.  Is  there  anything  deserving  that  name  ?  In 
the  infant,  anaemia  with  good  weight,  muscular  inactivity  with  rotundity, 
copious  perspiration  mainly  of  the  occiput,  later  on  insomnia  and  rest- 
lessness, are  not  prodromi ;  they  are  themselves  symptoms  of  rhachitis. 
Nor  is  it  permissible  to  speak  of  digestive  or  respiratory  disorders  as 
prodromi,  because  there  are  more  such  ailments  without  than  with  con- 
secutive rhachitis.  Whenever  the  latter  follows  them,  they  ought  to  be 
considered  as  co-operative  causes. 

Acute  Rhachitis ;  Scurvy. — Is  there  anything  like  "  aade  rhachitis  "  f 
Cases  developing  within  a  few  weeks,  sometimes  with  elevation  of  tem- 
perature, Avith  much  ])ain  over  the  ribs,  long  bones,  and  mainly  over 
epiphyses,  with  ra})idly  increasing  paleness  and  tumefaction  of  the  spleen, 
deserve  the  name. 

Such  cases  have  been  described,  and  I  have  seen  them,  though  their 
number  is  rather  scarce  compared  with  the  legion  of  chronic  cases  ob- 
served in  any  extensive  practice.  Many  of  them  may  have  been  erro- 
neously diagnosticated,  however,  where  the  condition  was  oneof ''  scurvy" 
— Barlow's  disease.  In  connection  with  such  doubts  three  questions 
ought  to  be  answered,  the  first  of  which  is :  Is  there  such  a  thing  as 
acute  rhachitis  ?  the  second  :  Is  there  a  complication  of  rhachitis,  chronic 
or  acute,  with  scurvy  ?  and  the  third  :  Is  infantile  scurvy  an  independent 
disease  or  in  every  case  founded,  on  rhachitis?  The  first  question  I  did 
not  hesitate  to  answer  affirmatively.  The  second  may  be  answered  by 
a  very  few  historical  facts,  if  not  by  personal  experience.  In  Vol.  46 
of  the  Dictionnaire  des  Sc.med.,  1820,  art.  "Rhachitis,"  Jean  Baptiste 
Montfalcon  discusses  the  "  relations  existing  between  rhachitis  and 
scurvy,"  and,  after  having  quoted  a  case  of  Portal's  of  "  scorbutic 
rhachitis,"  describes  painful  tumefaction  of  femur  and  tibia,  with 
ecchymoses  and  swelled  gums.  He  adds  :  "  In  other  cases,  which  are 
rare,  however,  such  a  complication  of  rhachitis  and  scurvy  has  been 
noticed." 

After  describing  some  cases  of  undoubted  rhachitis,  I.  O.  L.  Moeller 
published  ^  that  of  a  hitherto  healthy  child  in  a  well-to-do  family  that 
was  nursed  until  teeth  came.  During  a  cold  and  rainy  season  there 
appeared  pain  about  the  right  ankle-  and  knee-  and  the  left  ankle-joints. 
Afterward  a  number  of  epiphyses  exhibited  marked  swelling,  and  the 
baby  became  pale  and  flabby.  Thus  far,  the  description  of  rhachitis  is 
clear.  Afterward  there  appeared  ecchymoses  on  the  tibia,  and  the 
gums,  mainly  the  upper,  became  scorbutic,  bled,  and  swelled  so  as  to 
cover  the  teeth.  The  gums  covering  the  alveolar  processes  where  there 
were  no  teeth  participated  in  the  process.  Lemon-juice  and  vegetable 
diet  caused  the  patient  to  recover  rapidly.  No  doubt  this  was  a  case  of 
scurvy  after  it  had  been  one  of  rhachitis.  That  is,  what  Moeller  calls 
it,  both  "  acute  rhachitis  "  and  "  scurvy."  The  same  observation  was 
made  and  the  same  name  given  by  R.  Foerster  ^  and  by  Cheadle,  who 

^  Konigsb.  med.  Jahrb.,  vol.  i.,  1859,  p.  377.  ^Jahrb.f.  Kinderh.,  1868. 
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published   "  three  cases  of  scurvy   supervening   in   rickets   in  young 
children."  ^ 

The  problem  whether  infantile  scurvy  is  always  complicated  with  or 
depending  on  rhachitis  would  be  solved  at  once  if  there  were  a  single 
case  of  scurvy  in  which  symptoms  of  rhachitis  were  absolutely  absent. 
The,  according  to  him,  conclusive  case  of  Baginsky/  is,  however,  not 
of  that  order.  The  baby  was  a  year  old  when  it  was  taken  sick  and 
died.  Round  the  subperiosteal  hemorrhages  the  recent  ossification  was 
found  to  be  normal,  and  not  of  the  low  rhachitical  character.  But  the 
remark  added  at  another  place  of  the  report  excluding  only  "  marked  " 
traces  of  rhachitis  renders  the  conclusiveness  of  the  observation  doubtful. 

From  my  own  observations  of  Barlow's  disease,  altogether  about  40 
cases,  I  have  arrived  at  the  following  conclusions  : 

Scurvy  is  often  observed  in  mildly  or  thoroughly  rhachitical  babies  ; 
scurvy  and  rhachitis  are  met  with  at  an  early  time ;  my  youngest  case 
of  scurvy  was  six  weeks  old.  The  presence  of  teeth  is  not  a  conditio 
sine  qua  non  at  all  in  scurvy.  Both  scurvy  and  rhachitis  are  found 
after  improper  foods  have  been  given  a  long  time.  Cow's  milk,  steril- 
ized, when  used  as  exclusive  food,  is  emphatically  a  frequent  cause  of 
eitlier  or  both.  Both  are  complicated  with  pain.  Both  occur  in  all 
walks  of  life — rhachitis  undoubtedly  more  amongst  the  poor ;  scurvy, 
according  to  my  observation  and  that  of  many  others,  most  frequently 
amongst  the  well-to-do,  who  can  aiford  to  spend  their  money  and  their 
infants'  health  on  ]iroprietary  foods.  In  both  diseases  the  spleen  may 
be  found  enlarged. 

Scurvy  appears  not  quite  rarely,  certainly  more  frequently  than 
rhachitis,  after  the  termination  of  the  second  year.  Still,  most  of  the 
cases  belong  to  an  earlier  period.  Some  undoubtedly  were  observed  in 
such  as  never  had  any  rhachitis  ;  they  were  principally  those  who  had 
been  raised,  when  two  and  more  years  old,  on  an  exclusive  diet  of 
sterilized  milk.  It  is  not  the  epiphyses  (in  very  rare  instances  a  joint), 
but  the  diaphyses,  which  are  affected.  There  are  subperiosteal  hemor- 
rhages (and  ]3ain)  in  the  lower  and  (or)  upper  extremities,  also  on  the 
sternal  ends  of  the  ribs,  possibly  on  scapula  and  cranium,  frequently  on 
the  maxillffi,  in  the  orbit,  eyelids,  skin,  and  subcutaneous  tissue,  mucous 
membranes,  into  the  intestinal  and  the  urinary  tracts,  and  into  the 
muscles.  Rarely  sup])uration  takes  place  into  the  joint,  or  a  separation 
between  diaphysis  and  epiphysis  in  scurvy,  never  in  rhachitis. 

Thus  it  appears  that  Barlow  was  right  as  early  as  1883  when  he 
claimed  that  there  are  too  many  essential  symptoms  belonging  to  scurvy 
exclusively,  and  that  the  relations  of  rhachitis  to  it  are  frequent,  but 
varial)le,  and  that  sometimes  there  are  none. 

Foetal  Rhachitis. — A  certain  niniiber  of  l)abies  are  born  while 
rliachitis  is  riuming  its  course  or  after  it  has  completed  it.  In  tliat  respect 
the  opinions  of  authors  are  very  much  divided.  F<ctal  rhachitis  was 
declared  rare  by  Virchow  and  by  Ritter  ;  on  the  other  hand,  frequent 
by  Kassowitz  and  l)y  Unrnh  ;  Schwartz  (1887)  claims  that  400  out  of 
500  bal)ies  born  in  Breisky's  clinic  were  rlinchitical.  The  cause  of  these 
discrej)ancies  must  be  sougiit  in  the  fact  that  writers  arc  not  unanimous 
in  their  opinions  as  to  their  cases.     They  are  not  alike.     Such  as  I  have 

'  Lancet,  Nov.  IG,  1882.  ^  £erl.  klin.  Woch.,  April  12,  1897. 
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seen  were  decidedly  cases  of  rhachitis  in  which  formerly  normal  bone 
had  become  diseased.  A  small  number  of  others  have  been  described 
in  which  the  osseous  system  was  thoroughly  decalcified,  where  torsions 
of  limb  and  fractures  of  bones  were  found  in  a  large  number  of  places, 
which  undoubtedly  were  the  result  of  im])erfect  osteogenesis,  such  as  Still- 
ing described  in  1889.  E.  Kaufmann,  in  his  investigations  on  the  "so- 
called  foetal  rhachitis"  (Bei'lin,  1892),  removes  foetal  rhachitis  altogether 
from  what  is  called  rhachitis  in  after  life.  The  cases  thus  far  reported 
have  a  common  basis — that  is,  defective  ossification.  He  distinguishes 
three  varieties — the  malacic,  hyf>oplastic,  and  the  hyperplastic.  In  the 
first  cartilage  remains  have  become  soft ;  in  the  second  growth  is  inter- 
rupted, arrested  ;  in  the  third  growth  is  lively  but  inordinate.  The  final 
outcome  of  the  process  depends  on  the  period  of  its  starting.  When 
this  takes  places  late  the  foetus  may  live  with  more  or  less  deformity  of 
head,  trunk,  or  limbs,  and  more  or  less  damage  to  intelligence.  O. 
Lubarsch^  collected  21  cases.  Some  of  them  were  idiotic,  some  not  at 
all.  Extremities  were  straight  or  curved  or  shortened  ;  sexual  organs, 
infantile  or  fully  developed.  Some  cases  were  hereditary.  The  skeleton 
was  often  infantile,  the  bone-forming  cartilage  persisted,  and  W'as  some- 
times present  in  small  quantities  only.  Normal  ossification  that  would 
take  place  in  this  small  amount  of  cartilage  at  any  time — for  instance, 
at  the  base  of  the  skull — would  reduce  the  length  of  the  latter.  Ossifi- 
cation taking  place  prematurely  in  fully  developed  bone-forming  cartilage 
in  the  same  place  would  have  a  similar  effect.  If  during  foetal  life,  it 
would  cripple  the  base  of  the  brain  by  shortening  the  base  of  the 
skull.  In  this  way  the  different  forms  of  " cretinistic,"  "cretinoid," 
and  "  cretin  "  conditions  ( Virchow)  would  depend  either  on  the  amount 
of  the  bone-forming  cartilage  or  on  the  period  of  its  changing  into  bone, 
or  on  both.  The  same  changes  when  taking  place  in  the  foetal  vertebral 
column  and  in  the  extremities  or  in  the  pelvis  -would  have  the  same 
effect.     They  remain  short  and  become  clumsy  or  deformed. 

The  malacic  form  is  probably  the  one  which  exists  in  a  few  cases  of 
unusual  rarity  of  foetal  rhachitis  which  are  described  as  something  abso- 
lutely different  from  all  other  forms.  The  hypoplastic  malnutrition  of 
the  cartilage  ("  chondro-dystrophia  ")  is  represented  in  dwarfism  -with  its 
persistence  of  all  cartilage,  and  when  the  thyroid  gland  is  inactive  or 
absent  at  the  same  time,  in  "  congenital  myxoedema."  The  hyper- 
plastic chondro-dystrophia  resulting  in  premature  ossification  of  the 
basis  cranii  and  shortening  of  the  base  of  the  brain,  with  retraction  of 
the  vomer  and  root  of  the  nose  and  wdth  flat  palate,  with  or  without  the 
co-operative  influence  of  an  endemic  miasm,  and  with  or  without  the 
absence  of  thyroid  function,  terminates  in  cretinism  complicated  with 
more  or  less  dwarfism.  From  this  point  of  view  the  cases  of  Siegfried 
Miiller  ^  and  John  Thomson  lose  their  mysterious  look  and  gain  in  inter- 
est. Miiller  describes  a  case  in  wdiich  the  proliferation  of  cartilage 
rendered  the  periosteum  atrophic,  thereby  crippling  the  after-growth 
of  the  bone,  and  another  case  in  which,  vice  versa,  i\\e  cartilage  was  ren- 
dered atrophic  by  the  proliferating  periosteum  (foetal  chondro-malacia). 

^  ResulU  of  General  Etiology  in  the  Diseases  of  Man  and  J.?; mn/s, "Wiesbaden,  1896. 
■'•'  Periosteal  Aplasia  with  Osteopathyrosis  under  the  guise  of  so-called  Foetal  Rliachitis, 
Munich,  1893. 
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His  case  Avas  a  twin  whose  brother  Avas  healthy.  Klein's  case,  quoted 
by  Muller,  was  of  the  same  nature.  Porak  had  the  case  of  a  mother 
and  child  ;  Kaufmann,  one  that  resulted  from  incest  between  brother  and 
sister. 

John  Thomson  ^  published  a  "  Note  on  Three  Living  Cases  of 
Achondroplasia  (chondro-dystrophia  foetalis,  or  so-called  foetal  rhachitis)." 
His  cases  were  those  of  a  boy  of  five  and  of  two  men  of  thirty-nine  and 
thirty-six  years,  all  the  other  members  of  whose  families  w^ere  well. 
What  I  tried  to  classify  above  he  briefly  defines  as  "  absence,  arrest,  or 
perversion  of  the  normal."  In  his  cases  "  those  bones  which  are  formed 
entirely  in  membrane,  and  those  which,  though  formed  in  cartilages, 
remain  altogether  or  mainly  cartilaginous  till  a  late  period  of  intra- 
uterine life,  and  found  quite  normal  in  size  "  (upper  part  of  cranium, 
neck,  trunk,  clavicle,  scapula,  sternum,  spine,  carpal  and  tarsal  bones) ; 
"  those  depending  on  endochondrial  ossification  for  their  growth  in 
utero  are  dwarfed  "  (base  and  skull,  ribs,  pelvis,  the  long  bones  of  the 
limbs). 

Rhachitis  Tarda. — There  are  exceptional  cases  in  which  rhachitis 
persists  very  long  and  appears  late.  These  have  been  called  retarded — 
rhachitis  tarda.  Recovery  in  the  usual  run  of  cases  may  be  late  and 
ossification  very  much  delayed.  The  large  fontanelle  may  persist  open 
to  the  tenth  year  and  longer ;  the  temporary  teeth  may  remain  beyond 
the  usual  period,  and  when  they  fall  out  they  are  not  replaced  in  due  time. 
Some  children  could  not  walk  because  of  the  softness  of  their  bones 
until  tliey  were  eight  or  ten  years  old,  or  in  otherwise  healthy  children 
rliachitis  will  break  out  in  advanced  age,  bones  soften,  knock-knee  make 
its  appearance.  Some  such  cases  have  been  claimed  as  osteomalacia,  if, 
indeed,  it  is  possible  to  differentiate  this  from  rhachitis  except  through 
the  fact  that  it  appears  in  the  fully  developed  ;  rhachitis,  however,  in  the 
growing  bone.  At  no  age  should  we  expect  all  of  the  possible  symp- 
toms of  rhachitis  to  occur  together  and  uniformly.  Rehn  noticed  at 
an  advanced  age  softening  of  diaphyses,  with  but  little  epiphyseal  swell- 
ing. Biedert  the  same,  together  Avith  softening  of  ribs  and  the  epi- 
physes. Local  softening  has  been  principally  observed  in  the  neck  of 
the  femur.  A  girl  of  fifteen,  who  complained  since  her  third  year,  had 
a  prominence  and  elevation  of  the  trochanter  (J.  Schulz).  Deformities 
of  the  same  neighborhood  were  noticed  by  E.  Muller  in  adolescents  of 
sixteen,  seventeen,  eighteen,  nineteen  years.  Bilateral  rhachitical  curva- 
ture of  the  neck  of  the  femur  was  noticed  in  a  boy  of  fifteen,  with  reel- 
ing gait,  by  Rotter.  Royal  Whitman  has  4  cases,  in  boys  of  fifteen, 
sixteen,  seventeen,  eleven  years,  of  bending  of  the  neck  of  the  femur. 
He  accuses  rapid  growth,  overwork,  standing  up,  and  carrying  loads  as 
predisposing  causes.  B.  Farquhar  Curtis  published  a  similar  case  in  a 
boy  of  seventeen,  Avho,  without  other  marks  of  rliacliitis,  had  complained 
for  fifteen  months  of  pain  in  the  right  knee  and  two  months  of  walking 
lame.  The  right  lower  extremity  was  shorter  (rhachitical  limbs  remain 
short  after  recovery),  the  hips  stiff,  and  flexion  painful.  When  an  opera- 
tion was  made  the  bone  was  simply  found  l)ent,  not  tubercular. 

In  such  cases  we  ought  not  to  forget  that  in  many  instances  of  early 
rhachitis  the  femoral  neck  is  often  distorted  by  rhachitis,  and  that  the 

'  Edinhnrgh  Mrcl.  Jmrv.,  Jnno,  1S9.'l 
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ossification  of  the  head  and  neck  down  to  the  trochanter  is  very  slow  in 
being  completed. 

Diagnosis. — The  diagnosis  of  rhachitis  is  easy  where  a  number  of  its 
symptoms  are  met  with  simultaneously ;  when  but  a  few,  it  may  require 
some  time  to  become  positive.  Among  the  earliest  symptoms  are — 
pallor  of  the  integuments  ;  insomnia  and  restlessness  during  nights  ; 
perspiration,  mainly  of  the  head ;  muscular  debility ;  constipation, 
beginning  between  the  fifth  and  eighth  weeks  of  life,  often  with  a  placid 
kind  of  indolence  ;  prominent  frontal  tubera ;  craniotabic  spots  on  the 
parietal  bones  mostly  (posteriorly),  also  on  the  occipital,  together  with 
widening  of  the  sutures  and  patency  of  the  fontanelles ;  falling  out  of 
the  hair  on  the  occiput,  which  feels  unduly  hot ;  sensitiveness  of  the 
ribs  when  they  are  touched,  or  an  outcry  when  the  baby  is  raised  from 
its  couch ;  swelling  (sometimes  painful  on  touch)  of  the  epiphyses  of 
ulna,  radius,  femur  (the  two  latter,  however,  are  large  normally),  tibia 
(and  fibula),  also  of  the  insertion  of  the  ribs ;  the  curvatures  of  tibia, 
femur,  or  arm  which  were  described  above  ;  early  bronchial  catarrh, 
particularly  when  persistent  without  an. apparent  cause;  late  or  irregular 
teething ;  the  swelling  of  the  spleen,  which  may  be  distinctly  felt  below 
the  edge  of  the  ribs — they  are  all,  some  positive,  some  probable,  symp- 
toms of  rhachitis. 

Scoliosis  in  the  rhachitical  infant  is  apparent  only,  and  depends 
on  muscular  debility,  like  kyphosis,  which  when  rhachitical  only  is  in 
the  young  recognized  by  its  disappearance  when  the  baby  is  supported 
by  chest  and  heels.  Congenital  dislocation  of  the  hip  would  show  the 
head  of  the  femur  luxated.  It  should  be  remembered,  however,  that 
scoliosis  and  a  moderate  (not  angular)  kyphosis  may  result  from  rhachi- 
tis after  recovery  of  the  bones ;  also  that  rhachitis  may  complicate  other 
causes  of  the  above  anomalies.  The  curvatures  of  the  long  bones  are 
quite  characteristic.  If  they  be  combined  with  swellings,  the  latter  belong 
to  the  epiphyses,  and  are  not  to  be  compared  with  the  gummatous  periosteal 
irregularities  sometimes  noticed  in  syphilis.  The  latter  are  steep,  circular, 
•or  spindle-shaped,  and  sometimes  the  adjacent  soft  parts  are  oeciematous. 

Still,  rhachitis  and  syphilis  may  be  found  together.  In  both  the 
localities  of  active  growth  are  affected  ;  in  both  the  transportation  of 
calcifying  cartilage  into  bone  is  arrested  ;  and  in  both  there  is  ample 
proliferation  of  cartilage  cells.  The  periepiphyseal  lines  of  the  extrem- 
ities suffer  in  both.  Disruption  between  epiphysis  and  diaphysis  (more 
in  the  upper  end  of  the  humerus  than  in  other  localities)  and  suppu- 
ration of  the  joints  may  take  place  in  syphilis,  but  not  in  rhachitis. 
Craniotabes  is  characteristic  for  rhachitis ;  in  hereditary  syphilis  the 
cranium  is  rarely  affected,  and  mostly  at  a  later  period,  and  the  changes 
are  granulomata,  mostly  on  the  parietal  bones.  Altogether,  most  bone 
symptoms  of  syphilis  are  earlier  than  those  of  rhachitis,  unless  the  latter 
be  congenital,  and  exhibit  short  and  thick  bones  and  some  deformities 
of  epiphyses  and  of  thorax.  Syphilitic  osteochondritis  is  noticed  four 
or  five  weeks  after  birth,  with  characteristic  changes  in  the  skin  which 
are  not  found  in  rhachitis. 

The  teeth  are  defective  both  in  rhachitis  and  in  syphilis — the  tem- 
porary in  the  former,  the  permanent  more  in  the  latter.  The  particulars 
of  this  difference  have  been  mentioned  above. 
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Genuine  hydrocephalus  and  rhacliitical  hydrocephalus  may  be  diag- 
nosticated from  one  another  in  most  instances.  In  some  cases  this  is 
difficult,  for  the  patent  fontanelles  and  sutures  will  be  met  with  in  both 
forms,  as  also  sometimes  in  the  presence  of  tumors.  It  is  easy  when 
there  is  a  history  of  previous  rhachitis.  The  deposits  on  the  forehead, 
the  presence  sometimes  of  characteristic  cranial  defects  with  steep  edges 
in  the  middle  part  of  the  bones,  and  of  larN'ngismus  stridulus,  which 
is  rare  in  genuine  hydrocephalus,  the  condition  of  the  thickened  epi- 
physes and  the  curvatures  of  the  diaphyses,  are  our  guides.  During 
the  first  stages  of  rhacliitical  hydrocephalus  the  intellect  is  not  disturbed. 
The  hydrocephalic  head  of  rhachitis  is  rather  spherical ;  that  of  genu- 
ine hydrocephalus,  when  external,  is  often  so  bulging  laterally  that  it 
appears  flat  on  top  ;  when  external,  bulging  upward  and  even  conical 
or  pointed.  In  the  latter  two  forms  the  face  is  comparatively  small  at 
an  early  period,  and  the  intellect  impaired.  Hebetude,  idiocy,  paralysis 
are  more  easily  found  in  the  genuine  form,  though  they  be  not  absent 
in  some  rhachitical  cases.  In  the  former  the  orbit  is  soon  depressed  and 
ocular  symptoms  more  prominent.  Choked  disk  and  other  pressure 
symptoms  are  met  with  early.  The  fontanelle  pulse  and  the  systolic 
murmur  disappear  soon,  while  in  rhachitical  hydrocephalus  they  are  apt 
to  remain  a  long  time.  Still,  there  are  cases  in  which  the  diagnosis  may 
become  very  difficult  indeed.  It  is  desirable,  however,  to  come  to  a 
conclusion  very  soon,  for  a  rhachitical  hydrocephalus  is  by  no  means 
unpromising.  Many  cases  get  altogether  well,  and  proportionately  very 
few  carry  their  calamity  into  the  second  decade.  In  many  the  combi- 
nation of  phosphorus  with  judicious  punctures  proves  efficient.  Lumbar 
puncture,  however,  as  a  means  of  diagnosis  does  not  answer  readily,  for 
the  strength  of  the  current  through  the  exploring  needle  does  not 
correspond  with  the  amount  of  fluid  (which  is  liable  to  be  less  in  rhachi- 
tis than  in  genuine  hydrocephalus)  contained  in  the  cerebral  cavity.  As 
a  therapeutic  agent,  repeated  lumbar  punctures,  each  of  which  should 
not  remove  more  than  a  few  drachms,  may  be  found  serviceable,  while 
the  rhachitical  condition,  both  the  general  and  the  local,  is  being  corrected 
by  antirhachitical  treatment. 

The  epiphysitis  of  rhachitis  is  a  frequent  cause  of  what  is  called 
''  growing  pain."  For  diagnostic  purposes  it  is  advisable  to  remember 
that  this  term  is  used  for  a  number  of  diffisrent  conditions.  Myalgia 
from  fatigue,  located  near  the  knees  and  ankles,  or  connected  with  incip- 
ient fevers,  or  auto-infection  ;  diseases  of  joints  and  bones  other  than 
rhachitical  ;  acute  or  subacute  articular  rheumatism,  which  is  much  more 
frequent  in  infancy  than  many  will  still  admit;  dull  pain  depending  on 
coxitis  or  pcricoxitis  ;  neuroses  round  the  joints,  which,  though  not  com- 
mon, are  met  with  in  children — they  all  suggest  and  give  rise  to  the 
diagnosis  of  ''growing  pain."  If  it  l)e  localized  in  the  epiphyses  and 
connected  with  other  symptoms  of  rhachitis,  tlie  exact  etiological  diag- 
nosis suggests  itself  very  readily,  together  with  its  indications. 

The  pain  of  rhachitical  epi])liysitis  may  be  very  severe.  When  it 
is  coml)ined  with  ]>('riosteal  sensitiveness  and  some  periosteal  swelling  a 
careful  examination  only,  in  some  cases.  Mill  secure  the  diagnosis  from 
(gonorrheal  or  other)  arthritis  and  from  osteomyelitis. 

Prognosis. — The  prognosis  depends  on  the  organs  or  tissues  affected 
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and  their  number,  and  the  slow  or  rapid  course  of  the  development 
of  the  symptoms.  Spontaneous  recovery  is  not  unusual,  mainly  under 
the  influence  of  fair  hygienic  conditions.  When  the  bones  are  mostly 
affected  the  epiphyses  may  remain  thickened,  and  curvatures  may 
be  visible  through  life.  But,  unless  they  be  very  bad,  they  will  partly 
disappear  during  the  progress  of  growth.  A  rhachitieal  pelvis  may 
become  dangerous  during  parturition.  When  the  diagnosis  is  made 
early  the  prognosis  is  good,  even  when  anaemia  and  dystrophy  are  marked. 
Symptoms  belonging  to  the  nervous  system  may  prove  dangerous,  a 
single  convulsion  may  cause  permanent  cerebral  lesions  ;  laryngismus 
may  be  the  cause  of  sudden  death  ;  hypersemia  of  the  skull  and  meninges 
may  lead  to  meningeal  effusion  and  hydrocephalus  ;  a  rhachitieal  chest 
to  atelectasis,  bronchial  catarrh,  broncho-pneumonia,  and  mediastinal 
adenitis.  Complication  with  tuberculosis  is  not  uncommon  for  that  very 
reason.  The  general  health  is  always  suffering  through  the  first  months 
of  rhachitis ;  that  is  why  every  disease,  and  mainly  infectious  diseases, 
run  a  graver  course  in  rhachitieal  patients.  Still,  with  all  these  possi- 
bilities, the  general  prognosis  in  the  vast  majority  of  cases  of  rhachitis 
is  favorable. 

Prevention  and  Treatment. — As  no  one  cause  can  as  yet  be 
charged  with  producing  rhachitis,  prevention  has  to  cover  many  points. 
Parental  syphilis,  anaemia,  or  tuberculosis  yields  more  indications  than 
it  is  always  possible  to  fulfil.  When  discovered  in  the  newly  born  it 
should  be  met  at  once.  Anaemia  or  rhachitis  in  the  infant,  based  upon 
parental  syphilis,  requires  mercury,  not  iron — the  latter  as  adjuvant  only 
if  at  all.  Attention  should  be  paid  to  general  hygiene.  More  can  be 
accomplished  by  furnishing  good  air  than  by  any  other  means.  The  air 
of  the  winter  is  no  contraindication  to  keeping  windows  open  and  taking 
the  young  baby  out  as  long  as  there  is  fit  covering  to  be  had.  Sea-air 
is  preferable  as  long  as  there  is  no  contraindication — for  instance,  in  the 
condition  of  the  respiratory  organs. 

Sojourning  in  the  country  is  beneficial  only  when  the  rhachitieal 
infant  is  not  locked  up  in  the  house.  Sea-air,  together  with  sea-bathing, 
warm,  cool,  or  cold  according  to  age,  condition,  and  training,  is  an 
excellent  preventive  or  curative  measure.  England  commenced  that 
practice  on  a  large  scale  in  1750;  Italy,  France,  Germany,  America — 
these  last  twenty  years  only.  The  sea-hospitals  have  done  an  immense 
amount  of  good.  To  eradicate  rhachitis,  however,  the  children  must  be 
kept  on  the  shore  for  years.  In  America  we  are  always  too  much  in  a 
hurry,  and  expect  the  benefits  of  heaven  and  earth  in  a  particle  of  a 
season.  When  no  seashore  is  accessible,  the  bathing  in  salt  water,  with 
friction,  massage,  occasionally  with  electricity,  may  be  done  at  home. 
AVhen  eczema  is  caused  by  it  the  salt-water  treatment  should  be  dis- 
continued. 

Plenty  of  air  by  day  and  by  night,  coupled  with  poor  food,  is  still 
safer  than  the  best  possible  food  with  bad  air.  Coniby's  saying  that 
rhachitis  gets  access  through  the  stomach,  not  through  the  skin  or  lungs, 
requires  a  good  deal  of  modification.  Still,  the  nature  of  the  food  is 
highly  important.  Lactation  must  not  be  continued  beyond  the  appear- 
ance of  two  or  four  teeth.  A  wet-nurse  should  not  be  too  young  nor 
too  old.     An  apparently  proper  age  of  even  mother  or  wet-nurse  does 
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not  always  exclude  the  possibility  of  a  breast-fed  baby  becoming  rha- 
chitic.  In  such  case  a  well-selected  artificial  food  is  preferable  to  breast 
milk.  Pure  cow's  milk,  no  matter  Avhether  raw  or  boiled,  is  harmful. 
Artificial  foods  must  be  well  selected  and  watched.  The  absence  of 
pathogenic  germs  from  them  is  not  the  only  safeguard.  Even  Rotch's 
*'  modified  milk "  and  Gartner's  "  fat  milk  "  do  not  protect  against 
rhachitis,  though  they  may  be  fairly  proof  against  microbes.  The  addi- 
tion at  an  early  date  of  cereal  decoctions  (barley,  oatmeal)  and  of  animal 
broths  renders  all  the  known  milk  preparations  safer  and  more  Avhole- 
some.  Too  large  percentages  of  starch  in  the  foods  of  young  infants  should 
be  avoided.  A  small  quantity,  however,  is  assimilated  by  the  newly 
born.  The  addition  of  fat  is  not  always  a  protection  against  rhachitis, 
and  may  easily  be  overdone.  Diarrhoea,  dyspepsia  from  whatever  cause, 
and  constipation  should  be  corrected,  and  the  warning,  often  expressed 
by  me  and  urged  by  Comby,  should  not  be  forgotten — that  over-alimenta- 
tion is  at  least  as  dangerous  as  under-alimentation.  That  the  skin  re- 
quires intelligent  attention  was  suggested  above.  Whether  a  bath  should 
be  given  immediately  after  birth  and  continued  regularly  during  the  first 
weeks  ought  to  depend  on  the  nature  of  the  individual  case.  As  a  gen- 
eral rule,  which  is  valid  for  every  child,  bathing — first  tepid,  later  on 
cooler,  in  salt  water  when  there  appears  to  be  an  indication  for  more  sur- 
face stimulation,  with  appropriate  friction — improves  both  the  cutaneous 
and  the  general  circulation. 

Cod-liver  oil,  when  tolerated,  influences  rhachitis  favorably.  As  a 
rule,  however,  it  is  not  so  universally  well  borne  in  rhachitis  as  it  is  in 
"  scrofula."  I  do  not  advise  the  use  of  its  compounds,  emulsions  and 
so  on,  except  when  it  is  disliked  or  the  latter  have  some  other  indica- 
tions— for  instance,  diarrhoea,  which  is  sometimes  produced  by  the  oil, 
mainly  in  the  hot  season.  In  that  case  it  may  have  to  be  discontiiuied 
or  may  require  the  temporary  addition  of  bismuth  or  phosphate  of  lime. 
The  action  of  cod-liver  oil  is  considered  by  some  hygienic  only,  by 
others  remedial.  The  former  attribute  its  effect  to  the  fat,  and  believe 
the  substitution  of  any  assimilable  fat  an  equivalent.  I  do  not  believe 
its  agency  to  be  thus  restricted,  for  three  teaspoonfuls  of  cod-liver  oil 
will  never  be  replaced  by  three  teaspoonfuls  of  cream  or  other  flit. 
Universal  experience  teaches  its  wholesome  influence  in  many  morbid 
tissue  changes.  Possibly  the  mystery  of  its  action  is  best  explained  by 
attributing  to  it  a  percentage,  though  ever  so  slight,  of  some  organic- 
tissue  juice  of  a  nature  and  efficacy  comparable  with  that  of  the  thyroid 
gland.  Tempted  by  that  point  of  view,  Heubncr  tried  the  action  of 
thyroid  gland  in  rhachitis,  but  without  any  tangi))le  effect.  He  be- 
lieves, however,  that  the  general  condition  of  tlie  infants  a])peared  to  be 
improved  by  it. 

"Lipanine"  is  not  an  equivalent  or  substitute  for  cod-liver  oil. 
Malt  and"maltine"  preparations  have  found  much  favor,  both  with 
the  ])rofession  and  the  ])ul)lic.  TTiifortunatcly,  the  market  has  been 
swam])ed  witli  all  sorts  of  combinations  and  niixtin-es  to  such  an  extent 
as  to  shake  confidence  in  their  lioiiest  conijiosition  in  the  same  degree  as 
the  mere  object  of  making  money  by  it  became  pre-eminently  clear. 

Many  of  the  serious  results  of  softness  of  the  bones  can  be  either 
avoided  or  counteracted  by  precautionary  measures.     I  repeat :  babies 
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in  general,  and  those  with  incipient  rhachitis  in  particular,  must  not  be 
made  to  sit  up  before  their  vertebral  columns  and  their  dorsal  muscles 
are  able  to  support  them.  They  must  not  be  carried  ab(jut  in  the  erect 
posture,  nor  'on  the  same  arm  always — an  invariable  cause  of  scoliosis 
and  of  genu  valgum  of  one  and  of  genu  varum  of  the  other  knee.  They 
should  be  kept  and  carried  about  in  a  reclining  posture,  better  on  a  hair 
pillow  than  on  the  unprotected  arm,  until  they  feel  strong  enough  to 
d(j  without  it.  Thus  scoliosis  may  be  prevented.  A  baby  must  be 
discouraged  from  walking  before  its  limbs  are  sufficiently  strong  ;  no 
walking  baskets  must  be  employed,  no  proud  grandparents  alloMed  al)out. 
Thus  the  curvature  of  the  diaphyses  of  the  lower  extremities,  which  in 
part  results  from  the  weight  of  the  body  on  the  feeble  liml)s,  and  the 
secondary  deformities  of  the  pelvis,  are  reduced  to  a  mininumi. 

Craniotabes,  with  its  local  hypersemia  and  excessive  occipital  heat, 
forbids  the  use  of  warm  bonnets  and  of  feather  pillows.  A  soft  hair 
pillow,  or  an  air-cushion  filled  to  one  fourth  part  of  its  capacity,  or  a 
pillow  with  a  central  depression  or  perforation,  such  as  recommended  by 
Elsasser  in  his  famous  monograph  (1843),  should  support  the  head. 
Excessive  perspiration  requires  the  washing  with  cool  or  cold  Mater,  or 
vinegar  with  water,  or  alcohol  with  water,  or  the  application  of  a  pow- 
der consisting  of  one  part  of  salicylic  acid  with  ten  parts  of  oxide  of 
zinc  and  twenty-five  of  starch.  Craniotabes  is  relieved  by  the  general 
hygienic  and  medicinal  treatment  of  rhachitis.  In  former  years  I  de- 
manded six  or  eight  weeks  of  treatment  before  I  felt  justified  in  giving 
a  good  prognosis.  The  administration  of  phosphorus,  as  taught  by 
Kassowitz,  has  reduced  that  period  of  hesitation  to  one  month.  Con- 
centric brain  symptoms  require  appropriate  treatment ;  great  convulsi- 
bility,  bromides,  chloral  hydrate,  and  mild  opiates,  which  are  well 
tolerated  in  this  condition.  It  is  particularly  laryngismus  stridulus  in 
which  they  are  indicated,  alongside  the  antirhachitical,  hygienic,  and 
other  remedial  treatment.  The  single  attack  of  crowing  inspiration 
may  be  cut  short  by  shaking  the  infant,  by  slapping  the  face  or  chest 
with  a  wet  cloth,  or  by  employing  the  spark  of  a  Leyden  flask  ;  for  the 
arranging  and  application  of  the  interrupted  current  there  is  hardly 
any  time.  In  cases  of  "  difficult  dentition,"  such  as  described  above 
and  due  to  the  rhachitical  deformities  of  the  jaws,  lancing  of  the  gums 
becomes  pardonable.  Of  the  propriety  of  relieving  hydrocephalus  by 
lumbar  punctures  I  have  spoken  above.  They  are  certainly  more 
])romising  and  safer  than  repeated  punctures  through  the  fontanelles. 

The  therapeutics  of  rhachitis  in  all  its  forms  has  been  greatly  modi- 
fied and  improved  by  the  introduction  of  phosphorus.  Twenty-six 
years  ago  Wegner,^  when  feeding  young  animals  on  minute  doses  of 
phosphorus,  found  the  medullary  spaces  which  penetrate  into  the  calci- 
fying cartilage  to  be  fewer  and  smaller  than  in  animals  not  so  phosphor- 
ized.  When  he  fractured  the  bones  of  rabbits  and  fed  the  animals  on 
phosphorus  the  bones  would  heal  in  a  much  shorter  time  than  the 
fractured  bones  of  animals  not  so  fed.  This  experimental  observation 
led  me  to  employ  phosphorus  in  all  cases  of  subacute  and  chronic 
osteitis  (mostly  tubercular).  My  conclusions  were  that  recovery  or 
improvement  was  more  readily  accomplished  under  this  treatment,  but 

^  Virchoiu's   Arch.,  vol.  50. 
Vol.  IV.— do 
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it  was  not  until  1880  that  it  struck  me,  preceded  only  by  Trousseau, 
to  suggest  the  use  of  phosphorus  in  rhachitis.^  It  was  left,  however,  to 
Kassowitz — whose  priority,  therefore,  is  indisputable — to  employ  it  on  a 
large  scale  in  that  disease  with  what  I  know  positively  to  be  favorable 
results  in  all  cases  of  rhaehitis  from  the  chronic  to  the  acute  form,  in 
craniotabes  and  laryngismus,  and  in  its  scorbutic  complication. 

The  dose  of  phosphorus  in  these  cases  is  from  one  tliird  to  one  half  of 
a  milligramme  three  times  or  twice  a  day.  The  oleum  phosphoratum  of 
the  U.  S.  P]iarmaco])oeia  contains  1  part  of  phosphorus  in  10  parts  of 
ether  and  90  of  oil.  Its  daily  dose  is  from  two  to  three  minims. 
Concentrated  oil  solutions  are  liable  to  decompose.  "  Thomson's  so- 
lution" keeps  fairly  well,  but  the  best  preparation  is  the  elixir  of 
pliosphorus  of  the  U.  S.  Pharmacopoeia,  composed  of  210  parts  of  the 
spirit  of  phosphorus,  2  parts  of  oil  of  anise,  550  parts  of  glycerin,  and 
a  sufficient  quantity  of  aromatic  elixir  to  make  1000  parts.  Of  this 
elixir  a  teaspoonful  contains  1  milligram  of  phosphorus,  and  a  dose,  to 
be  repeated  three  times  a  day,  is  from  6  to  15  minims.  No  temptation 
ought  to  be  strong  enough  to  employ  phosphates,  Avhich  will  invariably 
reappear  both  in  the  urine  and  in  the  faces.  It  appears  probable,  more- 
over, that  the  phosphates  contained  in  nutriment  are  more  digestible 
and  more  assimilable.  Phosphates  are  much  inferior  in  eifect  to  the 
hypophosphites  of  the  Pharmacopceia  with  or  without  iron.  Phos- 
phorus given  simultaneously  with  cod-liver  oil  is  a  good  combination, 
but  it  is  a  doubtful  practice,  as  long  as  the  latter  is  not  a  uniform  com- 
pound, to  dissolve  phosphorus  in  that  oil.  Where  ansemia  is  intense 
additional  preparations  of  iron  are  required.  The  syrup  of  the  iodide 
of  iron  may  be  given,  as  many  drops  three  times  a  day  as  the  baby  is 
months  old,  or  from  10  to  25  drops  three  times  a  day  to  children  of 
from  one  to  two  or  three  years.  When  the  spleen  is  large  and  the 
lymph  bodies  are  tumefied,  three  daily  doses  of  one  half  to  one  drop  of 
Fowler's  solution  are  beneficial.  In  scorbutic  cases  or  complications 
fruit  juices  are  required.  Heubner's  experience  with  phosphorus  in 
bad  hospital  cases  is  negative.  The  famous  teacher  knows,  however,  as 
well  as  anybody,  that  bad  rhaehitis  never  does  well  in  hospitals.  If  it 
requires  anything,  it  is  air,  air,  and  again  air  !  To  his  discomfiture, 
however,  we  owe  some  oliservations  which,  though  they  be  negative, 
arc  valual)lc.  Guided  by  wliat  he  takes  to  be  a  fact,  that  all  irritations 
and  infiammations  from  known  causes  are  local, ■  but  that  the  rhachitical 
anomaly  of  a  skeleton  is  universal,  and  localized  only  when  and  where 
growth  is  going  on  (I  have  repeatedly  in  these  pages  stated  that  simply 
atro])hic  infants  are  not  rhachitical),  and  supported  by  Lanz/^who  found 
certain  rehitions  between  the  thyroid  and  bone  development  and  sug- 
gested a  trial  of  thyroid  iu  rlinclu'tis,  Heubner  gave  from  one  half  to  one 
decigramme  of  Merck's  thyi'oidin  every  otlicr  day. or  every  day,  with 
negative  result  as  far  as  improvement  of  rhacliitis  was  concerned,  but 
with  a  favorable  effect,  liowever,  he  believed,  on  the  general  condition 
of  the  child. 

'  Trans.  Med.  Soc.  State  of  New  York,  1880,  and  Therapeutics  of  Infancy  and  Childhood, 
1896,  p.  102. 

'  Is  that  really  so?  The  irritation  ])y  alooliol  has  very  much  more  tlian  local  effects, 
which  are  by  no  means  limited  to  the  same  class  of  tissue. 

'  Corresphl.  f.  Sclm-eizcr  A.,  1895,  p.  45. 
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Mere  forcil)le  reductions  in  the  curvature  in  the  soft  bones  are  use- 
less, for  relapses  must  invariably  follow.  In  cases  of  urgent  necessity 
splints  may  be  used  until  medical  treatment  has  had  its  effect.  Total 
fractures  of  rliachitical  bones  are  rare.  Infraction  (subperiosteal, 
"greenstick"  fracture)  requires  splints  until  the  bone  will  have  time 
to  get  normally  hard.  When  the  tendency  to  it  is  very  marked,  immo- 
bilization of  the  entire  body  may  become  necessary.  The  pigeon-breast, 
which  has  a  tendency  to  remain  for  life,  requires  the  earliest  possible 
medicinal  and  hygienic  interference  and  protracted  gymnastic  expansion 
of  the  lungs.  Even  crying  is  welcome,  and  in  children  of  two  or  three 
years  trumpet-blowing  and  soap-bubbling  should  be  encouraged.  The 
curvatures  of  the  diaphyses  are  less  marked  than  in  the  adult,  because 
of  the  extension  Mhich  takes  place  during  growth.  This  clinical  experi- 
ence has  been  amply  verified  l^y  the  close  observations  continned  through 
years  in  the  clinical  institutions  of  Tubingen  and  of  Innsbruck.  If  other 
splints  are  to  do  any  good,  they  should  be  applied  before  the  bones  become 
hard  and  resist  every  degree  of  permissible  pressure. 

The  tendency  to  fiat-foot,  acquired  through  the  flabbiness  of  the 
ligamentous  apparatns  during  the  attempt  at  walking,  requires  raising 
of  the  arch  of  the  foot  by  a  moderate  spring  and  a  support  for  the 
ankle  ;  scolioais  of  growing  children  of  more  than  six  or  eight  years, 
Sayre's  plaster-of-Paris  or  a  felt  jacket ;  ugly  and  determined  curvatures 
of  the  long  bones,  either  osteoclasy  (fracture  of  the  curved  bone,  while 
the  periosteum  is  mostly  left  intact,  and  resetting)  or  osteotomy  (straight- 
ening of  the  bone  after  a  cutting  operation).  Of  these  two,  osteoclasy 
was  the  only  operation  resorted  to  formerly.  The  fracture  of  the  bones 
was  either  manual  or  instrumental,  mostly  successful  in  the  middle  of 
the  femur  or  tibia,  mostly  unsuccessful  for  genu  valgum  or  varum,  inas- 
much as  it  often  tore  off  the  epiphysis  or  fractured  the  bone  in  an 
undesirable  place,  and  was  often  followed  by  septicaemia. 

Osteoclasy  has  been  mostly  replaced  by  osteotomy.  It  is  a  simple 
and  open  operation.  It  is  seldom  required  on  the  upper  extremity, 
mostly  on  the  lower,  not  so  often  on  the  thigh,  as  for  genu  valgum, 
varum,  or  the  curvatures  of  the  diaphyses.  The  genu  valgum  of  chil- 
dren results  from  the  curvature  both  of  the  femur — usually  the  only 
one  at  fault  in  adolescents — and  of  the  tibia.  It  requires  the  supra- 
condyloid  operation  of  Macewen,  and  often  a  supplementary  operation 
on  the  tibia.  The  curvature  of  the  tibia  has  mostly  its  concavity  inte- 
riorly and  posteriorly,  and  is  usually  found  at  its  lower  half.  The 
operation  may  be  either  simply  linear  (transverse  or  oblique)  or  cunei- 
form. In  bad  cases  the  latter  wedge-shaped  operation  is  preferred,  and 
not  seldom  a  single  operation  is  insufficient.  An  interval  of  a  few 
weeks  is  ample  between  the  several  operations  that  may  become  neces- 
sary. The  results  of  osteotomy  are  almost  always  absolutely  good. 
Suppurations  there  are  few  only,  and  controllable. 


RHEUMATISM. 

By  W.  GILMAN  THOMPSON,  M.  D. 


Definition. — The  name  rheumatism  is  derived  from  the  Greek 
peco,  I  flow,  and  was  in  ancient  times  applied  to  describe  a  supposed 
acrid  humor  generated  in  the  brain  or  elsewhere,  and  flowing  from  the 
body  in  catarrhal  flux,  which,  when  restrained,  produced  internal  or 
joint  inflammations. 

The  word  rheumatism,  as  now  used,  is  a  somewhat  vague  and  un- 
scientific name  descriptive  of  a  variety  of  conditions,  which,  however, 
have  three  things  in  common  :  («)  general  or  constitutional  symptoms, 
largely  febrile  or  toxic ;  (6)  localization  of  inflammatory  lesions  in  the 
joints  and  sometimes  in  the  muscles  or  skin  ;  (e)  a  tendency  to  certain 
visceral  inflammatory  complications,  notably  in  the  heart  and  serous 
membranes,  and  sometimes  the  tonsils.  The  popular  use  of  the  word 
rheumatism  or  its  derivatives  in  conjunction  with  other  diseases,  such  as 
rheumatic  gout  or  gouty  rheumatism,  rheumatoid  arthritis,  and  gonor- 
rhoea! rheumatism,  is  misleading  by  implication  of  an  etiological  rela- 
tionship which  does  not  exist.  Whether  they  have  a  common  ante- 
cedent diathesis  or  not,  there  is  little  or  nothing  in  common  in  the 
pathological  anatomy  or  symptoms  of  gout  and  rheumatism  or  of 
arthritis  deformans  and  rheumatism,  and  the  so-called  "  gonorrhoeal 
rheumatism  "  is  not  a  rheumatism  at  all,  but  a  form  of  specific  septi- 
caemia with  localized  joint  manifestations.  In  the  further  discussion  of 
rheumatism  the  following  clinical  subdivisions  will  be  recognized  :  I. 
Acute  articular  rheumatism  ;  II.  Chronic  articular  rheumatism.  III. 
Muscular  rheumatism. 

In  this  connection  gonorrhoeal  rheumatism  will  be  separately  de- 
scribed under  the  heading  of  Gonorrhoeal  Arthritis  (page  972),  not  because 
it  is  etiologically  related  to  rheumatism,  but  because  it  has  certain 
features  of  clinical  resemblance. 


ACUTE  ARTICULAR    RHEUMATISM. 

Synonyms. — Acute  inflammatory  rheumatism  ;  Rheumatic  fever  ; 
Acute  arthritic  fever. 

Definition. — An  acute  disease,  characterized  by  pyrexia,  inflam- 
mation of  the  joints,  acid  excretions,  and  a  decided  tendency  to  inflam- 
matory involvement  of  the  serous  membranes  and  heart.  Rheumatism 
is  usually  endemic,  but  may  prevail  in  epidemic  form. 
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Etiology. — Heredity. — A  tendency  to  rlieumatism  is  undoubtedly 
often  transmitted  by  inheritance.  The  disease  has  occurred  in  the 
newly-born,  and  the  children  of  rheumatic  progenitors  are  more  liable 
to  the  disease  than  are  others  in  the  proportion  of  five  to  one.  The 
disease,  like  both  gout  and  tuberculosis,  may  therefore  be  either  directly 
transmitted  through  this  agency,  or  more  often  a  constitutional  predis- 
position to  its  development  seems  to  be  inherited,  in  some  cases  as 
strikingly  as  in  gout  (Cheadle). 

The  statistics  of  inheritance  variously  show  that  it  is  a  factor  in 
rheumatism  in  from  20  to  50  per  cent,  of  cases.  Most  of  these  patients 
have  had  but  one  rheumatic  parent,  but  when  there  is  a  double  inher- 
itance, or  the  disease  has  been  transmitted  through  several  successive 
generations,  it  usually  develops  in  a  severe  and  recurrent  or  persistent 
type. 

Age. — Acute  rheumatism  is  usually  a  disease  of  youth  and  young 
adults,  although  it  may  arise  at  any  age.  According  to  Whipham's 
statistics,  80  per  cent,  of  cases  occur  between  the  twentieth  and  fortieth 
years.  It  is  not  often  encountered  earlier  than  the  tenth  year,  and, 
although  numerous  cases  were  formerly  reported  as  developing  in  early 
infancy,  many  of  them  are  now  believed  to  have  been  due  to  scurvy 
with  localized  joint  symptoms,  produced  by  improper  feeding  with  pro- 
prietary infant  foods. '^  Rotch^  has,  however,  seen  general  rheumatic 
polyarthritis  in  an  infant  tAVO  weeks  old,  and  another  case  at  the  seventh 
month.  Both  patients  recovered  after  several  months'  treatment.  Of 
8631  cases  analyzed  by  Besnier,  but  301  were  found  in  childhood. 

Among  176  cases  reported  by  Davaine  '^  and  Lancereaux,  the  maximum 
frequency  was  found  to  be  between  the  fifteenth  and  twenty-fifth  years. 
Out  of  1303  analyzed  by  Fagge,*  only  30  occurred  as  a  first  attack  after 
the  fiftieth  year.  Later  than  this  the  subacute  and  chronic  forms  may 
develop,  but  first  attacks  of  the  acute  type  do  not  occur. 

Sex. — In  early  life  females  are  more  prone  to  the  disease  than  males, 
especially  at  the  period  of  puberty,  but  after  the  twentieth  year,  when 
the  influences  of  occupation,  exposure,  and  hardship  predominate,  males 
are  much  more  often  affected.  Taking  all  ages  into  account,  about  one 
third  more  cases  occur  in  males. 

Climate  and  Season. — Rheumatism  is  more  prevalent  in  cold,  damp 
climates  than  elsewhere,  although  it  is  not  uncommon  in  such  climates 
as  that  of  California.  It  is  seldom  seen  in  the  tropics  unless  recently 
imported  there.  Sudden  changes  of  weather  are  jiarticularly  bad,  but 
have  more  influence  upon  the  chronic  than  the  acute  form.  Probably  for 
these  reasons  rheumatism  is  more  often  developed  in  this  country  in  the 
late  autumn  and  early  sjn-ing — seasons  M'hich  are  productive  of  unsettled 
temperatures  and  melting  snow  or  rain.  Sudden  variations  in  the 
weather  produce  more  effect  upon  chronic  than  acute  rheumatism. 

Soil. — Formerly  attem]>ts  were  made  to  attribute  the  frequent  develop- 
ment of  rheumatism  to  the  nature  of  the  soil,  dan)p,  mouldy  soils  being 
thouglit  most  injurious ;  but  this  l)elief  has  been  nuKliiied  by  the  sup- 
posed infection  theory.     Longstaff  lias  found  tlie  disease  more  common 

'  See  Scun-y  in  Childhood,  by  the  writer,  ji.  000.  ^  Pediatrics,  p.  1085. 

•*  .Joum.  de  Med.  ivicnie,  vol.  ii.  No.  3,  p.  75,  Feb.  1,  1898. 
*  Principles  and  Practice  < if  Med.,  vol.  ii.  p.  81G. 
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where  the  soil  is  dry,  and  Newsiiohno  [)oiiits  out  the  fact  that  a  low  sub- 
soil water  with  high  temperatures  favors  the  breeding  of  many  germs  in 
the  soil.  As  the  disease  originates  in  so  many  different  surroundings, 
it  is  doubtful  whether  the  question  of  soil  has  niueh,  if  anything,  to  do 
with  it. 

Checking  of  the  excretions,  if  sudden,  of  the  kidneys  or  skin,  or  of 
the  excreta  from  the  bowels  from  any  cause,  by  determining  accumulation 
of  waste  products  in  the  blood,  constitutes  a  strong  influence  ;  in  other 
words,  anything  which  renders  the  blood  less  solvent  and  restricts  elim- 
ination and  free  oxidation  is  pernicious. 

Expofiure  to  cold  alone  cannot  be  regarded  as  ever  causing  rheumatism, 
but  it  may  precipitate  an  attack  when  additional  influences  prevail. 
Getting  chilled  and  wet  in  the  rain,  perspiring  heavily  and  sitting  in  a 
draft,  or  falling  overboard  may  result  in  an  attack  under  such  condi- 
tions. 

•  Injuries  to  joints^  such  as  sprains,  blows,  falls,  etc.,  while  not  directly 
causative,  are  Ijelieved  to  often  localize  the  inflammatory  symptoms  in 
the  particular  joints  affected.  Unusual  fatigue  or  overwork  of  certain 
groups  of  muscles  and  joints  may  have  like  influence.  Repeated  inju- 
ries of  rheumatic  joints  while  inflamed  may  cause  the  disease  to  assume 
a  chronic  type. 

Social  ConcUtion. — Rheumatism  may  attack  persons  of  any  social 
class,  but  it  is  less  often  encountered  among  the  well-to-do  than  among 
those  who  are  poorly  clad,  ill-fed,  and  who  live  among  damp,  dark, 
unhygienic  surroundings. 

Occupation. — Certain  occupations  predispose  to  the  acquirement  of 
rheumatism,  notably  those  requiring  prolonged  exposure  to  cold  and 
wet.  Thus  it  prevails  among  coachmen,  drivers,  stokers,  sailors,  fisher- 
men, 'longshoremen,  blacksmiths,  laundresses,  and  scrubbing-women. 

Associated  DiHeases. — Malaria  is  often  associated  with  rheumatism, 
and  it  is  quite  possible  for  gout  and  rheumatism  to  occur  in  the  same 
individual,  although  this  combination  is  much  less  common  than  is 
popularly  supposed. 

Severe  nervous  shock,  exhaustion,  general  debility,  starvation,  chronic 
alcoholism,  and  ansemia  may  all  be  regarded  as  predisposing  influences. 
Severe  scarlatina  is  often  accompanied  by  definite  rheumatic  symptoms, 
although  these  are  probably  of  septic  or  of  special  toxsemic  origin. 
Diphtheria  and  mumps  may  be  accompanied  by  rheumatic  symptoms, 
and  chronic  endocarditis  is  regarded  as  a  predisposing  factor.  In  a  series 
of  56  cases  of  goitre  reported  by  S.  West  he  found  that  11  per  cent, 
were  associated  with  a  history  of  rheumatism. 

Pathology. — The  pathology  of  articular  rheumatism  is  still  involved 
in  doubt,  and  is  even  more  obscure  than  that  of  gout.  Naturally,  a  dis- 
ease at  once  so  prevalent  and  so  severe  has  stimulated  research  as  to  its 
cause  and  preventive  treatment,  and  many  able  arguments  have  been 
adduced  in  support  of  conflicting  theories.  The  fundamental  question 
is  whether  or  no  the  disease  should  be  regarded  as  an  active  manifestation 
of  a  general  arthritic  diathesis — /.  e.  a  constitutional  tendency,  either 
hereditary  or  acquired,  to  the  localization  of  disease  in  joint  structures. 
Widal  says  that  tlie  arthritic  diathesis  is  to  rheumatism  what  the  scrofu- 
lous diathesis  is  to  tuberculosis.     Haig,  who  has  contributed  many  years 
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of  study  and  a  large  clinical  experience,  believes  in  such  a  diathesis  or 
common  dyscrasia  as  the  starting-point  from  which  in  one  individual 
gout  may  develop,  in  another  rheumatism,  in  a  third  arthritis  deformans. 
Other  clinicians  maintain  with  equal  emphasis  that  rheumatism  is  a  dis- 
ease of  independent  origin,  possessing  no  pathological  affiliation  with 
either  gout  or  arthritis  deformans,  and  having  nothing  in  common  with 
this  disease  beyond  the  clinical  fact  that  in  all  three  the  joints  are  the  chief 
sufferers.  Of  late  years  there  has  been  a  decided  tendency  to  forsake 
the  doctrine  of  diatheses  in  general,  which  has  been  largely  fostered  by 
a  wider  knowledge  of  the  pathology  of  the  blood  and  of  the  toxsemias 
of  infections.  A  good  illustration  of  this  fact  is  found  in  the  modern 
view  of  the  infectiousness  of  tuberculosis  as  of  far  more  importance 
than  a  supposed  tubercular  or  scrofulous  hereditary  "  diathesis."  It  will 
facilitate  the  study  of  this  phase  of  the  subject  of  rheumatism,  which 
can  be  but  briefly  entered  into  here,  to  subdivide  the  hypotheses  con- 
cerning its  origin  under  the  headings  (1)  Chemical  theories ;  (2)  Neural 
and  neuro-chemical  theories  ;  (3)  The  infection  theory. 

(1)  Chemical  Theories. — In  the  light  of  present  knowledge  no  one 
ingredient  of  the  blood,  accidental  or  otherwise,  and  not  excepting  lactic 
and  uric  acids,  can  be  defined  as  alone  causative  of  rheumatism.  In 
gout  uric  acid  is  held  responsible  for  the  arthritic  changes,  but  the 
theory  of  Prout  and  Richardson,  that  lactic  acid  fulfilled  a  like  role  for 
rheumatism,  is  no  longer  tenable.  The  failure  of  the  exclusive  alkaline 
treatment  did  much  to  discredit  this  theory.  The  most  that  can  be 
admitted  is  the  rather  vague  statement  that  the  chemical  cause  is  begotten 
of  disturbances  of  absorption  of  digestive  products,  glandular  function, 
and  ultimate  tissue  metabolism,  combined  with  imperfect  oxidation  and 
elimination  of  waste  ;  but  these  broad  general  conditions  alike  favor  the 
develo])ment  of  gout,  rheumatism,  and  many  other  disorders.  Wm.  H. 
Porter  believes  in  the  influence  of  wrong  diet  upon  rheumatism,  espec- 
ially the  eating  of  more  starches  or  sugars  than  can  be  oxidized.  The 
percentage  of  urea  excreted  falls,  and  both  uric  and  lactic  acids  are  pro- 
duced in  excess.  Sir  Dyce  Duckworth  accepts  Prout's  theory,  that  an 
excess  of  lactic  acid  is  present  in  the  blood  in  rheumatism,  but  believes 
that  it  probably  exists  there  as  the  product  of  bacillary  action.  Latham 
supports  the  uric-acid  theory,  but  believes  that  the  action  of  uric  acid 
in  rheumatism  is  aided  by  the  coexistence  in  the  blood  of  lactic  acid ; 
and  Richardson  long  ago  claimed  to  reproduce  the  disease  by  adminis- 
tering lactic  acid  by  injection  and  per  os.  Nevertheless,  lactic  acid  has 
Ix'cn  o-ivcn  in  lary:e  doses  to  diabetics  without  ever  excitine;  rheumatic 
symptoms,  and  many  recent  writers  deny  the  ])rcsenee  in  excess  of  either 
lactic  or  uric  acid  in  the  blood  or  system  in  acute  rheumatism. 

Haig  is  one  of  the  strongest  advocates  of  a  chemical  (uric-acid)  origin 
of  rheumatism,  which  he  attributes  in  many  cases  to  the  influence  of 
inipro])er  diet,  drugs,  etc.,  and  he  maintains  that  heredity  has  but  little 
influence  beyond  the  transmission  of  food  hal)its.  He  finds  that  sodium 
salicylate  can  increase  the  uric-acid  output  by  thirteen  times.  This  is 
])ossil)]y  due  to  its  overjtroduetion,  for  treatment  by  giving  large  quan- 
tities  of  water  and  alkalies  alone  tloes  not  wash  out  much  more  uric 
acid  tiian  normal.  He  also  finds  that  iron  and  other  metals  capable  of 
forming  insoluble  urates  are  harmful  in  rheiunatism,  Avhcreas  those  things 
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which,  like  alkalies,  colchicuni,  and  salicylic  acid,  increase  the  solvent 
power  of  the  blood  for  uric  acid  do  good,  and  vice  versd.  In  response 
to  the  denial  of  the  presence  of  uric  acid  in  the  blood,  which  was  made 
by  some  of  the  older  writers,  like  Sir  A.  Garrod,  and  also  by  Cheadle, 
Haig  adduces  the  fact  that  modern  methods  of  testing  for  the  acid  (such 
as  Haycraft's)  are  far  superior  and  more  delicate  ;  but  his  theory  fails 
to  explain  satisfactorily  why  uric  acid  should  cause  tophi  and  certain 
typical  visceral  lesions  in  gout,  which  are  wholly  absent  from  rheuma- 
tism. Certainly,  the  clinical  phenomena  of  the  two  diseases,  rheumatism 
and  gout,  are  too  widely  distinct  to  make  it  easy  to  believe  in  their  com- 
mon origin  in  the  same  chemical  poison. 

A  theory  which  has  been  advanced,  but  which  has  met  with  little  or 
no  support,  is  that  rheumatism  and  allied  disorders  all  take  origin  from 
perverted  glycogenic  function  of  the  liver.  Some  writers  have  argued 
that  the  essential  pathology  is  to  be  found  in  the  lymph  (Latham),  and 
in  a  stagnant  circulation  in  the  lymph  spaces,  so  that  the  nutrient  fluids 
around  the  joint  structures,  muscles,  and  nerves  are  imperfectly  renewed 
(Frolich). 

Whatever  be  the  nature  of  the  chemical  cause  of  rheumatism,  it  is 
believed  that  it  possesses  a  selective  irritative  action  upon  the  fibrous 
tissues  of  the  body,  or  that  these  tissues,  being  feeble,  are  irritated  by  it. 
This  is  most  strikingly  shown  in  the  inflammatory  reaction  of  the  fibrous 
structures  of  the  various  joints  and  the  tendons  and  fascia  and  muscle 
sheaths,  as  well  as  in  the  serous  membranes  (pleura  and  pericardium). 
The  irritant  also  disturbs  the  nerve  centres,  the  fibrous,  chordal,  and 
valve  structures  of  the  heart  (endocarditis),  and  sometimes  the  skin 
(nodules,  erythema,  etc.). 

(2)  Neural  and  Neuro-chemical  Theories. — The  problem  Mdiich  the  ner- 
vous theory  attempts  to  solve  is  that  the  mere  chemical  peripheral  irrita- 
tion of  the  nerves  by  a  simple  ingredient,  such  as  uric  or  lactic  acid,  is 
insufficient  to  directly  cause  all  the  phenomena  of  the  disease,  and  that  a 
pre-existing  neurosis — /.  e.  some  functional  nervous  disorder — exists 
(excited  by  exposure  to  cold  or  toxic  substances),  which,  through  trophic 
impulses,  modifies  the  joint  tissues,  rendering  them  more  susceptible  to 
irritation  and  inflammation.  This  theory,  also  applied,  perhaps  with 
more  force,  to  gout  by  J.  K.  Mitchell  and  others,  is  fully  discussed  by 
the  writer  under  the  heading  Pathology  of  Gout  (p.  992).  It  is  the 
combination  of  the  theory  of  special  nerve  action  with  that  of  toxins  or 
organic  chemical  irritants  of  the  body  which  constitutes  the  neuro-chemi- 
cal or  tropho-neurotic  theory. 

The  pure  nerve  origin  of  rheumatism  has  not  been  so  warmly  upheld 
as  have  other  theories,  mainly  on  the  ground  that  it  fails  to  convincingly 
account  for  all  the  varied  irritations  present  in  typical  cases.  Its  advo- 
cates point  to  analogous  arthritides  occurring  in  nervous  diseases,  such 
as  myelitis,  locomotor  ataxia  (Charcot's  disease),  syringomyelia,  and 
sometimes  with  chorea. 

(3)  The  infection  theory,  first  advocated  by  Hueter,  has  been  gaining  ad- 
herents during  the  past  decade,  during  which  time  it  has  come  into 
vogue,  and  among  its  supporters  are  Bertholon,  Duckworth,  Maclagen, 
Newsholme,  Guttman,  and  Sahli.  In  acute  cases  germs  have  been 
found  from  time  to  time  in  the  blood  serum,  synovia,  pericardial  fluid, 
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and  again  in  vegetations  npon  the  heart  valves,  but  no  constant  variety 
is  nniformly  present,  nor  have  inoculation  experiments  yielded  uniform 
results  in  either  man  or  animals.  Maragliano ^  has  recently  described  a 
specific  bacillus  obtained  from  the  blood  of  rheumatic  patients  with 
which  he  claims  to  have  reproduced  the  disease  in  rabbits. 

The  chief  grounds  for  this  theory  of  infection  consist  in  the  follo\ving 
facts  :  (1)  The  diseas^^-  is  sometimes  epidemic  ;  (2)  it  is  self-limited  ;  (3) 
it  mainly  aiiects  the  young  ;  (4)  the  severer  symptoms  and  complications 
are  suggestive  of  those  of  some  other  infections  ;  such  are  :  hyperpyrexia, 
endo-  and  pericarditis,  pleurisy,  pneumonia  ;  (5)  there  is  a  tendency  to 
leucocytosis,  albuminuria,  and  anamia,  as  well  as  to  (6)  development 
of  a  rash,  erythema,  to  profuse  sweating  and  high  fever,  as  in  pyaemia ; 
(7)  many  infections,  like  pyaemia,  gonorrhoeal  or  other,  scarlatina,  cere- 
bro-spinal  meningitis,  etc.,  present  joint  symptoms ;  (8)  toxaemia  best 
explains  the  number  and  variety  of  the  different  symptoms.  The  re- 
lapses are  explained  by  Maclagen  as  due  to  development  of  new  genera- 
tions of  bacilli,  and  he  believes  that  salicylic  acid  is  inimical  to  the 
bacilli.  Sir  Dyce  Duckworth,  while  willing  to  accept  this  theory  pro- 
visionally, does  not  think  that  it  fully  explains  all  the  phenomena  of 
the  disease. 

The  fact  that  rheumatism  sometimes  prevails  in  epidemic  form  is 
one  of  the  strongest  arguments  in  support  of  the  infection  theory. 
Mantle  refers  to  often  finding  two  or  three  cases  simultaneously  in  the 
same  household,  and  Newsholme  has  observed  distinct  epidemics  in 
Norway.  In  London  of  late  years  epidemics  have  been  reported  in 
1868,  1874,  and  1884.  Strlimpell  alludes  to  its  periodical  increase  in 
Leipzig,  and  Lange  of  Copenhagen  refers  to  its  variations  in  prevalence 
and  intensity  there.  Various  recent  writers  have  reported  cases  which 
appeared  to  be  derived  by  direct  contagion,  but  this  is  certainly  not  a 
usual  experience.  Sacaze  claims  that  in  many  cases  a  prior  infective 
^vound  or  inflamed  throat  can  be  discovered  which  might  afford  entrance 
for  a  bacillus  of  rheumatism  ;  but  the  majority  of  cases  certainly  present 
no  such  solution  of  continuity,  and  cases  of  septicaemia  or  pyaemia  with 
arthritis  should  be  ditferentiated  from  true  rheumatism. 

The  miasmatic  theory  of  rheumatism  has  had  many  warm  support- 
ers, and  Maclagen  -  states  that  he  "  believes  the  rheumatic  poison  to 
be  malarial  in  nature,"  and  "  that  the  poisons  of  rheumatism  and  of 
ague,  though  specifically  distinct,  are  similar  in  nature  and  mode  of 
action."  '' 

A  summary  of  the  hypotheses  of  the  infection  theory  is  the  following  : 
The  specific  bacillus  of  rheumatism,  tiie  growth  of  which  is  favored  by 
a  prolonged  hot,  dry  season,  in  some  unknown  manner  enters  the  system 
of  one  who  is  predisposed  by  inheritance  and  by  chilling,  exposure, 
fatigue,  debility,  or  the  like.  The  entrance  of  the  germ  is  attained  by 
unknown  means,  but  once  within  the  system  it  produces  toxic  materials 
in  the  blood,  one  of  which  is  lactic  acid  (Duckworth),  uric  acid,  or,  more 
likely,  some  si)ecific  toxin,  which  in  turn  ii-ritates  the  nervous  system, 
causing  various  nervous  symptoms  and  tropiiic  disturbances,  notably  in 
the  joints.     As  stated  above,  this  is  as  yet  mere  theory,  but  it  consti- 

'  Gfiz.  (lc(ill  Ospedalc  e  delle  rliv.,  .lime  20,  ISOfi. 

^  Twf.ntidh  CeiUury  Prtidice  of  Mcdirhir,  vol.  ii.  p.  228.  ^  Lne.  ciL,  p.  262. 
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tiitcs  a  plausible  working  hypothesis  until  a  better  explanation  can  be 
evolved. 

The  opponents  of  the  infection  theory  claim  that  no  germ  has  been 
found;  that  the  disease  has  not  been  inoculated  ;  that  there  is  no  positive 
proof  of  any  cai-e  of  direct  transference  of  infection;  that  there  is  no 
recognized  period  of  incubation  ;  yet  these  things  were  said  with  equal 
force  scarcely  three  decades  ago  in  regard  to  both  tuberculosis  and 
malaria. 

PathologicaLl  Anatomy. — The  morbid  anatomy  of  acute  rheuma- 
tism is  in  nowise  distinctive.  Most  patients  recover  with  permanent 
lesions  in  the  joints,  and,  unless  valvular  cardiac  disease  follows  as  a 
sequel  to  endocarditis,  they  are  wholly  free  from  pathological  remains. 
During  the  acute  stage  hypersemia  is  pronounced  in  the  synovial  mem- 
branes, and  there  is  much  uniform  swelling  of  the  joint  structures  and 
ligamentous  tissues  from  serous  infiltration.  The  synovial  fluid  becomes 
somewhat  turbid  with  flakes  of  fibrine  and  leucocytes,  and  thickened  with 
albumin  ;  but  there  is  no  pus  or  blood,  except  in  very  rare  cases.  It  may 
be  acid  in  reaction.  The  synovial  membranes  may  be  covered  with 
fibrine.  The  inflammation  may  extend  along  tendinous  sheaths  near 
the  joints,  especially  in  the  hands  and  feet,  and  sometimes  involves  the 
burs?e. 

The  blood,  next  to  the  joints,  is  most  affected.  Few  diseases,  other 
than  diphtheria,  are  capable  of  causing  ansemia  so  quickly.  The  red 
blood  cells  are  diminished  by  one  half  or  more,  the  hsemoglobin  falls 
below  50  per  cent.,  and  there  is  decided  tendency  to  leucocytosis.  The 
salicylates,  so  often  given  in  treatment  of  the  disease,  greatly  increase 
this  antemic  condition  if  their  use  be  long  continued.  An  excess  of 
fibrine  is  frequent  in  the  blood,  which  may  reach  double  the  normal 
percentage.  Davaine  ^  found  the  percentage  to  rise  from  3  to  7  or  8 
parts  per  1000.  In  bad  cases  capillary  dilatation,  ecchymoses,  and 
extravasations  may  occur  on  mucous  or  serous  surfaces  or  in  the  skin 
(purpura  rheumatica). 

The  heart  is  inflamed  in  about  one  third  of  all  cases,  for,  although 
bruits  are  heard  in  a  larger  percentage,  some  of  them  are  due  to  pre- 
vious attacks  of  rheumatism  or  some  other  condition,  such  as  ansemia. 
The  left  side  is  oftenest  affected,  probably  on  account  of  its  greater  func- 
tional vigor  and  activity,  for  the  poison  of  acute  rheumatism  seems  to 
irritate  the  tissues  while  they  are  most  vigorous,  selecting  the  joints  of 
younger  persons  by  preference.  The  edges  of  the  mitral  cusps  where 
they  come  in  contact  present  swollen  ridges,  and  may  become  covered 
with  vegetations  of  fibrine,  of  which  the  blood  has  been  shown  to  con- 
tain an  excess.  The  process  is  rarely  productive  of  ulceration,  but 
contraction  and  distortion  of  the  cusps  may  follow.  For  a  full  descrip- 
tion of  these  lesions  the  reader  is  referred  to  the  article  upon  Endo- 
carditis (Vol.  II.  p.  392).  Pericarditis  and  myocarditis  present  no 
peculiarities  in  rheumatism,  and  descriptions  of  these  lesions  will  also 
be  found  in  Vol.  II.  pp.  359,  439. 

Symptoms. — Acute  rheumatism  begins  with  sudden  invasion,  char- 
acterized by  fever  and  severe  pain,  tenderness,  swelling,  and  redness  in 
one  or  more  joints.     There  is  also  local  heat  in  the  joints.     Usually  one 

^  Journ.  de  Med.  interne,  Feb.,  1898,  vol.  ii.  No.  3,  p.  75. 
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joint  after  another  is  quickly  involved,  so  that  within  a  day  a  half  dozen 
may  become  inflamed.  In  a  few  cases  only  are  there  prodromal  symp- 
toms lasting  for  a  day  or  two,  consisting  of  headache,  lassitude,  anorexia, 
a  coated  tongue,  indigestion,  constipation,  muscular  pains,  chilliness,  and 
mild  tonsillitis,  pharyngitis,  or  laryngitis.  The  tongue  is  pale,  flabby, 
coated,  and  indented  by  the  teeth.    Epistaxis  may  be  present. 

Tlie  Joints. — In  first  attacks,  as  a  general  rule,  the  larger  joints  only 
are  affected,  such  as  the  knee,  ankle,  shoulder,  or  wrist,  whereas  in  sub- 
sequent attacks  the  smaller  phalangeal  joints  are  commonly  involved  as 
well,  but  there  are  many  exceptions.  The  fingers  are  seldom  involved 
alone  in  the  acute  as  they  often  are  in  the  chronic  type. 

In  bad  cases  almost  all  the  joints  in  the  body  seem  to  suffer  from  the 
inflammation  ;  usually,  but  not  invariably,  the  symphyses  and  vertebral 
and  temporo-maxillary  joints  are  exempt.  Sometimes  the  disease  is 
confined  to  one  or  two  joints  throughout  its  course,  but  more  often  sev- 
eral joints,  from  three  or  four  to  a  dozen  or  more,  are  involved,  either 
simultaneously  or  in  quick  succession,  the  tyjiical  signs  of  inflammation, 
local  heat,  pain,  redness,  tenderness,  and  swelling,  appearing  in  some 
fresh  joint  before  they  have  wholly  left  another.  With  the  general  ex- 
ceptions mentioned  above,  there  is  no  typical  order  or  combination  in 
which  the  joints  are  involved. 

Upon  analysis  of  706  cases  of  rheumatism  treated  at  the  Presby- 
terian Hospital  by  the  medical  staff"  during  the  past  nine  years,  I  find 
the  proportion  in  which  the  principal  joints  were  involved  approximately 
as  follows  :  knees,  65  per  cent. ;  hands  (wrists  or  fingers),  45  per  cent. ; 
ankles,  40  per  cent.;  shoulders,  10  per  cent.  It  will  thus  be  noticed 
that  the  lower  extremities  are  more  apt  to  be  involved  than  the  upper. 

Rarely  but  one  joint  is  involved,  with  severe  constitutional  disturb- 
ance. I  have  seen  this  happen  two  or  three  times  in  the  case  of  the 
sterno-clavicular  articulation,  a  joint  which  is  usually  exempt.  In 
many  cases  there  is  some  degree  of  .symmetrical  involvement  of  joints 
upon  opposite  sides  of  the  body,  but  this  is  by  no  means  uniform. 

The  swelling  varies  much  and  is  most  marked  Avhere  the  skin  is  thin- 
nest. Effiision  is  not  extensive,  and  most  of  the  swelling  is  due  to  peri- 
articular infiltration.  Extensive  bursitis  is  uncommon.  It  is  mainly  in 
cases  of  gonorrhoeal  septicaemia  that  the  swelling  is  considerable  around 
and  between  the  joints,  but  in  rheumatism  the  hands  and  feet  may  become 
greatly  swollen  over  the  dorsal  surfaces  from  implication  of  tendon 
sheaths  in  the  inflammation. 

Pain  about  the  inflamed  joints  is  constant,  most  severe,  and  wearing. 
The  slightest  pressure  or  chauge  of  ])()sition  intensifies  it,  and  it  wears 
upon  the  ])atient's  nerves,  producing  restlessness  and  insomnia.  It  may 
be  quite  severe  with  mild  arthritic  lesions.  Unlike  the  localized  pain  of 
gout,  that  of  acute  rheumatism,  often  e(]ually  severe,  is  felt  in  one  joint 
after  another  as  the  intensity  of  the  iuHaiumation  sliifts  from  joint  to 
joint.  Tlie  ])ain  renders  the  patient  ('oni])letely  helpless,  for  it  ])revents 
any  movement  in  the  affected  joints,  and  lie  is  in  constant  dread  of  fresh 
invasion,  (^uite  often  it  is  worse  at  night,  but,  unlike  syphilitic  perios- 
teal ])ains,  it  does  not  tend  to  disappear  in  the  daytime. 

The  pulse  is  somewhat  accelerated,  usually  not  above  100-105.  It  is 
soft  and  compressible. 
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The  respiration  is  unaffected  unless  there  be  cardiac  complications. 

The  temperature  varies  much  in  different  cases,  and  is  not  always 
proportionate  to  the  intensity  of  the  joint  symptoms,  although  the  in- 
volvement of  new  joints  or  the  beginning  of  an  endocarditis  is  apt  to 
beget  a  sudden  rise.  It  commonly  ranges  between  102°  and  104"  F,, 
reaching  a  maximum  within  two  days,  remaining  elevated  for  several 
days,  and  falling  with  the  gradual  subsidence  of  the  acute  inflammation, 
and  showing  at  all  times  wide  fluctuations  and  great  irregularity. 

Hi/peipi/rexia  is  a  well-known  occasional  symptom  in  rheumatism. 
The  temperature  exceptionally  rises  to  a  high  degree  suddenly  and  with- 
out known  cause.  Such  cases  usually  exhibit  delirium,  a  feeble  pulse, 
sweating,  and  become  alarmingly  ill,  but  DaCosta  reported  a  tempera- 
ture of  110°  F.  without  delirium.  Ringer  lost  a  case  with  the  same 
temperature,  and  Wilson  Fox  reported  a  recovery  after  a  tem})erature 
above  110°  F.,  which  was  treated  by  cold  baths  ;  another  case  met  with 
fatal  issue  at  112°  F.  Patients  with  rheumatic  hyperpyrexia  are  apt  to 
die  in  coma.     The  temperature  may  continue  to  rise  after  death. 

Sweating  is  a  common  accompaniment  of  fever  in  rheumatism,  and 
as  the  patient  perspires  the  temperature  may  drop  a  degree  or  two,  to 
rise  again  later ;  but  the  perspiration  does  not  uniformly  influence  tem- 
perature fluctuations.  Defervescence,  which  is  gradual,  is  particularly 
apt  to  be  accompanied  by  much  sweating.  The  perspiration  has  a  rather 
typical  sour  odor  from  decomposition  of  fatty  acids,  and  it  gives  a  strongly 
acid  reaction  at  first,  although  later  it  may  become  neutral  or  alkaline. 
It  was  at  one  time  supposed  that  the  acid  perspiration  represented 
Nature's  method  of  ridding  the  system  of  too  much  acidity,  but  Sir 
William  Gull  effectually  upset  that  theory  by  remarking  that  the  sweat 
may  be  both  acid  and  alkaline  in  different  parts  of  the  body  simultane- 
ously, the  acid  reaction  depending  solely  upon  sebaceous  decomposition. 
The  profuse  perspiration  gives  rise  to  widespread  pseudamina  and  mili- 
ary vesicles. 

The  urine  presents  the  characteristics  of  fever.  It  is  lessened  in 
amount,  is  of  red-brown  color,  high  specific  gravity,  and  strong  acidity. 
It  is  loaded  with  urates,  and  often  with  uric-acid  crystals,  but  the  chlo- 
rides, as  in  some  other  fevers,  are  notably  diminished  or  wholly  absent 
while  the  fever  persists.  There  is  often  a  temporary  trace  of  albumin 
with  a  few  hyaline  or  granular  casts,  but  serious  nephritis  is  not  usual. 
Of  300  cases  at  the  Presbyterian  Hospital,  New  York,  54  had  albu- 
minuria. 

The  saliva  reacts  strongly  acid  with  litmus-paper,  and  it  contains 
sulpho-cyanide  of  potassium  in  excess.  The  mouth  is  dry  and  parched, 
and  the  patient  complains  greatly  of  thirst. 

Peri-  and  endocarditis  occur  so  often  in  rheumatic  patients  that  they 
deserve  to  rank  as  symptoms  rather  than  as  complications.  Either  may 
develop  alone,  both  conditions  may  be  present  simultaneously,  or  one 
may  follow  the  other.  These  inflammations  are  decidedly  more  common 
in  youth  than  later,  and  they  are  not  always  proportionate  in  severity 
to  the  joint  symptoms  ;  in  fact,  they  may  antedate  the  latter,  or  in 
a  rheumatic  patient  they  may  appear  as  independent  attacks  between 
those  of  severe  arthritis.      Cheadle  ^  believes   that  acute  endocarditis 

^Loc.  (it. 
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Avheu  not  of  septic  origin  is  rarely  attributable  to  any  other  cause  than 
rheumatism.  It  is  said  to  be  present  in  about  25  per  cent,  of  all  cases. 
It  is  of  the  simple,  non-ulcerative  type,  aifects  chiefly  the  mitral  valve, 
and  is  usually  recovered  from,  but  it  leads  to  subsequent  sclerosis  and 
deformity  of  the  cusps,  and  thus  constitutes  one  of  the  commonest  causes 
of  chronic  valvular  disease  in  children.  The  diagnosis  of  this  condition 
should  not  be  made  upon  a  blowing  systolic  murmur  alone,  for  some 
other  cause,  such  as  anaemia,  may  produce  a  murmur.  The  mitral 
valve  is  most  often  affected  ;  next  the  aortic  is  the  seat  of  vegetations 
or  fibrinous  deposit,  and  rarely  the  tricuspid  or  pulmonary. 

Pericarditis  may  be  simple  fibrinous,  sero-fibrinous,  or  more  rarely 
purulent.     Delirium  may  accompany  this  condition. 

Myocarditis,  with  granular  and  fatty  degeneration  of  the  myocardium, 
is  exceptionally  observed,  and  it  may  be  followed  by  dilatation  of  the 
left  ventricle.  It  usually  follows  upon  endopericarclitis.  The  onset  of 
cardiac  infiammations  should  be  suspected,  even  without  bruit  or  friction 
sound,  when  such  symptoms  suddenly  occur  as  praecordial  pain,  palpita- 
tion, dyspnoea,  or  an  increase  in  temperature  without  exacerbation  of  the 
arthritis. 

The  importance  of  daily  examination  of  the  heart  in  all  cases  of 
rheumatism,  even  those  of  the  mildest  type,  cannot  be  too  strongly  urged. 
From  records  of  the  706  cases  of  rheumatism  above  referred  to,  treated 
at  the  Presbyterian  Hospital  in  the  past  nine  years,  I  find  that  there 
have  been  heart  murmurs  present  in  329 — approximately  45  per  cent. 
These  Avere  mainly  mitral  or  aortic  systolic  bruits  or  both,  but  diastolic 
bruits  were  quite  common  ;  403  of  the  patients  had  had  previous  attacks 
of  rheumatism.  These  figures  correspond  quite  closely  with  similar  data 
from  St.  Thomas's  and  Guy's  Hospitals  in  London. 

The  mind  usually  remains  clear  throughout,  excepting  in  cases  of 
hyperpyrexia,  when  the  patient  may  become  delirious  or  dull  and  stupid. 
In  a  few  cases  w'ith  ordinary  temperature  delirium  is  present.  The 
mental  symptoms  sometimes  produced  by  too  energetic  dosage  with 
salicylates  or  gaultherium  must  not  be  mistaken  for  delirium  due  to 
the  disease. 

Coma  and  eorivv/><ioiis!  have  been  recorded  in  some  instances,  but  are 
unusual,  and  are  apt  to  occur  Avith  either  hyperpyrexia  or  some  nephritic 
C(Mnplication.     31<')iiii(/ifif>  and  me/aiu-holia  are  still  more  rare. 

Cerebral  emho/i,  derived  from  vegetations  on  the  heart  valves,  may 
give  rise  to  the  typical  symptoms  of  brain  embolism,  but  this  is  rare. 
8uch  a  case  recently  occurred  at  the  Presbyterian  Hos])ital. 

Some  Avriters,  notably  Lyman  and  INIaclagen,  have  laid  nuich  stress 
u])()n  what  they  term  '' cerel)ral  rheumatism,"  a  localization  of  the  rheu- 
matic irritation  in  the  brain,  accom])anied  by  such  symj)t()ms  as  violent 
headache,  delirium,  convulsions,  stuj)or,  etc.  No  very  definite  lesions 
are  described,  however,  and  it  is  doubtful  whether  the  condition  is  more 
than  an  ordinary  cerebral  hypememia  or  congestion,  such  as  may  develop 
in  the  course  of  any  intense  toxaMuia. 

The  Skin. — Erythema  nodosum  or  crvthcnia  multiform  (Il('l)ra)  is 
sometimes  ])resent  with  rheumatism.  Garrod,  Mackenzie,  and  Cheadle 
found  that  70  per  cent,  of  ceases  of  erythema  nodosum  Avere  of  rheu- 
matic origin.     Urticaria  and  j)etechiie  are  occasionally  seen. 
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Purpura  is  not  common  if  Schonlein's  peliosus  rheumatica  (or  urti- 
caria rhcumatica)  be  excluded,  as  it  should  be,  from  rheumatic  etiolof^y. 
Its  occurrence  has  been  fully  discussed  in  Vol.  III.  pp.  792,  793.  ^\'hen 
present  it  is  often  associated  with  erythema  papulatum  or  marginatum. 

General  subcutaneous  and  mucous  hemorrhages  have  been  seen  ex- 
ceptionally. 

No(ln/es,  varying  in  size  from  a  large  pinhead  to  a  third  of  an  inch 
in  diameter,  are  found  sometimes  in  the  rheumatism  of  children  and 
youth,  but  they  seem  to  be  less  often  observed  in  the  cases  occurring  in 
this  country  than  in  England,  Edge  ^  observed  them  in  a  boy  of  eight 
years.  They  are  subcutaneous  formations,  composed  of  round  and 
spindle  cells,  and  are  attached  to  the  tendons  and  fascia.  They  feel 
firm,  but  are  slightly  movable.  They  are  most  abundant  on  the  fingers, 
dorsal  or  lateral  surfiice  of  the  hands  and  wrists,  but  they  may  occur 
about  any  of  the  larger  inflamed  joints  or  over  the  vertebral  spines  and 
scapulae.  They  are  very  irregular  in  their  development,  sometimes 
appearing  during  convalescence  or  between  attacks,  and  they  may  de- 
velop in  rheumatic  subjects  who  have  either  endocarditis  or  chorea  or 
tonsillitis  without  arthritis.  They  are  not  usually  painful  or  tender, 
but  sometimes  become  acutely  inflamed.  They  are  often  very  numerous, 
being  counted  by  the  score,  and  they  last  for  several  weeks  or  months 
and  then  disappear. 

Although  the  subcutaneous  nodules  are  chiefly  met  with  in  connec- 
tion with  rheumatism,  they  are  not  diagnostic,  for  they  are  occasionally 
observed  independently  of  arthritic  disease.  Such  nodules  have  been 
found  in  the  periosteum  also,  and  even,  as  a  rarity,  in  the  pericardium. 

Follicular  tonsiUit'is  has  for  a  long  time  been  regarded  as  intimately 
associated  with  rheumatism,  and  there  are  arguments  in  favor  of  a 
pathological  relationship  between  them,  although  it  must  not  be  assumed 
that  all  tonsillitis  is  necessarily  rheumatic.  This  view  has  led  to  the 
extensive  employment  of  salicylates  in  tonsillitis,  but  the  results  are 
often  disappointing.  Mackenzie  has  reported  5  cases  of  suppurative 
tonsillitis  in  a  series  of  40  cases  of  rheumatism. 

Complications. — A  complete  list  of  the  complications  M-hich  from 
time  to  time  have  been  associated  with  rheumatism  would  include  a  very 
large  number  of  diseases.  The  most  common  of  them  all  are  endo- 
and  pericarditis,  tonsillitis,  and  chorea.  The  first  two  of  these  have 
been  already  mentioned  as  of  such  frequent  occurrence  as  to  fairly  rank 
as  symptoms. 

Chorea  may  be  a  complication  of  rheumatism,  but  it  is  more  often 
observed  as  a  sequel,  occurring  in  a  subject  of  rheumatism  between  the 
rheumatic  attacks.  There  has  been  much  discussion  as  to  the  real  rela- 
tion existing  between  the  two  diseases,  some  holding  that  all  chorea  is 
evolved  from  a  rheumatic  diathesis,  and  that  endocarditis  occurring  in 
a  case  of  chorea  is  a  manifestation  of  rheumatism,  although  no  arthritis 
develops  at  any  time. 

Sir  Dyce  Duckworth  has  estimated  that  fully  78  per  cent,  of  cases 

of  chorea  are  of    true  rheumatic  origin.       German   writers,    however, 

attach  much  less  importance  to  this  association,  and  Steiner  found  but 

4  cases  of  rheumatism  among  252  of  chorea.     Osier  ^  found  the  per- 

^  Brit.  Med.  Journ.,  Jan.,  1894.  ^  Practice  of  Medicine,  p.  930. 
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centage  of  association  not  above  21.  The  two  diseases  are  apt  to  occur 
at  about  the  same  season  of  the  year,  and  chorea  often  follows  within  a 
month  after  a  rheumatic  seizure.  The  subcutaneous  fibrous  nodules 
described  on  page  959  may  be  present  in  chorea,  but  pericarditis  belongs 
essentially  to  rheumatism,  while  endocarditis,  leaving  permanent  valvu- 
lar lesions,  is  quite  common  in  both  diseases.  Cheadle,^  in  a  recent  dis- 
cussion before  the  British  Medical  Association,  stated  that  out  of  94 
cases  of  endocarditis  he  found  that  62  to  66  per  cent,  had  had  previous 
rheumatic  fever,  and  that  77  per  cent,  of  his  cases  of  chorea  had  evi- 
dence of  endocarditis. 

Next  in  order  of  frequency  as  complications  are  pleurisy,  acute 
catarrhal  pneumonia,  and  bronchitis.  When  present  they  usually 
accompany  endo-  or  pericarditis.       Pulmonary  oedema  may  occur. 

Rarer  complications  affect  the  genito-urinary  apparatus,  but  are  much 
less  common  than  in  gout.  A  mild  degree  of  parenchymatous  or  inter- 
stitial nephritis  is  sometimes  inaugurated.  Peritonitis,  cystitis,  orchitis 
(Eugene  Beach),  urethritis,  and  prostatitis  have  been  observed.  Cheadle 
mentions  thyroiditis  also.  Muscular  atrophy  has  been  known  to  follow 
the  rheumatic  polyarthritis. 

One  of  my  cases  presented  the  signs  of  an  acute  neuritis  of  the  right 
shoulder  as  the  rheumatic  symptoms  were  subsiding,  which  resulted  in 
extreme  deltoid  atrophy  and  loss  of  power  in  the  arm. 

Among  other  infrequent  complications  and  coincident  disorders  not 
mentioned  above,  which  have  been  noticed  among  the  706  cases  above 
referred  to  which  have  occurred  at  the  Presbyterian  Hospital,  are  the 
following :  grippe,  German  measles,  eczema  capitis,  eczema  of  the  legs, 
acne,  acute  dermatitis,  drug  eruptions  from  salophen  and  phenacetine, 
gaultheriura-poisoning,  gastritis,  gastric  ulcer,  diarrhoea  (4  cases),  facial 
ervsipelas,  scarlatina,  ulcer  of  the  heel,  sciatica  (3  cases),  tic  douloureux, 
delirium  tremens,  conjunctivitis,  chromophytosis,  mammary  abscess, 
asthma,  hydrothorax  (2  cases),  tuberculosis,  periostitis,  glycosuria,  sub- 
maxillary-gland  inflammation,  pachymeningitis,  obesity,  aneurysm  of 
carotid  artery. 

Thrombo-phlebitis  may  complicate  acute  rheumatism.  Two  such 
cases  have  been  seen  at  the  Presbyterian  Hosjjital,  and  Marcel  L^n4^ 
reports  an  interesting  series  of  7  cases. 

PrefjtKincy  in  connection  with  rheumatism  was  found  in  16  cases 
reported  by  Clivio  to  result  3  times  in  premature  delivery,  and  the 
pregnant  state  was  found  to  protract  the  recovery  from  the  arthritis. 
Two  cases  of  abortion  in  subjects  of  acute  rheumatism  have  occurred  at 
the  Presbyterian  Hospital. 

Subacui>e  cases  of  rheumatism  are  very  often  encountered,  which 
are  characterized  by  mildness  of  symptoms  and  tardy  recovery.  The 
temperature  in  such  cases  does  not  exceed  101°  or  102°  F.,  but  few 
joints  are  involved,  and  these  not  severely.  Endo-  or  ])ericarditis  may 
be  present,  especially  in  the  young,  and  anicmia  is  often  pronounced. 
This  type  of  rheumatism  is  apt  to  yield  slowly  to  treatment,  and  often 
after  a  cou[)le  of  months  or  more  it  merges  into  the  permanently  chronic 
form.     The  subacute  ty})e  commoidy  occurs  as  a  sequel  to  the  acute,  but 

'  Bril.  3Ied.  Journ.,  .Tan.  11,  189t;,  p.  65. 

'^  Journ.  de  Med.  interne,  Jan.  1,  18'JS,  No.  1,  p.  53. 
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the  symptoms  may  be  subacute  from  the  beginning.  This  type  is  very 
eonmion  among  children. 

Acute  Articular  Rheumatism  in  Children. — Cheadle  emphasizes 
the  important  fact  that  the  young,  whose  joints  are  well  developed  and 
in  good  condition,  are  less  assailed  by  the  arthritic  manifestations  of 
rheumatism,  whereas  the  heart  suffers  more  and  the  skin  lesions  are 
common.  In  old  age,  on  the  contrary,  the  reverse  obtains,  the  joints, 
perhaps  already  showing  some  degree  of  senile  atropliy,  are  severely 
affected  by  rheumatism,  which  often  becomes  chronic,  but  cardiac  com- 
plications are  less  common,  and  cutaneous  nodules  are  seldom  found  after 
puberty.  Children  are  more  apt  than  adults  to  have  accompanying 
erythema,  tonsillitis,  or  chorea,  and  they  sweat  less.  The  common 
occurrence  of  rheumatic  nodules  among  children  and  youth  has  been 
commented  upon  (page  959). 

Prognosis. — The  course  of  acute  rheumatism  is  very  uncertain. 
Some  quite  severe  cases  recover  in  a  week,  others,  less  severe  or  sub- 
acute, last  for  four,  six,  or  eight  weeks,  or  severe  cases  may  show  some 
improvement  under  treatment,  and  then  a  recrudescence  prolongs  the 
disease  for  several  months.  The  excessive  anaemia  is  apt  to  prolong 
convalescence.  Immediate  relapses  are  not  common,  following  about  once 
in  40  or  50  cases,  but  patients  who  have  had  an  attack  are  very  liable 
to  others,  though  they  may  be  separated  by  intervals  of  years.  One 
patient  seen  at  the  Presbyterian  Hospital  had  had  twelve  attacks.  I  have 
occasionally  seen  relapses  when  patients  were  allowed  to  get  up  too  soon 
after  an  apparent  cure  under  treatment.  Such  patients  may  recover 
wholly  from  the  arthritis,  get  up,  and  in  a  day  or  two  develop  endo-  or 
pericarditis.  These  latter  conditions  will,  however,  very  often  develop 
in  like  manner,  although  the  patient  may  remain  in  bed  and  under 
treatment  for  a  week  or  more  after  the  joint  symptoms  are  entirely 
gone.  The  joints  recover  without  permanent  lesions  of  any  kind,  with- 
out even  fibrous  adhesions.  Exceptionally,  cases  of  the  acute  type  drag 
along  and  become  subacute  or  even  chronic.  Rheumatism  in  the  sub- 
jects of  chronic  alcoholism  is  apt  to  run  a  very  tedious  course. 

Death  from  acute  rheumatism  is  rare  (the  mortality  not  being  above 
1  or  2  per  cent.),  but  it  may  result  from  hyperpyrexia,  myocarditis, 
endo-  or  pericarditis,  or  one  of  the  complications,  such  as  pneumonia  or 
pleurisy. 

Diagnosis. — Most  cases  of  acute  rheumatism  are  easily  diagnosed 
upon  the  history  of  the  case,  the  course  and  distribution  of  the  arthritic 
symptoms,  characterized  by  mobility  and  instability,  and  the  simple 
inflammatory  nature  of  the  lesions,  combined  with  the  pyrexia  and  ten- 
dency to  cardiac  inflammations.  Occasionally,  however,  doubt  may 
arise  in  regard  to  other  affections.  Secondary  arthritis  may  develop  in 
connection  with  acute  injections,  such  as  scarlatina,  gonorrhoea,  dysen- 
tery, puerperal  or  other  sepsis,  and  cerebro-spinal  meningitis.  In  each 
of  these  cases  there  are  present  the  symptoms  of  the  complicating  dis- 
ease, and  in  all  severe  septic  cases  there  is  marked  tendency  to  joint 
suppuration  and  structural  change  affecting  the  cartilages,  ligaments,  etc., 
which  have  no  part  in  ordinary  rheumatism.  In  pytemic  states  the 
constitutional  symptoms  are  usually  more  severe  than  in  rheumatism, 
and  the  temperature  is  often  intermittent  rather  than  remittent.     The 
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typical  chills  of  pyaemia  are  absent  from  rheumatism  ;  the  joint  symp- 
toms do  not  migrate^  "and  the  typhoid  state  is  common. 

Gonorrhoeal  arthritis  will  be  independently  described  (page  973), 
and  monoarticular  arthritis  is  more  apt  to  be  confounded  with  this 
disease  than  with  rheumatism. 

Acute  tuberculosis  of  the  joints  and  osteomyelitis  have  given  rise 
occasionally  to  fatal  mistakes  in  diagnosis  by  confusion  with  rheuma- 
tism and  neglect  of  prompt  surgical  relief. 

Osteomyelitis  is  confined  to  one  joint,  and  this  fact  and  the  involve- 
ment of  the  bone,  epiphyses  and  shaft,  together  with  the  serious  general 
condition  of  the  patient,  establish  the  diagnosis.  Rigors  are  prominent, 
and  sweating  is  not  so. 

Glanders  has  been  mistaken  for  rheumatism,  and  so  has  ulcerative 
endocarditis  with  septic  joint  involvement. 

The  acute  arthritis  of  infants  is  now  usually  regarded  as  an  arthritic 
form  of  scurvy,  and  the  diagnosis  is  discussed  by  the  writer  under  that 
heading  (page  1060).    Some  purulent  cases  are  due  to  pyaemia. 

Arthritis  deformans  of  multiple  type,  acute  gout,  and  acute  rheuma- 
tisms present  few  difficulties  in  differentiation,  and  the  salient  features 
of  the  diagnosis  I  have  given  in  the  table  upon  page  988. 

In  scurvy,  purpura,  haemophilia,  etc.  sanguineous  effusion  may  cause 
swelling  with  pain  in  the  joints  which  may  resemble  rheumatism,  but 
these  hemorrhagic  diseases  all  have  definite  features  apart  from  rheu- 
matism. There  is  usually  hemorrhage  elsewhere  than  in  the  joints,  and 
fever,  if  present,  is  not  intense. 

Teeatmext. — The  treatment  of  acute  articular  rheumatism  is  con- 
veniently subdivided  into  (1)  prophylaxis  and  hygiene  ;  (2)  general  man- 
agement of  the  acute  attack ;  (3)  medicinal  treatment ;  (4)  local  treat- 
ment. 

(1)  Prophylaxis  and  Hi/giene. — Patients  who  have  strong  rheumatic 
inheritance  or  who  have  had  rheumatic  symptoms  should  especially 
protect  themselves  from  cold,  wet,  excessive  muscular  fatigue,  and  ex- 
posure. They  should  wear  the  Jaeger  camel-wool  or  other  woollen 
undergarments  to  absorb  perspiration  in  winter,  or  the  warm  linen- 
mesh  garments  which  admit  of  evaporation  of  the  perspiration  as  it 
forms.  They  should  abstain  from  over-indulgence  in  sweets,  and  espec- 
ially from  malt  liquors  of  all  kinds,  and  should  avoid  constipation  and 
functional  inactivity  of  the  liver.  The  occurrence  of  uric  acid  or  calcium 
oxalate  in  excess  in  the  urine  should  be  the  signal  for  a  temporaiy  re- 
duction in  animal  food  and  the  drinking  of  more  fluid.  In  a  word,  such 
treatment  applies  as  that  recommended  for  lithaemia,  on  page  1030.  The 
skin  should  be  kept  in  good  condition  by  daily  cold  bathing,  followed 
by  vigorous  friction,  and  outdoor  exorcise  should  bo  encouraged. 

(2)  General  Manaf/ciaent  of  the  Acute  Attack. — When  the  acute  attack 
begins,  the  patient  should  be  ])ut  to  bed  on  a  smootli  and  comfortable  mat- 
tress, which  is  covered  with  bhmkets,  and  a  careful  nurse  should  be  se- 
cured, having  sufficient  strength  to  lift  the  patient  when  necessary  and 
save  him  all  voluntary  motion.  If  the  patient  is  willing  to  lie  between 
blankets  they  are  much  better  than  sheets.  Throughout  the  illness  a 
bed-pan  and  duct  should  be  used  to  save  the  ])ati('iit  unnecessary  effort. 
The  bowels  should  be  freely  oixncd  at  first  by  a  dose  of  calomel,  and 
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kept  open  thereafter  by  daily  morning  doses  of  Rochelle  salts  or  bitter 
water, 

Tli<»  diet  must  be  confined  to  milk  or  milk  and  Vichy,  plain  broths 
and  farinaceous  gruels,  with  crackers  or  milk  toast,  while  the  acute 
symptoms  last.  As  they  subside  the  list  of  foods  may  be  slowly  in- 
creased, but  still  be  confined  principally  to  milk  and  eggs  and  articles 
made  from  them,  and  farinaceous  foods.  It  is  not  well  to  give  meat  for 
a  week  after  the  temperature  and  joint  symptoms  are  normal,  and  then 
it  should  be  allowed  sparingly  but  once  a  day.  Stuffing  rheumatic 
patients  with  strong  meat  soups,  meat  extracts,  and  red  meat  is  always 
harmful.  At  the  same  time,  sweets  must  be  forbidden,  as  well  as  all 
fermented  liquors  and  sweet  wines. 

(3)  Medicinal  Treatment. — Since  the  introduction  of  salicylic  acid  by 
Strieker  and  Riess  in  1876,  and  of  the  salicylates  shortly  after  by  Ger- 
main See,  the  latter  remedies  have  constantly  gained  in  favor,  and,  in  spite 
of  many  disadvantages  attending  their  use,  have  held  almost  the  posi- 
tion of  specifics  for  rheumatism  against  many  other  drugs  which  are 
constantly  being  experimented  with,  I  have  given  extensive  trial  to 
salophen  (3J-3iss  per  diem),  phenocoll  (.5j  in  twenty-four  hours),  salol, 
salicine  (gr.  x  every  two  hours),  salicylic  acid,  and  similar  preparations, 
but  am  inclined  to  believe,  with  almost  all  recent  writers,  that  sodium 
salicylate  is  the  best  drug  for  the  majority  of  cases,  although  much 
depends  upon  its  mode  of  administration.  Its  chief  value  is  in  reliev- 
ing the  severe  articular  pains,  and  as  the  joint  symptoms  subside  its  use 
should  be  gradually  discontinued,  for  otherwise  it  tends  to  increase  the 
anaemia  and  perspiration.  It  fails  to  materially  prevent  or  influence 
cardiac  symptoms,  possibly  because  the  heart  cannot  be  placed  at  rest 
like  a  joint.  It  fails  to  prevent  relapse,  and  it  may  cause  toxic  symp- 
toms, such  as  vomiting,  tinnitus  aurium,  and  temporary  deafness  or  ver- 
tigo, although  it  is  less  apt  to  do  so  than  salicylic  acid.  The  drug  is 
best  given  in  wafers  or  gelatin  capsules,  followed  by  the  ingestion  of  a 
tumblerful  of  fluid  of  some  sort,  or  the  powder  may  be  dissolved  in 
lemonade  or  peppermint- water.  In  a  bad  case  it  is  well  to  begin  with 
large  doses,  15  or  20  grains  every  two  or  three  hours  for  a  few  doses, 
to  be  reduced  to  daily  doses  of  10  or  15  grains  given  three  or  four  times 
in  twenty-four  hours  as  pain  subsides.  Lesser  initial  doses  are  often 
disappointing  and  fail  to  relieve.  Eflbrt  should  be  made  to  secure  a 
fresh  and  reliable  preparation,  as  it  deteriorates  on  keeping.  Some 
patients  cannot  bear  salicylic  remedies  in  any  form,  and,  as  often  is  the 
case  with  drug  idiosyncrasies,  small  doses  are  as  apt  as  large  ones  to  be 
toxic.  I  have  seen  four  doses  of  salicylic  acid  of  5  grains  each  produce 
severe  vertigo,  which  was  felt  whenever  the  patient  turned  in  bed,  and 
caused  staggering  when  walking  for  two  or  three  days  after  the  drug  was 
discontinued.  Epistaxis  may  be  produced.  In  exceptional  cases  either 
sodium  salicylate  or  salicylic  acid  may  produce  maniacal  delirium. 
The  same  is  true  of  gaultherium,  which,  however,  ranks  next  to  sodium 
salicylate  in  usefulness,  and  is  often  better  borne  by  children.  It  should 
be  given  to  adults  in  5-minim  capsules  (dose  three  or  four  capsules)  or 
in  emulsion,  in  milk  or  mucilage  of  tragacanth.  The  toxic  symptoms 
of  salicylates  may  be  averted  by  dilution  and  by  giving  sodium  bro- 
mide (gr.  xx)  in  combination.     If  the  salicylates  cause  gastric  irritation. 
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Erlanger  suggests  their  use  per  rectum  with  10  minims  of  tincture  of 
opium. 

Sahcvlic  acid  is  promptly  converted,  by  combination  with  sodium  in 
the  blood,  to  a  salicylate  of  that  metal. 

The  salicylates  produce  a  decided  increase  in  the  uric  acid  and  urea- 
elimination  by  the  kidneys.  Sodium  salicylate  is  not  believed  to  act  as 
an  antiseptic  unless  it  is  split  to  salicylic  acid  again ;  and  one  theory  of 
its  action  is  that  this  latter  process  occurs  in  the  tissues  through  influence 
of  CO.,,  which  promptly  decomposes  it,  forming  a  nascent  acid  of  strong 
antiseptic  power. 

When  these  remedies  prove  beneficial  they  usually  mitigate  the  artic- 
ular pains  within  four  or  five  hours,  and  after  two  or  three  days  the 
swelling  abates,  the  patient  can  move  with  more  freedom,  and  the  tem- 
perature gradually  falls.  If  the  dosage  is  reduced  too  much,  or  discon- 
tinued before  four  or  five  days  have  elapsed  after  marked  improvement 
has  occurred,  the  symptoms  are  apt  to  return  as  a  genuine  relapse. 

The  salicylates  often  afford  a  valuable  means  of  diagnosis  of  rheuma- 
tism from  gout,  the  acute  variety  of  arthritis  deformans  and  pysemic  poly- 
arthritis, in  none  of  which  latter  diseases  they  have  so  striking  an  effect 
as  in  rheumatism.  The  salicylates  are  not  only  valuable  in  polyarth- 
ritis, but  also  in  cases  of  rheumatic  iritis  they  are  of  more  use  than 
local  remedies.  I  have  lately  seen  two  cases  of  recurrent  iritis  origi- 
nating between  rheumatic  arthritic  attacks  which  yielded  to  no  other 
remedies,  but  improved  in  a  few  hours  upon  salicylate  treatment. 

Patients  who  cannot  tolerate  either  of  the  foregoing  remedies  may 
take  salophen  (gr.  xv  every  three  hours)  with  some  benefit,  or  phenace- 
tine  or  antipyrine  may  be  employed,  but,  as  a  rule,  the  two  latter  reme- 
dies are  too  depressing  to  the  heart. 

The  alkaline  treatment  of  rheumatism,  while  deemed  of  less  import- 
ance than  formerly,  cannot  be  disregarded,  and  the  belief  is  still  very 
general  that  it  tends  to  reduce  the  liability  to  cardiac  inflammations. 
It  is  best  combined  with  the  salicylate  treatment,  and,  as  with  that 
method,  it  is  best  to  give  large  doses  for  a  day  or  two,  or  until  the 
urine  becomes  distinctly  alkaline,  and  then  taper  ofP.  The  favor- 
ite remedies  are  potassium  or  sodium  bicarbonate  in  doses  of  gr.  xx 
or  XXV,  or  potassium  citrate  in  like  amount,  given  every  three  hours 
in  effervescing  mixture  with  lemonade  or  as  powder  in  wafers.  Am- 
monium chloride  with  potassium  acetate  is  still  used  by  some  clini- 
cians, although  less  in  vogue  than  formerly,  and  it  is  apt  to  disorder  the 
stomach.  It  must  be  remembered  that  the  potassium  salts,  as  well  as 
the  salicylates,  are  both  cardiac  depressants,  and  their  combined  use  must 
not  be  prolonged.  By  gradual  reduction  of  dosage  after  the  first  six  or 
eight  doses  are  taken  the  danger  of  heart  failure  is  reduced  to  a  min- 
imum;  but  directions  should  be  very  explicit  on  this  point.  The  alka- 
lies are  Ijelieved  to  increase  the  excretion  of  uric  acid  in  rheumatism. 

Moderate  fever  up  to  104°  F.  may  be  controlled  by  sponging  Avith 
cold  alcohol  and  water  in  equal  ])arts,  but  any  such  temperature  as  106° 
F.  or  above  requires  more  energetic  measures,  and  the  full  cold  bath  at 
65°  or  70°  F.  must  be  given,  if  possible,  for  fifteen  minutes  and  repeated 
every  two  hours  until  the  temperature  falls  to  the  safety  limit  of,  say, 
lOS'^  F.      No  halfway  measures  suffice,  and,  despite   much   pain,  the 
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patient  must  be  got  into  tlie  tub.  The  only  cases  of  extreme  hyper- 
pyrexia (110°  F.)whicli  have  been  saved  have  been  treated  in  this  way. 
A  full  hypodermic  injection  of  morphine  maybe  o;jven  to  ease  the  j)ains 
while  the  patient  is  being  moved,  and  cardiac  stimulants  may  become 
necessary.  The  use  of  the  coal-tar  "  antipyretics  "  in  these  cases  cannot 
be  too  strongly  condemned. 

The  development  of  peri-  or  endocarditis  should  be  met  by  the  use  of 
an  ice-bag  over  the  prsecordium,  and  if  the  pulse  is  full  and  bounding 
small  doses  of  tincture  of  aconite  are  serviceable.  If  there  is  much  pain 
over  the  heart,  restlessness,  or  dyspnoea,  codeine,  or  moderate  doses  of 
Dover's  powder  or  of  morphine  should  be  given.  Beyond  the  use  of 
these  remedies  it  is  usually  best  to  let  the  heart  alone. 

(4)  Loccd  Treatment. — The  proper  local  treatment  of  acutely  inflamed 
rheumatic  joints  affords  marked  relief.  The  first  consideration  is  abso- 
lute rest  of  the  joint,  and  the  second  is  the  ap])lication  of  remedies  to 
soothe  the  pain,  and,  if  possible,  reduce  the  inflammation. 

Rest. — The  joint  should  be  at  once  enveloped  in  a  thick  layer  of 
cotton  batting  covered  by  oilsilk,  and  bound  to  a  splint  with  a  few  turns 
of  a  light  gauze  bandage.  This  simple  measure  alone  often  gives  the  great- 
est relief  from  the  pain.  It  serves  the  threefold  purpose — (1)  of  fixing  the 
joint  and  preventing  the  friction  of  the  inflamed  surfaces  ;  (2)  it  pro- 
tects from  jarring  or  accidental  pressure  ;  and  (3)  it  maintains  a  uni- 
form temperature  about  the  joint.  If  the  elbow  or  knee  is  involved, 
the  parts  above  should  be  immobilized ;  if  it  be  the  shoulder  which  is 
affected,  the  arm  should  be  bound  to  the  side ;  if  the  wri'st,  it  must  be 
laid  upon  a  padded  arm-and-hand  splint.  Smaller  joints  must  be  simi- 
larly protected.  When  the  joints  of  the  lower  extremity  are  affected, 
it  is  often  desirable  to  lay  sandbags  on  either  side,  for  in  this  manner 
perfect  rest  is  secured  and  the  patient  is  less  likely  to  injure  himself  by 
turning  in  his  sleep.  A  good  supply  of  pillows  of  different  sizes  are 
of  great  service  in  easing  the  constrained  positions  of  the  body.  As  a 
rule,  in  the  acute  stage  of  rheumatism  moderate  flexion  of  the  larger 
joints  is  the  position  in  which  they  are  most  comfortable  if  duly  sup- 
ported. As  the  inflammation  is  apt  to  pass  rapidly  from  one  joint  to 
another,  much  skill  is  required  in  the  nursing  of  the  patients  in  order 
to  mitigate  their  pain. 

There  is  but  one  objection  to  the  above  suggestions,  and  that  is  the 
impossibility  of  making  local  applications  to  a  joint  while  it  is  enveloped 
in  cotton  ;  but  many  of  these  applications  do  not  require  frequent  repe- 
tition, and  may  be  made  once  for  all  day,  or,  if  desirable,  a  hole  may 
may  be  left  in  the  dressing  or  the  cotton  may  be  omitted  and  the  joint 
is  simply  bound  above  and  below  to  a  splint. 

Measures  adopted  to  Relieve  Pain  and  Reduce  Inflammation. — Heat 
and.  Cold. — As  a  rule,  warm  applications  are  preferred  to  cold,  and  in 
most  cases  the  warmth  retained  by  the  cotton,  as  above  described,  is 
all  that  is  necessary.  Occasionally  flaxseed  poultices  give  relief,  more 
particularly  to  the  less  acutely  inflamed  joints. 

Blisters. — It  seems  perhaps  paradoxical,  but  when  the  larger  joints 
are  most  acutely  inflamed  few  applications  give  as  much  relief  as  one 
or  two  active  cantharidal  blisters  ap])lied  directly  over  the  focus  of 
inflammation.     They  should  be  large — in  case  of  the  knee  two  to  three 
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inches  square — ^and  sufficiently  active  to  withdraw  an  ounce  or  two  of 
serum,  after  which  the  bhster  is  to  be  punctured  and  dressed  and  the 
joint  envelo2)ed  in  cotton. 

Lotions. — The  number  of  evaporating  lotions,  liniments,  and  embro- 
cations of  all  sorts  recommended  for  rheumatism  is  very  large.  They 
constitute  a  chief  part  of  the  sales  of  proprietary  and  patent  medicines, 
many  being  worthless,  some  relieving  one  case,  some  another. 

As  might  be  expected,  most  of  these  applications  are  of  more  bene- 
fit in  subacute  and  chronic  cases,  where  their  favorable  use  may  be 
accompanied  by  friction,  than  they  are  in  very  acute  inflammation. 
For  the  latter,  after  extensive  trial,  I  have  become  convinced  that  two 
remedies  excel  all  others — viz.  oil  of  wintergreen  and  guaiacol.  Their 
application  is  often  followed  by  immediate  and  lasting  relief,  although 
like  all  remedies,  they  may  sometimes  fail.  The  gaultherium  oil  is  ap- 
plied by  soaking  a  piece  of  lint  freely  with  the  undiluted  oil,  and  the 
joint  is  then  encased  in  batting.  The  application  may  be  renewed  once 
or  twice  in  twenty-four  hours. 

Guaiacol  I  apply  in  a  similar  manner,  first  diluting  it  with  an  equal 
part  of  glycerin.  It  is  even  more  efficacious  than  gaultherium,  but  it 
possesses  an  odor  not  unlike  creasote,  which  is  more  disagreeable  to 
many,  and  which  has  a  most  peculiar  penetrating  and  persistent  prop- 
ertv.  EffiDrts  to  overcome  this  objection  are  thus  far  futile.  If  the 
application  should  cause  itching  or  slight  burning,  the  guaiacol  may  be 
further  diluted.  The  drug  is  well  known  to  produce  a  remarkable  fall 
in  temperature  when  rubbed  into  the  skin  in  doses  of  half  a  drachm  or 
more,  which  may  be  accompanied  by  collapse.  Dana  has  reported  a 
drop  of  9°  F.  in  the  temperature  in  a  case  of  enteric  fever  which  was 
produced  in  this  manner,  and  I  have  caused  an  even  greater  fiill  experi- 
mentally in  animals ;  but  for  some  reason,  in  rheumatism  I  have  never 
found  any  marked  thermic  reaction,  and  do  not  hesitate  therefore  to 
apply  the  remedy  quite  freely.  On  only  two  or  three  occasions  has  it 
seemed  to  reduce  the  general  body  temperature,  and  then  to  the  extent 
of  only  2°  or  3°  F.  I  have  used  it  often,  and  have  found  it  most 
efficient.  Methyl  salicylate  has  been  lately  very  highly  recommended. 
50-100  drops  are  applied  to  the  joint. 

I  have  sometimes  employed  salicylic-acid  ointment  with  success. 
Bourget  found  this  acid  in  the  urine  twenty-four  hours  after  its  local 
application,  proving  that  much  of  it  was  absorbed.  He  prescribes 
sahcylic  acid,  lanolin,  oil  of  turpentine,  aa.  10  parts,  Avith  lard  70  parts. 

Singer  of  Vienna,  })elieving  in  the  microbic  origin  of  rheumatism, 
claims  that  intravenous  injection  of  corrosive-sublimate  solution  is  abor- 
tive and  preventive  of  cardiac  complications,  but  the  method  is  too 
heroic  for  general  use. 

ConvaleHceMce  demands  watchful  care.  After  a  severe  attack  the 
patient  should  not  leave  his  bed  for  fully  a  week  or  ten  days  after  sub- 
sidence of  all  symptoms.  The  diet  should  be  as  nourishing  as  milk  and 
eggs,  cereal  foods  and  fresh  vegetables,  with  fresh  fish,  cliicken,  etc.,  can 
make  it,  and  amemia  should  be  combated  with  iron  and  cod-liver  oil. 

Enthusiasts  in  therapeusis  should  remember  that  acute  articular 
rheumatism  is  a  self-limited  disease,  and  that  most  cases,  left  strictly  to 
themselves,  recover  sjKjutanconsly  in  from  one  to  six  weeks. 
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Mild,  fiubdcufe,  and  afebrile  cases  are  best  relieved  by  alternate 
douching:  with  cold  and  very  hot  water,  by  rubbing  with  liniments — 
such  as  linimentum  saponis,  caniphorse,  terebinthinte,  or  belladonna? — 
or  by  painting  with  iodine  or  methyl  salicylate.  If  the  inflammation 
shows  any  tendency  to  increase,  the  joint  should  be  protected  as  above 
described.  Obstinate  joints  with  persistent  pain  may  improve  faster 
by  being  encased  in  plaster  of  Paris  for  a  week  or  ten  days,  to  secure 
absolute  rest.  This  is  especially  useful  for  the  knee-  or  ankle-joint. 
Bursitis  is  relieved  by  strapping  with  strips  of  rubber  plaster. 

As  tonics,  quinine,  iron,  cod-liver  oil,  and  the  iodides  are  recom- 
mended. 


CHRONIC  RHEUMATISM. 

Definition. — Chronic  rheumatism  is  a  disease  having  the  same 
etiology  with  acute  rheumatism,  but  characterized  by  gradual  and  per- 
manent changes  in  the  joint  structures,  mainly  of  the  nature  of  fibrous 
thickening  and  contraction,  producing  more  or  less  deformity. 

The  disease  may  result  exceptionally  from  an  acute  or  a  subacute 
attack,  but  it  often  begins  quite  insidiously  as  a  chronic  disorder. 

Etiology. — The  disease  has  the  same  predisposing  causes  with  the 
acute  form  of  rheumatism  (see  page  950),  but  is  more  common  in  females 
than  in  males,  and  rarely  develops  before  the  fortieth  year,  the  common 
period  being  between  the  fortieth  and  sixtieth  years.  Bad  hygiene,  ex- 
posure to  cold  and  dampness,  malnutrition,  and  debility,  all  are  impor- 
tant factors :  likewise  heredity  and  such  occupations  as  lead  to  the 
disproportionate  use  of  special  joints,  as  certain  fingers  used  constantly 
by  sewing-women  and  tailors. 

Pathology. — The  pathology  of  chronic  rheumatism  is  not  known 
to  differ  in  any  manner  from  that  of  the  subacute  and  acute  types  (see 
page  951).  It  possibly  concerns  an  attenuated  toxin  or  some  obscure 
change  in  the  fibrous  tissues,  reducing  their  functional  vigor,  rendering 
them  less  acutely  susceptible  to  the  rheumatic  excitant. 

Pathological  Anatomy. — The  gross  lesions  of  this  disease  are 
not  prominent.  They  are  confined  to  moderate  thickening  and  distor- 
tion of  certain  joints,  less  pronounced  usually  than  in  either  chronic 
gout  or  arthritis  deformans.  The  phalangeal  joints  of  the  fingers  are 
commonly  affected ;  so  also  are  the  knees.  Other  joints  become  involved 
in  long-standing  cases.  There  is  often  some  degree  of  bilateral  sym- 
metry in  the  joints  diseased,  but  this  is  usually  less  striking  than  in 
arthritis  deformans. 

In  mild  cases  the  joints  exhibit  only  a  moderate  degree  of  synovial 
injection  and  effusion,  for  the  disease  shows  more  tendency  to  attack 
fibrous  structures  than  serous  membranes,  therein  differing  from  the 
acute  type.  In  more  marked  cases  there  is  fibrous  thickening  of  liga- 
ments, synovial  membranes,  capsules,  and  sheaths  of  tendons.  More  or 
less  contraction  of  the  fibrous  tissue  combines  with  the  thickening  to 
produce  deformity  or  distortion  of  the  joints.  The  thickening  is  usually 
most  prominent  at  the  sides,  over  the  lateral  ligaments,  and  here,  too, 
the  tenderness  is  aj)t  to  be  localized.     Superficial  erosion  of  opposing 
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cartilaginous  surfaces  is  present  in  advanced  cases,  but  is  not  common. 
Some  degree  of  fibrous  ankylosis  finally  immobilizes  certain  joints. 

Like  arthritis  deformans,  but  unlike  chronic  gout,  there  is  a  marked 
absence  of  lesions  aside  from  the  arthritides,  and  the  tendency  to  cardiac 
inflammations,  so  strong  in  acute  rheumatism,  is  very  slight  in  the 
chronic  form. 

SY]^rPTOMS. — The  symptoms  are  mainly  confined  to  the  joints,  and 
there  is  little  tendency  to  involve  the  heart.  The  fingers  are  often  dis- 
torted by  tlie  contracture  of  the  tendons  or  ligaments,  so  as  to  produce 
moderate  deflection,  especially  of  the  distal  phalanges,  or  a  flexion  and 
extension  of  the  alternate  phalangeal  joints  is  observed,  which  Jaccoud 
included  in  his  description  of  rheumatisme  ehronique  jibreux.  The  de- 
flection is  often  said  to  be  ulnar,  but  it  is  quite  as  apt  to  be  radial,  and 
at  the  present  time  I  have  four  Or  five  patients  under  treatment  in  whom 
both  deformities  are  decided,  the  finger  tips  being  approximated  to  each 
other.  The  general  ulnar  deflection  ("  seal-fin  "  type)  of  all  the  fingers 
of  a  hand  is  not  often  seen,  as  it  so  commonly  is  in  arthritis  deformans. 
The  knees  become  stiff  and  thickened,  especially  at  the  sides,  and  the  legs 
can  be  only  partially  extended. 

A  fibrous  crackling  may  be  both  felt  and  heard  upon  attempting  to 
forcibly  extend  the  joints.  Redness  and  decided  oedema  are  usually 
absent  or  slight  in  degree.  Often  the  joints,  although  much  deformed, 
are  not  painful  unless  overworked  or  injured  or  subjected  to  fresh  ex- 
posure. In  other  cases  pain  is  severe,  especially  at  night,  and  is  accent- 
uated by  movement.  The  pain  and  stiffness  are  more  influenced  by 
changes  in  the  weather  than  is  the  case  in  any  other  joint  ailment,  and 
many  sufferers  from  chronic  rheumatism  can  predict  approaching  storms 
twenty-four  hours  beforehand  with  astonishing  accuracy  by  the  tem- 
porary increase  in  intensity  of  the  symptoms  which  they  experience. 
Atrophy  of  the  muscles  about  the  affected  joints  may  occur,  both  from 
disease  and  from  trophic  insufficiency. 

Constitutional  symptoms  are  practically  absent.  Slight  fever,  101°  F., 
may  accompany  an  exacerbation  of  the  joint  symjitoms,  but  even  this 
is  uncommon.  The  urine  remains  normal.  The  general  health  continues 
remarkably  good  so  long  as  the  patient  can  move  about,  but  sometimes 
ansemia  and  debility  occur  from  protracted  suffering  and  insomnia  caused 
by  pain  or  dyspepsia.  I  am  at  present  caring  for  an  old  lady  of  eighty- 
eight  years,  whose  fingers  are  so  deformed  by  distortion  and  pseudo-  or 
fibrous-ankylosis  as  to  be  quite  helpless,  yet  who  walks  about  and  dis- 
plays astonishing  activity  and  vigor  of  mind  and  body. 

Prognosis. — The  sufferer  from  chronic  rheumatism  once  well  estab- 
lished never  recovers,  yet  the  disease  is  not  fatal,  and  patients  die  of 
some  intercurrent  malady.  Cases  seen  very  early  may  be  much  improved 
and  held  in  check  for  many  years  by  treatment. 

Diagnosis. — The  diagnosis  is  not  difficult.  The  disease  has  mainly 
to  be  differentiated  from  arthritis  deformans,  and  in  some  cases  from 
chronic  gout.  The  diagnostic  features  of  these  diseases  are  contrasted 
in  the  table  \Vhich  I  give  u])on  page  988.  The  finger  deformities  of 
Dupuytren's  contraction  and  of  old  injuries  are  asymmetrical,  and  care- 
ful exaniiiifition  of  the  affected  joints  will  differentiate  them,  in  connec- 
tion with  the  history  and  progress  of  the  case. 
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Treatment. — Medmmd  remedies  are  of  very  little  use.  I  have 
sometimes  seen  a  measure  of  improvement  in  cases  in  which  gout  could 
be  positively  excluded  by  the  use  of  wine  of  colchicum  TTLx,  and  potas- 
sium iodide  gr,  x,  t.  i.  d.  I  have  employed  piperazin  interually  in  15- 
grain  doses  in  a  considerable  number  of  cases,  but  the  results  have  not 
been  sufficiently  decisive  to  recommend  it,  altlioiigh  it  is  of  service  ex- 
ternally. In  some  cases  the  simple  alkalies  or  a  course  of  alkaline  waters 
may  prove  beneficial,  and  debilitated  patients  need  tonics,  of  which  cod- 
liver  oil  and  arsenic  are  the  best. 

Local  treatment  is  much  more  satisfactory,  and  will  often  produce 
decided  improvement,  or  check  the  further  progress  of  the  disease,  espec- 
ially if  resorted  to  early.  The  patient  must  be  convinced  that  any 
sucii  treatment  must  be  persevered  in,  as  fully  a  month  may  elapse  before 
decided  results  are  obtained.  Hydrotherapy  yields  the  best  results,  and 
recently  I  have  seen  great  benefit  from  the  local  hot-air  or  hygothermic 
treatment.  The  usual  course  consists  in  applying  a  stream  of  air  heated 
bv  a  lamp  to  240°-2(S0°  F.  for  forty-five  to  sixty  minutes,  the  hand  or 
knee  being  suspended  in  a  box  which  has  been  ingeniously  adapted  by 
the  inventor  to  fit  about  any  joint  by  means  of  adjustable  sides.  Strong 
local  perspiration  is  produced,  with  dilatation  of  the  peripheral  vessels 
and  improvement  in  the  activity  of  the  local  circulation,  which  promotes 
absorption.  Great  relief  from  pain  and  stiifness  is  often  experienced, 
especially  if  the  application  be  followed  by  Swedish  movements.  Alter- 
nate douching  with  cold  and  very  hot  water,  or  wrapping  the  joints  in 
flannels  wrung  out  hi  steaming  water,  acts  in  a  similar  manner.  If  the 
knees  are  involved,  occasional  cantharides  blisters  or  the  Paquelin 
thermo-cautery  should  be  applied,  but  in  elderly  or  debilitated  subjects 
care  should  be  taken  not  to  irritate  the  skin  too  much.  The  wearing  of 
woollen  knee-caps  and  gloves  gives  comfort,  as  does  the  packing  of  the 
swollen  joints  in  cotton  wool  and  oilsilk. 

Galvanism  is  of  doubtful  value,  but  general  massage  is  useful. 

I  have  sometimes  derived  benefit  from  encasing  the  joints  for  several 
hours  in  a  2  per  cent,  solution  of  piperazin  in  water.  Other  topical 
applications  to  relieve  pain  are  tincture  of  iodine,  iodine  ointments, 
ichthyol  ointment  (gr.  xl,  with  lanolin  ^j),  guaiacol  and  glycerine  in 
equal  parts,  and  methyl  salicylate. 

Hygienic  measures  must  not  be  neglected.  It  matters  little  what 
diet  the  patient  has,  so  that  it  is  ample,  nutritious,  and  easily  digestible. 
It  should  comprise  chiefly  meats,  fresh  vegetables,  and  cereals.  Sweets, 
pastry,  sweet  wines,  and  malt  liquors  should  be  avoided.  Claret  or 
well-diluted  whiskey  is  allowable.     Tea  and  coifee  may  be  drunk. 

Great  care  should  be  taken  to  avoid  exposure  to  cold  and  M'et  or 
fatigue  and  injury  of  the  joints. 

Patients  whose  means  permit  do  well  to  spend  their  winters  in  a 
warm  and  equable  climate,  like  that  of  Egypt  or  Tangiers,  or  at  least 
to  spend  the  early  spring  months  in  Florida  or  Southern  California. 
Innumerable  spas,  both  in  this  country  and  in  Europe,  lay  claim  to  the 
improvement  afforded  chronic  rheumatics,  and  a  course  of  from  three 
to  six  weeks  at  one  of  them  will  often  accomplish  much  by  staying  the 
progress  of  this  incurable  malady.  Among  the  best  in  this  country  for 
this  class  of  cases  are  the  sulphur  springs  of  Sharon  and  Richfield  in 
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New  York,  and  the  Hot  Sulphur  Springs  of  Virginia,  of  Arkansas, 
and  of  Glenwood  in  Colorado.  In  Europe,  Aix-la-Chapelle  is  one  of 
the  most  successful  resorts,  as  the  system  of  douching  and  massage  prac- 
tised there  is  very  thoroughly  understood. 


MUSCULAR  RHEUMATISM,   OR  MYALGIA. 

Definition. — Muscular  rheumatism,  or  myalgia,  is  that  variety  of 
rheumatism  in  which  the  symptoms  are  localized  in  various  muscles, 
with  usually  little,  if  any,  constitutional  disturbance.  Various  names, 
more  or  less  descriptive  of  the  part  of  the  body  affected,  are  applied  to 
this  disease.     Such  are  chiefly  lumbago,  torticollis,  and  pleurodynia. 

Pathology. — The  pathology  of  this  disease  is  believed  to  be  identi- 
cal with  that  of  acute  articular  rheumatism.  W.  Leube  believes  that 
the  disease  may  be  epidemic  at  times,  and  it  is  possibly  due  to  an  attenu- 
ated form  of  the  toxin  of  the  articular  type  of  the  disease. 

Pathological  Anatomy. — The  morbid  anatomy  of  myalgia  is 
imperfectly  understood,  as  the  disease  is  never  fatal,  and  there  is  some 
doubt  as  to  whether  the  lesions  are  to  be  found  in  the  muscles  themselves 
or  their  nerves.  It  is  generally  believed,  however,  that  there  is  an 
acute  inflammation  affecting  certain  voluntary  muscles,  their  tendon- 
sheaths,  and  fascia,  and  that  portion  of  the  neighboring  periosteum  to 
Avhich  they  may  be  attached.  In  fatal  cases  of  acute  articular  rheuma- 
tism in  which  the  muscles  have  been  involved  their  fibres  have  exhibited 
swelling  and  granular  degeneration  with  vacuoles.  In  severe  cases 
decided  muscular  atrophy  has  been  observed,  indicating  a  tropho-neu- 
rosis,  but  this  condition  is  rare  as  a  result  of  simple  myalgia.  It  may 
be  prominently  seen  in  the  deltoid  muscle  when  the  shoulder  joint  is 
involved.  In  clironic  myalgia  there  may  be  round-celled  infiltration, 
increased  nuclei  in  the  muscle-fibres,  and  increased  connective  tissue 
around  the  fasciculi. 

Etiology. — The  etiology  is  much  the  same  as  that  of  the  articular 
type  of  rheumatism  (see  page  950),  but  those  muscles  are  especially  sus- 
ceptible which  have  been  weakened  by  strain,  injury,  such  as  bruising, 
or  by  exposure  to  cold  and  wet,  as  from  becoming  chilled  while  actively 
sweating.  Exposure  to  a  draft  is  apt  to  produce  an  attack,  as  when 
one  sleeps,  with  the  nuiscles  of  the  neck  or  lumbar  region  uncovered, 
near  an  open  window. 

Gouty  and  lithsemic  persons  are  very  ajit  to  have  myalgia.  Heredity 
is  a  potent  foctor.  Occupations  involving  exposure  of  various  kinds 
are  predisposing,  lumbago  being  very  often  developed  in  common 
laborers  who  have  strained  their  backs  in  lifting  or  digging  in  damp 
.soil. 

From  the  influence  of  occupation  the  disease  is  most  often  found 
among  adults  and  males,  but  it  may  occur  in  (children,  especially  as  tor- 
ticollis. One  attack  is  frequently  followed  by  others.  The  muscles 
afl^ected  are  usually  the  larger  ones  concerned  in  efl'ort,  such  as  the 
lumbar,  deltoid,  sterno-cleido-mastoid,  rectus,  scapular,  ])ectoral,  inter- 
costal, etc.,  but  almost  any  of  the  larger  voluntary  muscles  may  be 
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attacked.  Among  30  cases  treated  at  the  Presbyterian  Hospital,  New 
York,  were  several  in  which  the  symptoms  were  observed  in  muscles  of 
the  thighs,  calves  of  the  legs,  and  soles  of  the  feet. 

Symptoms. — The  chief  symptoms  are  local  pain  and  tenderness. 
There  is  little  if  any  visible  swelling  or  redness  or  heat. 

The  pain  varies  from  mild  soreness  increased  by  motion,  to  violent, 
lancinating,  stabbing  sensations,  or  a  dull,  constant  aching,  a  feeling  as 
if  the  muscles  had  hacn  bruised  with  a  mallet.  The  pain  is  stationary 
and  does  not  migrate  as  in  the  arthritic  type.  It  is  often  worse  at  night, 
and  may  be  influenced  by  barometric  or  thermometric  changes  in  the 
atmosphere.  Uniform  pressure  may  relieve  it,  but  irregular  pressure 
may  elicit  much  tenderness  and  be  almost  unbearable.  The  patient 
assumes  whatever  position  will  give  most  ease  by  relaxation  of  the  af- 
fected muscles,  as  every  voluntary  contraction  of  them  may  cau^e  excru- 
ciating pain,  causing  him  to  cry  out.     Severe  cramps  may  occur. 

The  local  symptoms  often  begin  with  great  suddenness.  I  have 
known  laboring  men  to  be  seized  so  quickly  with  lumbago  while  at 
their  work  as  to  be  unable  to  stand,  sit,  or  move.  There  is  no  true 
paralysis,  but  simply  incapacity  to  use  the  muscles  on  account  of  the 
soreness  and  pain. 

In  torticollis  or  wry-neck  the  antero-lateral  region  of  the  neck  is 
affected,  and  the  patient  rotates  the  body  to  avoid  turning  the  head. 
This  condition  is  usually  unilateral,  whereas  lumbago  is  bilateral. 

Pleurodynia  is  also  unilateral,  oftenest  upon  the  left  side,  and  is 
very  painful,  for  the  respiratory  muscles  affected  can  be  less  completely 
set  at  rest,  and  coughing  or  sneezing  causes  agony.  The  intercostal 
muscles  are  those  oftenest  affected  in  this  type,  but  the  pectorals  and 
serratus  magnus  are  often  involved,  so  that  the  natural  respiratory 
movements  are  much  restricted. 

Cephalodynia  is  a  less  common  variety  of  myalgia  in  which  the 
muscles  about  the  head  and  scalp  are  involved. 

Constitutional  symptoms  there  are  none,  excepting  slight  fever  which 
occasionally  occurs  in  transient  form.  According  to  W.  Leube,  about 
one  third  of  the  cases  have  slight  elevation  of  temperature  (101°  to 
102°  F.)  for  a  day  or  two.  The  highest  temperature  that  I  have  seen 
was  103.8°  F.  Cardiac  complications  are  rare.  Leube  found  transient 
heart-murmurs  in  about  one-sixth  of  his  cases.  I  have  observed  cardiac 
palpitation  and  oxaluria  in  some  instances. 

Prognosis. — Most  patients  recover  in  a  few  days,  or  at  the  most  a 
week,  but  cases  of  exceptional  severity  or  occurring  in  debilitated  or 
highly  rheumatic  subjects  may  prove  very  intractable  and  linger  for 
several  months. 

Diagnosis. — The  diagnosis  is  commonly  easy,  and  is  based  upon 
the  absence  of  constitutional  symptoms  and  the  pain  which  is  increased 
by  muscular  contraction  more  than  by  local  pressure. 

Protracted  lumbago  must  be  differentiated  from  the  pain  of  abdomi- 
nal aneurysm,  and  which  sometimes  accompanies  acute  nephritis,  but 
this  presents  little  difficulty. 

Intercostal  neuralgia  is  diagnosed  from  pleurodynia  by  the  tender- 
ness along  the  nerves  and  the  greater  paroxysmal  character  of  the  pain 
in  the  former  affection.     With  pleurodynia  the  chest  should  be  care- 
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fully  auscultated  to  find  pleuritic  rales,  and  periostitis  of  the  ribs  must 
be  excluded. 

Myalgia  is  differentiated  from  severe  neuritis  in  general  by  the 
presence  of  stiffness  and  immobility,  rather  than  paralysis  and  con- 
tracture, and  the  absence  of  tenderness  along  the  nerves,  and  dysses- 
thesiee. 

Treatment. — Prophylaxis. — Since  one  attack  predisposes  to  another, 
preventive  treatment  should  consist  in  avoidance  of  exposure  to  cold 
and  wet,  the  sudden  checking  of  perspiration,  muscular  fatigue  or 
strain,  etc.  Rheumatic  and  gouty  patients  should  observe  the  hy- 
gienic rules  elsewhere  detailed  (pages  962,  1019).  They  should  Avear 
woollen  nnder-garments  in  winter,  and  keep  the  skin  in  good  condition 
by  cool  bathing  and  friction.  An  anticipated  attack  may  sometimes  be 
averted  by  a  Turkish  bath  followed  by  massage. 

Local  treatment  consists  in  the  application  of  counter-irritants  and 
soothing  liniments.  Of  the  latter,  turpentine,  chloroform,  and  belladonna 
are  the  most  useful.  A  hypodermic  injection  of  morphine  placed  in  the 
affected  muscle  gives  instant  relief,  but  it  is  best  to  avoid  the  use  of 
this  remedy  in  all  recurring  maladies  unless  the  pain  be  unendurable. 
Anders  has  used  a  20  per  cent,  ointment  of  salicylic  acid  with  benefit. 
Among  local  applications  I  have  found  none  so  effectual  as  the  Paque- 
lin  thermo-cautery,  applied  gently  and  rapidly  over  a  large  surface. 
If  the  application  is  not  too  vigorous,  it  can  be  repeated  several  days  in 
succession  if  need  be,  but  its  effect  is  often  magical.  Hot-water  bottles, 
hot  flaxseed  or  mustard  poultices  (one  part  of  mustard  to  six  or  eight  of 
flour)  may  be  applied  with  much  benefit.  Turpentine  stupes  also  give 
relief.  In  obstinate  cases  cantharides  blisters  may  be  used,  but  hot- 
water  douching  is  better.  For  lumbago  acupunture  has  been  tried,  and 
deep  hypodermic  injections  of  distilled  water  probably  act  in  a  similar 
manner  as  counter-irritants.  Galvanism  sometimes  affords  relief.  Com- 
mon domestic  remedies  are  porous  plasters  and  ironing  the  muscles  with 
a  hot  flat-iron  through  a  thick  piece  of  paper  or  flannel.  As  improve- 
ment proceeds  massage  should  be  practised. 

Medicinal  remedies  are  not  often  indicated.  Some  acute  cases  are 
benefited  by  the  salicylate  of  sodium  (page  963),  and  in  very  protracted 
cases  the  general  tonics,  such  as  arsenic,  nux  vomica,  and  cod-liver 
oil  are  serviceable.  Potassium  iodide,  sulphur,  and  guaiacum  have  all 
been  extolled,  but  their  value  is  questionable.  The  coal-tar  products, 
antipyrine,  phenacetine,  etc.  are  usually  disappointing.  Good,  nourish- 
ing mixed  diet  of  plainly  cooked  food,  with  meat  once  or  twice  a  day 
and  plenty  of  fresh  vegetables,  is  desirable. 


GONORRHCEAL  ARTHRITIS. 

By  W.  GILMAN  THOMPSON,  M.  D. 


SYNONYjrs. — Gonorrhoeal  synovitis  ;  Gonorrhoea!  rheumatism. 
Definition. — An  acute  infectious  disease  characterized  by  a  specific 
urethritis  (due  to  the  gonococcus  of  Neissen),  and  by  localized  inflamma- 
tion in  one  or  more  of  the  larger  joints  of  the  extremities. 

Etiology. — Although  often  erroneously  called  gonorrhoeal  rheuma- 
tism, this  disease  has  no  etiological  relation  whatever  with  acute  articular 
rheumatism,  being  caused  exclusively  by  the  migration  of  the  gonococ- 
cus or  the  transference  of  its  irritating  toxins  from  the  urethra  to  the 
joint.  In  a  number  of  instances  the  gonococcus  itself  has  been  demon- 
strated in  the  joint ;  in  other  cases  where  it  has  not  been  found  it  may 
have  been  previously  present  and  destroyed,  or  the  germ  products  have 
been  conveyed  by  the  vessels  from  their  site  of  development  in  the 
urethra  to  set  up  a  fresh  irritation  in  the  fibrous  structures  of  the  joint. 
The  etiology  of  gonorrhoeal  arthritis  is  therefore  that  of  gonorrhoeal 
urethritis.  It  is  accordingly  much  more  prevalent  in  young  unmarried 
males  than  in  females.  It  may,  however,  be  acquired  by  any  one  who 
has  been  infected  with  gonorrhoea.  The  villainous  superstition  held  by 
certain  of  the  lower  social  classes,  especially  ignorant  Italians,  that  a 
man  can  rid  himself  of  a  "  dose  of  the  clap  "  by  imparting  it  to  a  young 
child,  results  sometimes  in  infection  in  extreme  youth.  Thus  Chiaiso  ^ 
and  Isnardi  of  Turin  have  reported  a  case  in  a  child  of  ten  years,  and 
Richardiere  ^  of  Paris  reported  cases  in  girls  between  five  and  ten  years, 
and  says  that  he  has  even  known  of  its  occurrence  in  a  child  before 
twenty  months  of  age.  Illustrating  the  other  extreme  of  life,  I  have 
now  under  treatment  a  woman  of  fifty-eight  years,  who  contracted  a 
very  obstinate  attack  from  an  erring  husband.  Conditions  which  in- 
fluence the  development  of  acute  articular  rheumatism,  such  as  exposure 
to  cold  and  wet,  have  little  or  nothing  to  do  with  gonorrhoeal  arthritis, 
but  injury  to  a  particular  joint  may  have  some  influence  in  localizing 
the  inflammation  there. 

It  is  the  belief  of  a  few  clinicians  of  experience  that  this  type  of 
arthritis  may  complicate  a  simple  non-specific  urethritis  in  the  male,  or 
even  leucorrhoea  or  menstrual  disorders  in  the  female,  but  such  cases 
must  be  very  rare. 

Pathological  Anatomy. — The  affected  joint  presents  the  appear- 
ance of  common  synovitis,  and  the  capsule,  synovial  membrane,  and 
ligaments  become  thickened  and  inflamed.  There  is  often  effusion  into 
the  joints,  but  although  the  fluid  may  appear  turbid  with  leucocytes  and 
fibrin,  it  is  rarely  purulent.  I  have  often  made  exploratory  aspirations 
in  protracted  cases,  thinking  pus  might  be  present,  but  have  seldom 

1  Gaz.  med.  di  Torino,  Feb.   15,  1894.  ^  L'  Union  medicale,  Oct.  26,  1893. 
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found  it.  It  is  more  apt  to  appear  in  the  wrist-joint  than  any  other,  for 
some  unknown  reason.  The  gonococcus,  first  found  in  the  fluid  by 
Petrone  and  Kammer,  is  present  in  only  a  limited  number  of  instances, 
and  no  special  toxins  have  yet  been  isolated,  nevertheless  there  seems 
good  reason  to  believe  that  it  is  the  sole  cause  of  the  arthritis  (Finger, 
Councilman),  either  directly  or  through  absorption  of  its  toxins  from 
the  local  inflammation  in  the  urethra.  When  pus  is  found  in  the  fluid, 
it  is  due  to  pyogenic  organisms  or  toxins  which  have  made  their  way  in 
with  the  gonococci.  Staphylococci,  streptococci,  and  pneumococci  have 
all  been  discovered  within  the  joint  cavities.  In  most  cases  the  inflamma- 
tion is  not  confined  to  the  fibrous  structures  within  the  joint,  but  becomes 
periarticular,  and  extends  for  some  distance  along  the  tendon  sheaths, 
or  sometimes  the  periosteum,  with  considerable  infiltration  and  oedema. 
In  this  manner  the  gonorrhoeal  joint  acquires  a  somewhat  different  ap- 
pearance from  the  acute  rheumatic  joint,  the  swelling  of  the  former  being 
more  fusiform,  less  circumscribed,  extending  for  some  distance  beyond 
the  joint,  and  gradually  tapering  off.  In  this  way  the  entire  dorsum 
of  the  hand  and  the  fingers  to  their  tips  become  uniformly  swollen,  so 
that  the  natural  curve  of  the  wrist  is  obliterated,  and  the  ankle  is  affected 
in  the  same  way.  The  tissues  eventually  acquire  a  much  more  "  boggy  " 
feel  than  in  rheumatism,  and  one  is  often  deceived  by  the  impression  of 
apparent  fluctuation,  which,  however,  does  not  usually  exist  except  in  a 
bursitis  about  the  knee.  The  elbow-joint  may  be  so  swollen  as  to  make 
the  arm  appear  like  a  cylinder,  the  natural  bony  outlines  being  wholly 
obscured.  In  one  form  of  gonorrhoeal  arthritis,  usually  of  very  chronic 
tyjje,  there  is  much  effusion,  constituting  a  true  hydrarthrosis.  Such 
cases,  as  I  have  seen  them,  are  commonly  localized  in  the  knee,  whereas 
in  the  Avrist  and  ankle  the  inflammation  tends  more  toward  oedema. 

As  the  inflammation  subsides,  the  joint  recovers  less  completely  than 
from  rheumatism,  and  fibrous  adhesions  and  thickenings  remain  for 
long,  and  may  cause  much  impairment  of  motion  or  even  pseudo- 
ankylosis. 

Symptoms. — The  disease  occurs  in  an  acute  form,  usually  rather 
mild,  with  a  tendency  to  involve  several  joints  simultaneously,  and  in  a 
severe  and  more  chronic  form,  commonly  confined  to  one  joint  and  very 
rebellious  to  treatment. 

Local  Symptoms. — The  joint  or  joints  may  become  inflamed  within 
four  or  five  days  of  the  development  of  the  gonorrhoeal  urethritis,  or 
may  not  appear  inflamed  for  several  months  or  until  the  disease  has  run 
on  into  a  chronic  gleet,  but  the  usual  time  for  the  arthritic  complication 
to  appear  is  at  about  the  fourth  or  fifth  week  after  the  urethritis  begins. 
The  patient  often  denies  that  he  has  any  discharge,  and  in  women  espec- 
ially the  primary  gonorrhoea  is  often  overlooked.  Usually  but  one  joint 
is  affected,  but  then;  is  an  acute  variety  of  the  disease  in  which  a  number 
of  joints  are  simultaneously  involved.  The  knee-joint  is  most  often 
afl'ected,  and   next  to  it  the   wrist  or  ankle. 

Konig  '  of  Berlin  states  that  in  males  tlie  knee  is  most  often  attacked, 
in  females  the  wrist,  but  I  have  had  a  number  of  cases  recently  in  my 
wards  in  Bellevue  Hospital  in  which  these  relations  are  reversed,  sa 
tliat  sex  has  seemed  to  me  to  have  little  to  do  with  the  matter. 

*  Ann.  of  Sar(j.,  Mar.,  lSri7. 
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The  fingev-joints  arc  not  often  involved  except  by  extension  from 
the  wrist,  bnt  such  extension  usually  follows  along  the  tendon  sheaths 
of  the  finger  muscles,  omitting  the  smaller  joints  themselves.  In  a 
simihir  manner  the  dorsum  of  tlie  foot  I)ecomes  swollen,  red,  and  tense, 
but  the  toes  usually  esca})e.  Other  joints  may,  however,  ])e  affected, 
and  I  have  seen  ba<i  cases  localized  in  the  elbow  or  shoulder,  and  one 
in  the  sterno-clavicular  articulation.  In  one  or  two  cases  seen  at  the 
Presbyterian  Hospital  the  plantar  fascia  or  the  heels  have  suffered. 
The  inflammation  is  not  fleeting,  as  in  acute  articidar  rheumatism,  but 
once  established  in  a  joint  remains  for  weeks  or  often  for  tliree  or  four 
months  or  more.  There  is  but  moderate  redness,  and  the  tenderness 
is  usually  less  exquisite  than  in  rheumatism.  The  pain,  however,  is 
usually  constant  and  intense,  and  is  apt  to  be  worse  at  night,  and  is 
such  as  to  prevent  all  motion  of  the  affected  limb.  If  the  Avrist  is 
involved,  the  fingers  are  usually  immobile.  Bursitis  is  common,  espec- 
ially about  the  knee.  A  number  of  my  cases  have  required  aspiration. 
In  a  protracted  case  with  much  fluid  it  is  well  to  perform  at  least  an 
exploratory  aspiration  to  make  certain  that  the  fluid  is  not  purulent. 
The  pain  usually  subsides  long  before  the  swelling,  and  a  very  cedema- 
tous  joint  after  two  or  three  weeks  can  often  be  gently  massaged  without 
causing  much  suffering. 

There  is  no  uniform  relationship  between  the  amount  of  urethral 
discharge  and  the  local  joint  symptoms,  but  in  some  cases  it  has  been 
observed  that  as  the  discharge  lessened  the  joint  became  worse,  and  vice 
versd,  a  statement  which  some,  but  not  all,  of  my  cases  would  seem  to 
corroborate. 

Constitidlonal  symptoms  are  usually  mild.  Fever  is  moderate  (101° 
to  102.5°  F.)  and  subsides  some  time  before  the  joint  has  recovered. 
Hyperpyrexia  does  not  occur,  and  sweating  is  not  common.  Anaemia 
is  marked,  and  the  patients  show  considerable  pallor.  There  may  be 
anorexia  and  constipation  or  other  slight  digestive  disturbances,  mainly 
produced  by  the  confinement,  discomfort,  and  pain — conditions  which 
may  also  produce  restlessness  and  insomnia. 

Complications  are  not  common.  The  heart  is  rarely  involved  and 
the  other  viscera  escape,  but  exceptional  cases  of  a  malignant  type  of 
endocarditis  have  been  reported.  Hering  found  the  gonococci  in  endo- 
carditis, and  Councilman  found  them  in  the  cardiac  muscle.  Such  cases 
are  very  unconuTion. 

Iritis  or  sclerotitis  may  occur  in  one  or  both  eyes,  or  there  may  be 
catarrhal  ophthalmia,  which,  however,  is  not  to  be  confounded  with  the 
direct  suppurative  infection  produced  by  carelessly  getting  gonorrhceal 
pus  into  the  eye. 

Prognosis. — Recovery  is  very  tedious,  but  it  is  often  complete,  and  I 
have  seen  many  very  hopeless  looking  joints  eventually  become  normal. 
Once  cured,  the  disease  may  return  even  without  a  fresh  gonorrhceal 
infection,  and  Osier  reports  a  case  which  with  relapses  lasted  for  ten 
years,  but  usually  recovery  is  not  followed  by  relapse  without  re-infec- 
tion. Broadhurst  reported  a  case  of  ankylosis  occurring  after  three 
attacks  of  gonorrhoea,  and  fibrous  thickening  may  remain  for  a  lono- 
time,  producing  stiffness  and  immobility,  or  adhesions  mav  require  to 
be  broken   up  under  an  anaesthetic. 
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Diagnosis. — The  diagnosis  of  gonorrhoeal  arthritis  is  not  difficult 
in  the  presence  of  a  gonorrhoeal  urethritis.  Doubt  may  arise  as  to 
Avhether  the  case  is  an  example  of  the  uncommon  type  of  monoarticular 
acute  rheumatism,  but  certain  symptoms  of  rheumatism  are  lacking 
from  gonorrhoeal  arthritis,  such  as  the  greater  constitutional  disturbance, 
sweating,  fever,  cardiac  complications,  etc.  Moreover,  there  are  certain 
characteristics  of  the  gonorrhoeal  joint  inflammation,  such  as  its  greater 
dilfuseness,  oedema,  prolonged  course,  tendency  to  involve  sheaths  of 
tendons,  etc.,  which  are  very  distinctive. 

Pyremic  synovitis  can  be  differentiated  by  the  history,  the  absence 
of  urethritis,  and  the  constitutional  symptoms  of  chills,  fever,  sweat- 
ing, etc. 

Gout  of  the  knee-joint — a  rare  type  without  other  involvement — 
might  be  confounded  with  gonorrhoeal  synovitis  in  its  eai'ly  stages,  but 
the  history  and  course  of  the  two  diseases  is  wholly  different.  In  gout 
tophi  are  found  sooner  or  later,  and  the  constitutional  and  visceral  symp- 
toms are  distinctive. 

Treatment. — The  treatment  is  chiefly  local,  and  the  usual  anti- 
rheumatic remedies,  salicylates,  gaultherium,  alkalies,  potassium  iodide, 
etc.,  have  very  little  influence,  and  some  of  them,  like  the  iodide,  may 
make  the  urethritis  worse.  Morphine  may  be  required  for  the  first 
few  days  to  relieve  the  pain.  I  have  had  the  most  gratifying  results 
from  the  continuous  application  of  cold  in  the  form  of  icebags  or  "ice- 
poultices,"  made  by  mixing  pounded  ice  Avith  flaxseed  meal,  by  Avhich 
means  the  ice  does  not  melt  too  rapidly  and  the  cold  can  be  uniformly 
and  conveniently  applied.  For  the  first  few  hours  the  pain  may  be  in- 
creased, but  relief  is  almost  sure  to  follow,  and  the  treatment  should  be 
persevered  in  for  weeks  together,  if  need  be.  Guaiacol  and  glycerine  in 
equal  parts,  or  a  40  per  cent,  ointment  of  ichthyol  with  lanolin  may  be 
smeared  over  the  inflamed  area.  A.  Dezanneau  '  strongly  recommends 
the  topical  application  of  turpentine  with  an  equal  part  of  a  watery 
emulsion  of  green  soap.  Absolute  immobility  of  the  joint  must  be 
secured  by  splints,  or  in  the  case  of  the  knee,  sand-bags  should  be  used, 
Avhile  the  weight  of  the  bed-clothing  is  kept  off  Avith  a  "cradle."  As 
the  very  acute  symjitoms  subside,  it  may  be  well  to  encase  the  joint  in 
plaster  of  Paris  for  a  Aveek  or  ten  days,  but  not  for  long,  lest  adhesions 
form  which  are  difficult  to  eradicate.  This  formation  can  usually  be 
prevented  when  pain  is  gone  and  the  swelling  lias  in  great  ]iart  subsided 
by  abandoning  cold  and  massaging  the  joint  after  soaking  it  for  ten 
minutes  in  water  as  hot  as  can  be  borne.  This  should  be  done  two  or 
tliree  times  a  day.  Injections  of  bichloride  of  mercury  liave  been  used, 
but  I  have  had  no  experience  with  them. 

Tonics  are  usually  needed,  such  as  cod-liver  oil,  iron,  and  the  simple 
bitters.  The  diet  maybe  such  as  the  patient  desires,  as  it  matters  little 
what  is  eaten,  so  long  as  digestion  is  good  and  the  bowels  are  kept  free 
])y  salines.  Inflammation  of  the  c()njunctivie  should  be  treated  by  cold 
applications,  })rotection  from  liglit,  the  instillation  of  a  saturated  aqueous 
solution  of  boric  acid,  and  if  iritis  is  ])resent  atropine  must  be  used. 

»  Le  Scalpel,  Oct.  4,  1896. 
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By  W.  OILMAN  THOMPSON,  M.  D. 


Synonyms. — Rheumatoid  arthritis  ;  Rheumatic  gout ;  Osteo-ar- 
thritis.  French,  rhumatisme  noneux.  The  better  name,  arthritis 
deformans,  was  given  by  Virchow. 

Definition. — An  exceedingly  chronic  deforming  joint  disease,  ex- 
hibiting slowly  progressive  changes  in  the  synovial  membranes  and 
articular  cartilages,  with  extensive  osseous  periarticular  growths.  Quite 
exceptionally  the  disease  runs  a  somewhat  acute  course. 

Etiology. — This  disease  bears  no  definite  relation  to  either  gout  or 
rheumatism,  as  originally  supposed  by  Charcot  ^  and  others,  and  the  syno- 
nyms suggestive  of  such  relationship  should  be  abandoned.  It  is  an 
independent  disease  of  unknown  origin,  although  its  coexistence  with 
either  chronic  rheumatism  or  gout  is  possible.  Of  the  latter,  William 
Ewart  ^  writes  :  "  The  coexistence  with  gouty  deposits  of  changes  re- 
sembling osteo-arthritis  led  Fuller  and  Hutchinson  to  believe  in  a  blend- 
ing of  the  rheumatoid  with  the  gouty  element,  at  least  in  some  cases. 
This  is  the  view  also  taken  by  the  writer  [Ewart].  Mixed  forms  may 
arise  in  which  the  osteo-arthritic  changes  are  conspicuous,  and  uratic 
incrustations  may  also  have  occurred.  This  in  no  way  invalidates  the 
statement  as  to  the  independent  character  of  the  two  diseases  ;  indeed, 
their  dualism  always  asserts  itself  either  clinically  or  in  their  anatomical 
appearances." 

This  is  the  representative  modern  view,  but  Haygarth  ^  in  1805 
believed  that  the  disease  was  "  clearly  distinguishable  from  all  others 
by  symptoms  manifestly  different  from  the  Gout  and  from  both  acute 
and  chronick  Rheumatism."  E.  Wynne  ^  has  demonstrated  that  even 
in  those  severer  cases  of  gout,  in  which  there  is  cartilage  erosion  and 
lipping  of  the  periphery  of  the  bones,  there  are  always  pathological 
features  which  are  absolutely  distinct  from  those  of  rheumatoid  arthritis. 
It  may  be  added,  in  conclusion,  that  it  is  quite  possible  to  believe  that 
in  some  cases  repeated  attacks  of  acute  rheumatism  or  gout  may,  like 
other  injuries,  by  the  insult  offered  to  the  joints,  pave  the  way  for  the 
localization  in  them  of  subsequent  trophic  changes  peculiar  to  arthritis 
deformans,  and  this  in  nowise  calls  for  the  belief  of  a  common  origin 
of  any  of  these  diseases. 

J.  K.  Mitchell  originally  suggested  the  possible  nervous  origin  of 
the  disease,  and  Senator,^  Ord,"  Sir  Dyce  Duckworth,^  Weber,^  Garrod,^ 

1  Th^se  de  Paris,  1853.  ^  Goiit  and  Goidine.%  p.  161. 

•*  Nodoftify  of  the  Joints,  1805.  *  Lancet,  1889,  vol.  i.  p.  933. 

°  Von  Ziemssen's  Cyclopedia,  vol.  xvi.,  1877. 

^  Trans.  Clin.  Soc.  of  London,  1879,  vol.  xiii.,  and  Brit.  Med.  Journ.,  1884,  vol.  ii.  p. 
263.  '  Liverpool  Med.-Chir.  Journ.,  Jiilv,  1891,  p.  245. 

8  Journ.  Nerv.  and  Ment.  Dis.,  1884,  N.  S.,  vol.  ix.  p.  72.  »  Loc.  cit..,  p.  566. 
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and  others  have  adduced  many  facts  in  support  of  a  neurotrophic  theory, 
the  most  striking  of  which  are  as  follows:  (1)  Bilateral  symmetry  in 
distribution  of  the  lesions.  (2)  Associated  trophic  changes,  notably  in 
the  skin  and  nails.  (3)  Disproportionate  muscular  atroj)hy.  Ord  dwells 
upon  the  resemblance  of  the  latter  to  progressive  muscular  atrophy, 
and  suggests  that  the  primary  cause  may  reside  in  the  trophic  cen- 
tres of  the  spinal  cord,  or  that  it  may  be  due  to  peripheral  irritation 
from  trauma,  uterine  or  urethral  lesions,  etc.  (4)  Frequent  pre- 
existing mental  disturbances,  such  as  shock,  worry,  grief.  (5)  The  fact 
that  certain  cord  lesions  are  productive  of  arthropathies  (dystrophies), 
such  as  are  observed  in  locomotor  ataxia  with  the  symptom  known 
as  Charcot's  disease,  syringomyelia.  In  two  autopsies  made  by  Falli  ^ 
upon  typical  cases  of  arthritis  deformans  there  was  atrophy  in  the 
anterior  horns  of  the  cord,  through  which  trophic  impulses  pass  out- 
ward. In  one  of  these  cases  degenerative  changes  were  also  present. 
Pitres  and  Vaillard  ^  have  described  concurrent  lesions  of  neuritis  in 
several  instances  of  arthritis  deformans,  and  the  centripetal  progression  of" 
the  disease  from  the  periphery  in  its  multiple  type  accords  with  the 
hypothesis  of  its  nervous  origin.  Garrod  ^  gives  an  excellent  summary 
of  this  hypothesis  as  follows  :  "  If  in  arthritis  deformans  we  have  merely 
a  dystrophy  of  joints  associated  with  dystrophic  changes,  primary  and 
secondary  in  other  structures,  it  may  easily  be  supposed  that  such  dys- 
trophies will  sometimes  be  local,  limited  to  a  single  joint,  which  may  or 
may  not  have  been  the  seat  of  injury,  may  occur  in  very  chronic  forms 
in  the  course  of  senile  decay,  or  under  depressant  conditions,  or  may 
assume  a  more  generalized  form,  attacking  many  joints  and  adopting  a 
more  or  less  symmetrical  distribution."  Dor  and  others  claim  to  have 
proved  that  the  disease  is  of  microbic  origin,  but  their  researches  as  yet 
lack  confirmation. 

The  disease  is  unquestionably  of  great  antiquity,  for  skeletons  of  pre- 
historic Egyptian  and  other  remains  have  been  discovered  showing  the 
permanent  changes  in  the  bones. 

8ex  and  Age. — Arthritis  deformans  is  most  often  seen  in  females,  in 
the  proportion  of  five  to  one,  as  shown  in  500  cases  collected  by  A.  E. 
Garrod,*  and  tlie  frequency  with  Avhich  it  first  develops  increases  from 
the  twenty-fifth  to  the  fifty-fifth  year,  when,  after  reaching  a  maximum, 
it  rapidly  subsides.  It  may,  however,  first  appear  at  eighty  years,  and 
cases  are  sometimes  observed  in  cliildhood.  One  of  the  worst  cases  I 
have  seen  was  in  a  boy  of  nine  years.  Osier''  reports  4  cases  under 
twelve  years.  In  over  300  cases  treated  at  the  Devonshire  Hospital,  a 
half  dozen  only  began  before  the  tenth  year  of  age.  It  is  noticed  that 
in  women  the  majority  of  cases  begin  during  or  after  the  menopause, 
and  in  other  cases  which  began  earlier  exacerbations  occur  at  tliis  period 
(Garrod). 

Heredity  seems  to  l)e  responsible  for  some  cases,  although  its  influence 
does  not  compare  with  that  seen  in  gout.  In  a  series  of  500  jiriuate 
cases  analyzed  by  A.  E.  Cirarrod,''  04  gave  a  ]X)sitive  family  liistory  of 
gout,  48  of  rheumatism,  and  84  of  rheumatoid  arthritis.     Although  the 

1  7/  Polirlinico,  Dec,  1894.  ^  Rev.  de  Mkl.,  1S87,  vol.  vii.  p.  456. 

*  Loc.  cit,  p.  567.  ■*  Loc.  cil.,  p.  528. 

*  Practice  of  Medicine,  p.  283.         *  Twentieth  Century  Practice  of  Medicine,  vol.  ii.  p.  526. 
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proportion  of  gouty  inheritance  is  great,  iie  points  out  that  this  may  be 
in  part  coincidence,  as  gout  is  so  common  in  England.  It  is  often 
noticed  that  several  cases  of  rheumatoid  arthritis  occur  in  members  of 
the  same  family.  Another  problem  of  interest,  somewhat  allied  to  the 
question  of  direct  inheritance,  is  whether  or  not  it  ])e  possible  to  inherit 
or  develop  an  "arthritic  diathesis"  or  a  predisposition  to  affections  of 
the  joints,  which  may  lead  in  one  case  to  rheumatism,  in  another  to 
gout,  in  a  third  to  arthritis  deformans.  The  possibility  of  such  a  con- 
dition has  been  under  discussion  for  many  years,  and  that  it  may  exist 
as  far  as  gout  and  rheumatism  are  concerned  is  the  belief  of  some  very 
competent  observers  (see  Gout,  p.  1000),  but  there  is  no  definite  ground 
for  including  arthritis  deformans  as  a  manifestation  of  a  peculiar  general 
arthritisni. 

Mental  strain,  especially  anxiety,  worry,  care,  prolonged  grief,  or  un- 
due excitement  often  antedates  the  symptoms.  Garrod  '  found  34  such 
cases  among  500  patients  collected  from  private  practice.  It  is  quite 
certain  that  such  influences,  if  not  at  first  causative,  tend  to  make  the 
disease  much  more  rapidly  worse. 

Other  factors,  such  as  social  condition,  exposure,  bad  hygiene,  inju- 
ries, are  of  very  doubtful  influence.  The  disease  is  quite  common  among 
the  affluent  and  among  those  who  have  suffered  no  exposure,  although 
it  is  perhaps  more  so  among  the  poor.  Its  onset  is  so  insidious  that  it 
is  the  more  difficult  to  determine  the  cause. 

It  is  often  associated  with  tuberculosis,  or  follows  influenza,  acute 
rheumatism,  or  gonorrhoea!  rheumatism,  and  is  said  to  be  more  common 
among  sterile  women,  or  those  having  local  disease  of  the  generative 
organs  (Ord) ;  but  here,  again,  as  in  the  case  of  gout,  there  may  be  much 
in  mere  coincidence.  No  definite  dietetic  errors  are  known  to  be  produc- 
tive of  arthritis  deformans,  but  the  disease  is  made  worse  by  poor  food 
and  starvation.  It  is  the  opinion  of  Pye-Smith  ^  and  Garrod^  that 
the  very  chronic  arthritis  deformans  developing  late  in  life  is  practically 
merely  a  senile  atrophic  change  in  the  joints — a  part  of  the  general 
atrophy  of  old  age.  In  conclusion,  it  must  be  frankly  admitted  that  a 
very  large  number  of  cases  furnish  no  assignable  cause. 

Pathological  Anatomy. — The  Cartilages. — The  lesions  begin  in 
the  centres  of  the  articulating  cartilaginous  surfaces  of  the  joints, 
where  friction  is  naturally  greatest,  and  where  the  circulation  is  poor. 
There  is  proliferation  of  cells  in  the  synovial  membranes  and  periph- 
eral parts  of  the  cartilages,  and  the  latter  become  fibrillated 
by  disappearance  of  their  cells,  leaving  only  the  matrix.  The  carti- 
lages become  velvety,  soft,  and  are  eroded  and  absorbed.  Many  cases 
are  "  dry,"  but  effusion  of  synovia  is  also  common,  and  if  present 
it  is  an  early  phenomenon  and  may  later  disappear.  Hoppe-Seyler  * 
found  an  excess  of  mucin  in  the  synovial  fluid. 

The  Bones. — As  the  cartilaginous  surfaces  disappear,  the  opposing 
ends  of  the  long  bones  become  rounded,  smooth,  extremely  hard,  and 
shiny  or  "eburnated,"  resembling  polished  ivory.  Similar  absorption 
may  take  place  in  the  extremities  of  the  bones,  but  to  a  slighter  degree. 
Sodium  urate  is  not  found  as  it  is  in  gout.     The  proliferation  of  carti- 

^  Loc.  cit.,  p.  532.  ^  Guy's  Hosp.  Reports,  xix.  p.  311. 

^  Loc.  cit.,  p.  518.  *  Virchow's  A.rchiv,  1872,  liv.  p.  225. 
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lage  cells  proceeds  undisturbed  at  the  periphery,  forming  nodular 
masses,  "  chondrophytes,"  which  in  time  ossify  (osteophytes),  producing 
greater  or  less  immobility  and  deformity.  Some  joints,  like  the  pha- 
langes of  the  fingers,  may  retain  slight  motion,  but  others,  especially 


FxG.  92. 


Arthritis  deformans,  sliowiiiR  Kfcat  rloformity  and  ahsnhitc  rigidity  of  joints,  which  were  immovable 
from  tlic  positions  shown  (a  patient  in  Relleviie  Hospital). 

the  knees  and  other  large  joints,  may  become  firmly  interlocked  and  im- 
mobile on  account  of  the  iip])ing  of  the  rims  of  the  articular  bony  sur- 
faces. 

As  the  disease  progresses  the  periosteum  near  the  joints  may  become 
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thickened  and  ossified,  forming  nodules  here  and  there  ak)ng  the  shafts. 
The  latter  (juite  excei)tionally  become  hardened  and  thickened  (Adams'). 
All  the  joint  ligaments  and  the  capsule  become  greatly  thickened,  add- 
ing to  the  deformity  already  produced  by  the  increase  in  bone.  Fig. 
92  illustrates  extremely  well  several  pathological  features,  namely,  the 
pseudo-ankylosis,  thickening  and  deformity  of  the  joints,  and  the  wast- 
ing of  the  muscles.  This  patient,  for  some  time  under  treatment  in 
Bellevue  Hospital,  had  suffered  for  many  years  from  rheumatoid  arthri- 
tis. kSo  great  \vas  the  rigidity  of  all  the  leg  and  pelvic  articulations  that 
he  was  like  an  image  of  wood.  If  the  right  leg  were  pressed  down,  the 
left  would  go  up,  and  vice  versa. 

On  the  eburnated  surfaces  of  the  bones  are  seen  minute  perforations, 
the  orifices  of  Haversian  canals,  and  the  surfaces  are  often  deeply 
grooved  by  attrition.  This  may  even  occur  before  all  cartilaginous 
covering  has  been  lost  (Volkmann^).  The  hardening  of  the  bones  has 
received  various  explanations.  It  may  be  of  inflammatory  origin,  but 
Cornil  and  Eanvier^  believed  it  to  be  due  to  the  discharge  of  cartilage 
capsules  into  medullary  spaces,  which  alike  compress  the  bone  and  favor 
its  absorption  and  yield  to  abrasion.  Morrant  Baker  held  that  the 
osteophytes  represent  a  conservative  effort  toward  repair.  In  advanced 
cases  the  entire  relations  of  the  joint  may  be  altered.  A  surface  pre- 
viously convex  may  become  concave  by  erosion,  and  one  previously  con- 
cave may  become  convex  by  heaping  up  of  the  rim.  Fibrous  adhesions 
and  genuine  bony  ankylosis  do  not  occur  in  any  of  the  joints  of  the 
extremities,  although  the  latter  has  been  observed  by  Bowlby  *  in  the 
vertebral  column.  Sometimes  subluxation  or  dislocation  is  produced, 
especially  in  old  persons,  owing  to  extensive  cartilage  or  bone  absorp- 
tion, as  illustrated  in  the  head  of  the  femur   (morbus  coxse  senilis). 

The  synovial  membranes  become  inflamed  coincidentally  with  the 
changes  in  the  cartilages.  Their  cells  proliferate,  their  fringes  become 
greatly  thickened,  and  may  either  form  cartilaginous  nodules  or  under- 
go fatty  degeneration,  or  very  rarely  ossify.  The  nodules  are  often 
pediculated,  and  may  break  loose  into  the  joint  cavity.  Such  nodules 
are  common  in  the  bursse,  and  may  often  be  felt  over  the  olecranon. 

The  Muscles. — Aside  from  the  above  described  lesions  of  the  carti- 
lages, bones,  and  synovial  membranes,  the  only  other  fairly  constant 
pathological  change  is  found  in  the  general  muscular  wasting.  The 
skeletal  muscles  become  brown,  dry,  and  show  varying  degrees  of  fibre 
degeneration.  The  atrophy  is  no  doubt  in  great  part  due  to  inability 
to  exercise  the  muscles,  but  it  is  also  due  to  the  same  trophic  disorders 
which  are  believed  to  initiate  the  joint  lesions,  for  it  often  occurs  early 
and  may  be  present  in  muscles  which  are  still  in  use. 

Clinical  Varieties. — One  cannot  do  better  than  follow  Charcot's  orig- 
inal division  of  the  clinical  types  of  the  disease  into  the  forms  :  (1) 
generalized  or  multiple  progressive  type ;  (2)  localized  or  monoarticular 
type  ;  (3)  Heberden's  nodosities. 

The  first  variety  invades  especially  the  smaller  joints,  but  may  soon 
include  all.     The  second  variety  affects  only  one  or  two  of  the  larger 

1  On  Rheumnik  Gout,  1873.  ^  BiUwlh's  Handl.  der  Chimrgie,  Bd.  ii.  p.  555. 

3  Manuel  d'Histologie  Path.,  Ed.  1881,  i.  p.  465. 

*  St.  Bartholomew' s  Hosp.  Reports,  1890,  xxvi.  p.  77. 


982 


ARTHRITIS  DEFORMANS. 


joints — /.  e.  is  central,  not  peripheral ;  while  the  third  occurs  in  the 
terminal  articulations  of  the  fingers.  It  will  be  found  convenient  also 
to  separately  describe  the  peculiarities  of  the  disease  in  children. 

Sy:mpto.ms. — (1)  Multiple  Type. — This  form  of  rheumatoid  arthri- 
tis presents  itself  under  two  distinct  clinical  pictures — («)  the  acute,  and 
(6)  the  chronic. 

(a)  Acute  Form. — This  form  of  the  disease  is  much  less  common  than 
the  chronic.  It  may  affect  young  children,  or  women  at  the  menopause, 
but  is  usually  seen  in  yonng  women  during  the  childbearing  period,  and 
it  is  often  associated  with  the  functions  of  that  period,  such  as  parturi- 
tion lactation,  too  rapid  child-bearing,  etc.  The  patient  complains  at 
the  outset  of  pains  in  many  joints,  with  swelling  and  tenderness  over 
them.  Redness  is  not  marked,  but  in  other  respects  the  local  appear- 
ance somewhat  resenibles  acute  rheumatism,  but  there  is  no  migration  of 


Fig.  93. 


Arthritis  deformans,  showing  permanent  deformity  of  the  fingers,  with  deflection  toward  the 
ulnar  side.    The  thumbs  are  normal  (from  a  patient  in  the  New  York  Hospital). 

symptoms  from  joint  to  joint,  and  no  implication  of  the  heart.  The  tem- 
perature may  rise  to  101°  or  102°  F.,  but  the  constitutional  sym])toms 
are  not  striking.  Malaise,  headache,  anorexia,  dnlness,  and  depression 
are  complained  of.  Large  and  small  joints  are  simultaneously  involved, 
and  there  is  serous  effusion  within  the  joints  and  bursee.  Some  improve- 
ment may  follow,  but  the  symptoms  recur  and  the  disease  progres.ses. 

(6)  Chronic,  Form. — The  chronic  form  begins  very  slowly,  at  first 
involving  one  joint  of  the  hand  or  foot  or  the  knee,  spreading  gradually 
to  the  corres])()iiding  joint  of  tlie  opposite  side,  and  gradually  involv- 
ing a  large  nuinlxjr  of  joints,  the  tendency  being  to  extend  from  the 
peripliery  centripetally.  In  over  one  half  of  all  cases  the  fingers  are 
lir.st  involved  (Garrod).     The  pain   is  not  great  as  a  ride,  but  excep- 
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tionally  it  may  become  so  intense  u.s  to  recjiiire  tlie  use  of"  morphine.  It 
is  often  only  felt  on  movement.  The  joints  are  uniformly  swollen  and 
give  the  signs  of  moderate  effusion,  but  with  little  tenderness  or  redness. 
The  disease  tends  to  })r()gress  by  stages,  temporary  d(;lusive  ijnprove- 
ment  may  last  for  several  weeks  or  months,  or  in  some  cases  for  years, 


Fig.  94. 


Arthritis  deformans,  showing  permanent  extension  of  tlie  feet,  deformity  of  the  toes,  and  advanced 
muscnhir  atrophy  (from  the  same  patient  whose  liands  appear  in  Fig.  93). 


but  with  each  renewal  of  the  symptoms  the  joints  become  a  little  worse 
and  show  less  tendency  to  improve. 

After  some  months  or  years,  practically  all  the  joints  of  the  extremi- 
ties are  involved  and  show  more  or  less  deformity,  thickening,  rigidity, 
or  distortion.  The  osteophytes  and  eidargements  of  the  long  bones 
present  swellings  which  become  the  more  prominent  in  connection  with 
the  wastinp;  muscles. 
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The  deforuiity  of  the  hauds  and  feet  is  pathognomonic.  This  is  well 
illustrated  in  Figs.  92  and  93,  and  both  photographs  of  these  joints  are 
of  a  patient  who,  several  years  ago,  was  in  my  service  at  the  New 
York  Hospital.  The  hgures  as  a  whole  become  iiexed  and  bent  toward 
the  ulnar  side,  sometimes  overlapping  each  other.  The  distal  phalanges, 
however,  are  sometimes  bent  by  osteophytes  toward  the  radial  side. 
The  nails  tend  to  dig  into  the  palm,  which  may  have  to  be  protected 
with  cotton.  Extension  of  ten  or  fifteen  degrees  may  be  obtained,  but 
the  joints  will  then  be  felt  to  lock  firmly,  and  further  motion  may  be 
impossible.  By  manipulation  the  extension  may  be  slightly  increased 
beyond  the  patient's  voluntary  power,  and  this  without  causing  much 
pain,  but  the  fingers  promptly  return  to  their  accustomed  position.  The 
thumbs  curiously  escape,  and  the  patient  is  thus  able  to  grasp  various 
objects,  and  by  slipping  the  handle  of  a  knife  or  fork  within  the  palm, 

Fig.  95. 


Arthritis  deformnns,  showint,'  ficniiiiiiciit  riiridity  of  the  knee-  and  ankle-joints,  flexion  of  the  feet 
and  fingers,  and  advanced  niusculux  atrophy  (a  patient  now  in  Bellevue  Hospital.  While  in 
this  condition  he  was  successfnlly  operated  upon  for  a  gangrenous  appendicitis). 

and  holding  it  with  the  tluuiib,  he  may  still  be  able  clumsily  to  feed 
himself.  While  some  finger-joints  are  firmly  locked  in  pseudo-ankylosis, 
others  are  less  so,  and  oIIhm's,  again,  may  be  abnormally  movable  and 
capal)lc  of  dislocation  or  subluxation.  "  'J'oggle  "  joints  are  thus  formed, 
the  backward  and  foi'ward  motion  being  nearly  equal  in  extent.  Some- 
times a  universal  or  ball-and-socket  joint  is  formed.  On  moving  the 
joints  to  and  fro  a  coarse  crepitus  is  often  both  felt  and  heard.  While 
these  changes  in  an  advanced  ca.se  are  usually  very  ])ronounced  in  the 
hand.s,  this  is  not  always  .so,  and  they  may  alnu)st  escape  while  other 
joints  fiire  mu(;h  worse.  A  woman  of  twenty-eight  years  of  age,  who 
has  been  under  my  care,  was  bcdi-iddcu  for  several  years,  all  tlie  larger 
limb-joints  being  bent,  rigid,  distorted,  and  drawn  up  toward  the  body, 
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while  the  fingers  were  free.  In  such  cases,  of  which  I  have  seen  sev- 
eral, the  legs  are  bent  in  close  to  the  thigh,  the  thighs  are  semi-flexed, 
and  one  knee  is  usually  more  or  less  crossed  over  upon  its  fellow,  which 
is  everted.  The  feet  are  in  ordinary  cases  in  a  position  of  complete 
flexion  (Fig.  94),  and  there  is  usually  much  more  absolute  rigidity  in 
the  ankle-  and  toe-joints  than  in  those  of  the  wrist  and  fingers.  The 
toes  are  everted  from  the  tibia  (in  opposition  to  the  finger  deform- 
ity), and  are  apt  to  overlap  each  other.  The  great  toe,  in  contradis- 
tinction to  the  thumb,  is  often  rigidly  fixed  and  much  distorted.  In 
other  cases,  instead  of  flexion  of  the  legs  and  thighs,  they  are  extended 
and  rigid,  as  shown  in  Fig.  95.  This  is  a  photograph  of  a  patient  who 
is  at  the  present  in  my  wards  in  Bellevue  Hospital,  where  he  has  been 
under  treatment  for  between  two  and  three  years.  The  legs,  feet,  toes, 
fingers,  hands,  and  wrists  are  rigidly  fixed  in  the  positions  shown  in  the 
photograph,  but  the  shoulder-joints,  elbows,  and  spine  are  little  if  at 
all  affected.  The  marked  atrophy  of  the  muscles  of  the  legs,  thighs, 
and  forearms,  which  is  such  a  typical  symptom  of  the  disease,  is  also 
well  illustrated.  The  case  is  of  special  interest  because  the  patient,  in 
spite  of  so  great  deformity,  is  still  able  to  do  much.  He  can  feed  him- 
self, and  even  hold  a  pencil  and  write  an  intelligible  scrawl.  When 
propped  up  in  a  wheeling-chair  he  manages  to  propel  himself  about  the 
ward.  Five  months  ago  he  had  a  sudden  attack  of  appendicitis,  and 
my  colleague,  George  Woolsey,  removed  a  gangrenous  appendix  with 
several  ounces  of  pus.  I  feared  the  effect  of  this  complication,  as  well 
as  that  of  administering  ether  to  a  man  in  his  condition,  but  no  un- 
toward result  followed,  and  he  made  a  brilliant  recovery  from  the  oper- 
ation. While  he  was  ansesthetized  I  had  an  excellent  opportunity  to 
examine  the  joints,  but  was  unable  to  make  any  impression  upon  their 
rigidity  by  any  justifiable  degree  of  force.  The  knees,  ankles,  and  toes 
were  as  inflexible  as  if  joints  had  never  existed  in  them.  The  man  is 
very  intelligent,  and  being  wholly  free  from  pain,  is  remarkably  con- 
tented and  cheerful,  being  still  hopeful  of  improvement  which  will 
never  come. 

In  some  cases  there  is  alternate  flexion  and  extension  of  joints, 
especially  of  the  wrist  and  phalangeal  articulations  (see  Fig.  92,  p.  980) ; 
but  even  with  such  deformities  there  is  still  a  fair  degree  of  symmetry 
in  the  involvement  of  the  opposite  sides  of  the  body.  In  long-standing 
cases  nearly  every  joint  in  the  body  is  affected,  including  the  vertebral 
and  the  temporo-maxillary  articulations.  In  the  latter  case  the  patient 
must  be  fed  with  fluid  food  through  spaces  between  the  teeth.  The 
distortion  of  the  joints  is  explained  by  the  asymmetrical  growth  of  the 
osteophytes,  the  ligamentous  thickening,  and  irregular  wasting  and  con- 
traction of  the  muscles.  Dyspepsia  and  anaemia  of  mild  grade  are  often 
present,  but  arc  seldom  worse  than  might  develop  in  any  bedridden 
patient.  The  heart,  lungs,  and  even  kidneys  are  not  subject  to  lesions. 
There  is  no  fever  except  in  very  acute  exacerbations,  but  the  pulse  is 
usually  quickened,  often  90-100,  or  105. 

As  early  symptoms  of  arthritis  deformans  dysBesthesise  are  sometimes 
encountered,  such  as  formication  and  numbness  of  the  extremities. 
Some  patients,  fortunately  the  fewer  number,  suffer  intense  exacerba- 
tions of  pain  and  sometimes  of  muscular  cramps,  especially  at  night 
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and  whenever  the  disease  is  actively  advancing.  As  a  rule,  the  pain  is 
less  in  the  older  cases.  Trophic  disturbances  of  the  skin  are  common. 
It  becomes  dry,  smooth,  and  glossy,  especially  over  the  swollen  joints, 
and  is  sometimes  irregularly  pigmented  or  "  freckled"  (Spender^)  there. 
Anders  ^  reports  three  personal  cases  of  onychia,  a  condition  also  ob- 
served by  others.  He  also  refers  to  free  perspiration  in  advanced  cases, 
which  I  have  not  seen.  Bedsores  are  less  common  than  would  be  sup- 
posed with  so  much  emaciation  and  tendency  to  trophic  disorders. 

Subcutaneous  nodules  like  those  seen  in  the  rheumatism  of  children 
have  been  occasionally  reported. 

Gowers  ^  finds  that  the  trophic  muscular  wasting,  which  as  a  symptom 
is  second  only  to  the  joint  lesions,  is  often  accompanied  by  increased 
myotatic  irritability.  The  atrophy  affects  the  extensors  in  greater  de- 
gree than  the  flexors,  and  hence  flexion  is  more  common  than  extension, 
but  extension  may  easily  be  produced  by  osteophytes.  Other  clinicians 
find  that  the  reflexes  vary,  and  in  so  far  as  they  can  be  tested  in  rigid 
limbs  may  be  either  much  increased  or  diminished.  Clonic  spasm  in 
extension  of  a  limb  has  been  observed  by  Garrod. 

As  a  great  rarity  may  be  mentioned  deafness  from  implication  of 
the  ossicles  of  the  tympanic  cavity  in  the  arthritic  process. 

(2)  The  Localized  or  llonoarticidar  Type. — This  partial  form  is  mainly 
found  in  patients  past  fifty-five  or  sixty  years  of  age,  and  is  usually 
confined  to  one  or  two  of  the  largest  joints,  such  as  that  of  one  hip 
(morbus  coxse  senilis),  shoulder,  knee,  or  those  of  several  vertebrse.  The 
pathological  anatomy  differs  in  no  wise  from  that  of  the  general  or 
multiple  type,  which  makes  it  the  more  difficult  to  account  for  the  pecu- 
liar limitation  to  a  single  large  joint.  Clinically,  there  are  other  differ- 
ences, for  this  type  of  the  disease  is  much  more  often  observed  in  men 
and  in  those  who  have  sustained  previous  injury  to  the  joint. 

When  the  hip-  or  shoulder-joint  is  affected,  dislocation  with  shortening 
of  an  inch  or  two  is  common  from  the  relatively  great  absorption  of  the 
articular  surfaces  of  the  bones,  and  dislocation  is  aided  by  local  atrophy  of 
the  muscles  (glutei,  deltoid,  etc.).  The  vertebrse  may  be  involved  in 
any  portion  of  the  spinal  column,  and  they  become  locked  so  as  to  pre- 
vent rotation  and  lateral  flexion.  This  condition  is  called  spondylitis 
deformans.  More  than  one  vertebral  articulation  is  usually  involved  in 
this  subvariety,  and  rotation  of  the  head  may  be  prevented.  Exception- 
ally the  whole  vertebral  column  becomes  immobile. 

Heberden's  nodes  (see  page  987)  may  be  present  in  the  monoarticular 
type,  and  sometimes  the  corresponding  joint  of  the  ojiposite  side  is  in- 
volved. Morrant  Baker  *  has  described  the  occurrence  of  large  cysts 
about  the  diseased  and  also  other  joints,  which  contain  synovial  exudate 
and  sometimes  hernias  of  the  membrane. 

Whichever  joint  is  affected  is  stiff'  and  sore.  Movement  excites 
pain,  or  severe  pain  may  occur  inde])endently.  Audible  crackling,  fol- 
lowed by  grating  crepitus,  is  obtained.  Oste()])hytes  may  be  felt,  or  the 
joint  appears  either  immobile  or  dislocation  can  be  produced  on  hand- 
ling. 

'  Brit.  Med.  Journ.,  1891,  May  30.  ''  Practice  of  Medicine,  p.  390. 

'  I)ima!sf.»  of  the  Nervoun  Synlem,  i.  p.  381. 

*  St.  Bartkolomevj' s  IIosp.  Reports,  1835,  xxi.  p.  177. 
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Garrod  '  describes  a  rare  variety  of  this  type  in  which  the  carpo- 
metacarpal joints  of  both  thumbs  have  been  the  only  ones  involved.  He 
attributes  his  cases  to  strain  from  occupations  involving  the  excessive 
use  of  the  thumbs. 

(-■>)  Hcberden'a  nodes  were  described  by  him  in  1805^  as  occurring  in 
the  multiple  type  of  the  disease,  especially  in  middle-aged  women,  and 
being  limited  to  the  sides  of  extensor  surfaces  of  the  distal  interphal- 
angoal  joints.  When  first  developing  there  may  be  tenderness  with 
swelling  and  some  redness,  and  slight  injury  accentuates  these  signs,  but 
later  they  give  rise  to  little  inconvenience,  excejit  from  deformity  and 
interference  with  manual  dexterity.  Irregular  acute  attacks  may  recur, 
being  excited  by  local  injury  or  apparently  sometimes  by  indiscretions 
in  diet.  After  some  time  cartilage  destruction  and  eburnation  of  the 
bones  result,  and  the  nodosities  remain  incurable,  but  the  process  seldom 
extends  to  the  larger  joints,  although  the  monoarticular  form  of  rheuma- 
toid arthritis  is  occasionally  associated.  Typical  cases  present  two  sym- 
metrical immovable  osteophytes,  one  upon  either  side  of  the  joint,  but 
the  enlargement  may  surround  the  joint  and  appear  fusiform.  Cystic 
enlargements  or  hernise  of  the  capsules  may  be  present,  filled  with  clear 
fluid.  Radial  deflexion  of  the  joints  may  occur  in  opposition  to  the 
ulnar  deflexion  which  is  typical  of  involvement  of  the  entire  fingers  and 
hand.  As  in  gout  the  thumbs  usually  escape.  The  nodosities  are  not 
associated  with  urate  deposit,  and  they  bear  no  relation  to  gout  or  gouti- 
ness, although  such  has  been  maintained. 

Arthritis  deformans  in  children  is  not  common,  but  is  more  often 
met  with  than  tophaceous  gout.  In  them  it  seems  to  be  more  dependent 
upon  bad  hygiene  than  in  adults.  Poor  and  insufficient  food  and  foul 
air  or  exposure  to  cold  and  damp  are  apt  to  develop  it.  It  runs  a 
rather  more  acute  course  as  compared  Avith  the  disease  in  adults,  the 
sexes  are  more  equally  represented,  and  in  some  cases  it  has  been  asso- 
ciated with  goitre,  presenting  a  rapid  pulse,  tremors,  and  skin  discolora- 
tion (Spender,-^  Diamantberger  ^). 

Diagnosis. — Monoarticular  arthritis  of  the  shoulder,  with  neuritis 
and  local  muscular  atrophy,  must  be  differentiated  from  the  localized 
type  of  arthritis  deformans  when  it  happens  to  affect  this  joint.  Anders  ^ 
reports  5  cases  of  this  kind,  and  Osier  refers  to  others.  The  morbid 
anatomy  is  wholly  different  in  the  two  diseases,  for  in  the  first-named 
the  bones  and  cartilages  are  not  involved  but  only  the  capsule  and 
ligaments,  and,  moreover,  the  patients  recover  after  a  subacute  and 
painful  attack. 

Sciatica. — Morbus  coxse  senilis  is  differentiated  from  sciatica  by  the 
absence  of  tenderness,  though  pain  be  present  along  the  sciatic  nerve, 
the  limited  rotation  of  the  diseased  hip,  the  increase  in  pain  produced 
by  crowding  the  femur  against  the  joint,  and  the  difficulty  or  impossi- 
bility of  crossing  the  diseased  leg  over  the  sound  one  while  in  a  sitting 
posture  (Garrod).  There  is  also  flattening  of  the  glutei,  and  the  knee 
jerk  is  increased  on  the  diseased  side. 

Progressive  muscular  atrophy  can  be  promptly  diagnosed  from   the 

^  Z/OC.  c?'<. ,  p.  558.  ^  Heberden  :   Commentaries,  1805. 

*  Loc  cit.  *"Du  Rliumatisme  nonenx  chez  les  Enfants,"  Thhse  de  Paris,  1891. 

*  Practice  of  Medicine,  1897,  p.  391. 
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atrophy  of  muscles  in  arthritis  deformans  by  the  entii'e  absence  of  joint 
symptoms  in  the  former. 

Charcot's  disease,  which  is  the  name  given  to  that  form  of  locomotor 
ataxia  which  presents  destructive  joint  lesions  somewhat  resembling 
those  of  rheumatoid  arthritis,  is  distinguished  from  the  latter  by  a  ten- 
dency to  greater  and  more  rapid  destruction  of  bone,  with  usually  less 
prominent  osteophytes,  although  in  both  diseases  there  is  loss  of  cartilage 
and  hypertrophy  of  synovial  membrane/ 

Haemophilia  occasionally  presents  joint  lesions  analogous  to  those  of 
arthritis  deformans,  which,  however,  are  often  accompanied  by  effusions 
of  blood  into  the  joints  and  fibrous  adhesions  (Bowlby)^,  which  are 
absent  in  the  latter  disease. 


Table  of  Diagnosis  between 


Arthritis 

Chronic  gout. 

Chronic  rheu- 

Acute rheu- 

deformans. 

matism. 

matism. 

Heredity. 

Slight. 

Over  50  per  cent. 

Slight. 

Slight. 

Course. 

Slowly  progressive. 

Periodic,    frequent 

Variable,      often 

Often       complete 

exacerbations. 

considerable  im- 
provement. 

cure. 

Origin. 

Usually    in    many 

Usually  in  one  great 

Usually  in  a  few 

Do. 

small    joints— lin- 

toe. 

larger  joints. 

gers  or  toes. 

Progress. 

Centripetal. 

Do. 

Irregular. 

Often  first  involves 
small  joints  only 
in  later  attacks. 

Migration    from 

None. 

Do. 

Irregular. 

Decided  tendency. 

joint  to  joint. 

Typical  visceral 

None. 

Arterio-sclerosis, 

Cardiac  valvular 

Endo-    and    peri- 

lesions. 

granular  contract- 
ed kidney. 

disease. 

carditis. 

Pain. 

Usually     moderate 

Agonizing.localized 

Varies,  not  very 

Acute,  severe,  and 

or  none. 

intense. 

often  migrating. 

Signs  of  acute  in- 
flammation. 

Not  marked. 

Intense  at  first  and 

Insidious. 

Most  intense. 

in  exacerbations. 

Spinal  and  temporo- 

Never. 

Very  rarely. 

Never. 

maxillary      joints 

sometimes          in- 

volved. 

Permanent    de- 

Osteophytes. 

Tophi. 

Fibrous  ligament- 

None. 

formity  due  to— 

ous  thickening. 

Fixation. 

Greatest. 

Intermediate. 

Least. 

None. 

Dislocation  and 

Common. 

Rare. 

None. 

None. 

crepitation. 

Enlargement  of 

Moderate. 

None. 

None. 

None. 

ends  of  bones. 

Sodium     biurate 

None. 

Excessive. 

None. 

None. 

in  joints. 

Symmetry  of  le- 

Remarkable      and 

Usually  none. 

Irregular. 

Irregular. 

sions. 

characteristic. 

Nodules. 

Heberden's  nodes. 

Tophi. 

Irregular  nodes. 

Irregular   cutane- 
ous nodules. 

Tenderness. 

Slight,  if  any. 

Greatest  at  sides  of 

Greatest  in  front 

Excessive  and  dif- 

joint. 

and  back  of  joint. 

fuse. 

Salicylates. 

No  effect. 

Little  if  anv  effect. 

Slight  effect. 

ISIarked  effect. 

Colcliicura. 

No  effect. 

Marked  effect. 

No  efl'ect. 

No  efi'eet. 

Etiology. 

A     tropho-neurosis 
of  unknown  origin. 

Uric  acid,  often  die- 
tetic. 

Unknown. 

Microbic  (?). 

Predominant  sex 

Females  5  :  1. 

Males,  decidedly. 

Alike. 

Males  slightly. 

Commonest  age. 

Progresses  25th-55th 

35th  to  55th  years. 

40th  to  80th  years. 

15th  to  i'lth  years. 

Social  position. 

year. 
Cliiefly  poorer  class. 

Chiefly  richer  class. 

Excess  of  uric  acid 

in  the  blood  ;  tophi 

Little  influence. 

Do. 
High  temperature 

and  sweating. 

in  the  ears. 

Syringomyelia  may  sometimes  present  joint  lesions  similar  to  those 
of  arthritis  deformans,  which  may  endure  for  ten  years  (Beevor  and 

'  I  have  just  preKenterl  a  case  of  Charcot's  disease  at  my  clinic  in  wliich  the  femur 
and  tibia  were  more  enlarjijed  than  I  Iiave  ever  seen  (hem  in  rheumatoid  arthritis. 
^  Si.  liarlliolomad i<  IIonp.  Reports,  IS'.K),  vol.  xxvi.  ]).  77. 
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Lunn)/  but  other  symptoms  of  spinal  cord  disease  are  always  present 
to  establish  diagnosis. 

Gout  and  RheumutiHin. — It  is  highly  important  to  discriminate  be- 
tween rheumatoid  arthritis  and  chronic  gout  and  rheumatism,  especially 
as  the  treatment  for  these  several  diseases,  as  well  as  the  prognosis,  is 
radically  different.  To  facilitate  this  study  I  have  arranged  the  preced- 
ing table.  To  its  individual  statements  there  are  occasional  exce})tions, 
as  such  a  table  can  naturally  only  include  average  or  typical  cases.  It 
is,  however,  the  irregular  or  obscure  cases  which  are  deceiving,  but  in 
these  usually  some  half  dozen  symptoms  can  be  selected  from  the  table 
by  which  a  positive  diagnosis  can  be  made. 

As  a  sequel  to  acute  rheumatism,  fusiform  enlargement  of  the  joints, 
called  by  Jaccoud  "  rheumatisme  fibreux"  may  remain  for  months  and  bear 
some  clinical  resemblance  to  arthritis  deformans,  especially  as  there  may 
be  accompanying  muscular  atrophy.  This  condition  is  especially  apt  to 
occur  in  the  knees,  and  I  have  seen  two  such  cases,  in  both  of  which  a 
pseudo-ankylosis  prevented  walking  for  upward  of  t^vo  years,  but  com- 
plete recovery  with  full  return  of  muscular  power  followed  treatment. 
The  condition  is  not  always  recovered  from,  but  the  subsequent  course 
of  the  disease  is  wholly  different  from  rheumatoid  arthritis,  and  the 
pathological  changes  involve  neither  bones  nor  cartilages. 

Peognosis. — The  prognosis  for  ultimate  cure  is  hopeless,  but  for 
relief  or  arrest  in  early  cases  it  is  'very  good.  Even  such  advanced 
cases  as  those  represented  in  the  illustrations  (Figs.  93,  94,  95,  pp.  982- 
984)  accompanying  this  article,  derived  some  benefit  from  treatment, 
and  patients  may  live  in  such  condition  in  fair  general  health  for  many 
years  if  properly  cared  for.  This  is  no  doubt  owing  to  the  striking  lack 
of  any  tendency  in  this  disease  to  involve  viscera  or  bloodvessels,  such 
as  characterizes  rheumatism  (endo-  and  pericarditis)  and  gout  (arterio- 
sclerosis, cirrhoses  of  kidney  and  other  organs). 

The  natural  course  of  the  disease  in  its  multiple  type,  if  uninterrupted 
by  treatment,  tends  to  a  slow  progression  from  the  smaller  to  the  larger 
joints,  and  renders  the  patient  more  and  more  dependent,  helpless,  and 
finally  bedridden.  The  young  are  more  amenable  to  treatment  than  the 
aged,  but  in  the  latter  the  disease  advances  more  slowly  and  with  less 
permanent  crippling.  The  disease  may  last  twenty  years  or  more,  or 
the  patient  may  die  from  some  intercurrent  affection.  Anaemic  patients 
do  poorly.  Patients  who  ])resent  the  greatest  deformities  of  the  lower 
limbs  may  have  the  least  in  the  fingers,  and  are  able  to  do  much  for 
themselves  within  the  limitations  of  lying  in  bed. 

Treatment. — A  patient  presenting  the  symptoms  of  arthritis  de- 
formans must  be  treated  as  an  invalid  with  lowered  vitality,  and  no 
graver  mistake  can  be  made  than  by  treating  him  by  depletion,  as  if  he 
had  gout.  Aside  from  occasional  simple  local  measures,  the  treatment 
should  be  almost  wholly  hygienic  and  dietetic.  The  patient  should  re- 
move from  a  damp  locality  or  ill-ventilated  apartment,  and  seek  abun- 
dant fresh  air,  sunshine,  good  food,  and  cheerful  surroundings,  avoiding 
as  fiir  as  possible  all  sources  of  anxiety  and  worry.  He  should  dress 
warmly,  wearing  woollen  next  the  skin  and  sleeping  in  flannels  in  winter. 

A  reasonable  variety  in  diet  may  be  allowed,  so  that  it  is  ample  and 

'  Clin.  Soc.  Trans.,  London,  189-4,  vol.  xxvii.  p.  209. 
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nourishing.  Cereals,  with  fresh  vegetables  and  fruits,  and  especially 
abundant  animal  food,  should  be  eaten.  Plenty  of  good  milk,  cream, 
butter,  beef,  mutton,  poultry,  eggs,  and  fish  must  make  the  basis  of  the 
menu.  The  use  of  malt  liquors — ale,  stout,  porter,  malt  extracts — with 
meals  is  also  to  be  recommended.  In  many  cases,  if  the  appetite  fails 
from  lack  of  ability  to  exercise  and  be  in  the  open  air,  it  is  desirable  to 
supplement  the  three  regular  meals  of  the  day  by  offering  food  between 
them,  such  as  milk,  egg-nogg,  or  broth  with  biscuits. 

Internal  medication  is  of  little  avail  in  any  ease  of  long  standing. 
Many  clinicians  prescribe  potassium  iodide  (gr.  x.,  t,  i.  d.  well  diluted 
in  milk  or  A^ichy),  and  Garrod  prescribes  free  iodine  (TRj)  in  sherry.  I 
have  given  piperazine  faithful  trial,  but  have  seen  no  benefit  from  it. 
The  syrup  of  the  iodide  of  iron  is  a  useful  tonic  for  children  (tTlv,  t.  i.  d. 
diluted  in  water). 

Cod-liver  oil  is  the  best  tonic  for  arthritis  deformans,  and  if  ansemia 
is  decided  iron  and  arsenic  may  be  advantageously  prescribed.  The 
remedies  for  gout  and  rheumatism — colchicum,  salicylates,  alkalies — 
are  worse  than  useless,  and  the  less  medicine  given  the  better.  Opium 
also  should  be  avoided  on  account  of  the  exceeding  chronicity  of  the 
disease,  and  effort  should  be  made  to  relieve  pain  by  simple  anodynes 
or  local  applications. 

Muscular  exercise  must  be  limited  by  the  onset  of  either  pain  or 
fatigue.  Muscular  cramps  may  be  relieved  by  use  of  tincture  of  hyos- 
cyamus  (Garrod),  and  muscular  atony  may  be  somewhat  counteracted 
by  gentle  friction  and  massage.  Electricity  is  of  value  only  in  so  far  as 
it  exercises  the  weakened  muscles  by  causing  their  contraction. 

Local  Treatment. — If  the  swelling  of  the  joints  is  acute  and  painful, 
relief  may  be  obtained  from  belladonna  liniment  or  from  application  of 
gl}'cerine  and  guaiacol  in  equal  parts,  combined  with  rest  and  support 
upon    splints,  the  affected  joints  being  wrapped  in  cotton  and  oilsilk. 

The  stiffness  of  chronic  cases  is  to  be  relieved  more  by  hydrotherapy 
with  judiciously  applied  massage  or  Swedish  movements  than  in  any 
other  way,  but  all  such  treatment  must  be  mild  at  first  or  it  will  make 
matters  worse,  and  the  patient  should  understand  that  it  must  be  con- 
tinued for  fully  a  month  or  six  weeks  before  very  decided  results  are 
obtainable.  Gentle  friction  with  oil  or  lanolin  tends  to  promote  the 
absorption  of  effusions  and  increase  motility. 

I  have  found  tlic  daily  soaking  of  the  joints  for  ten  minutes  in  water 
as  hot  as  can  be  borne,  accompanied  by  their  massage,  to  often  produce 
very  considerable  improvement  in  reduction  of  ligamentous  swelling  and 
fluid  accumulation,  though  of  course  exostoses  cannot  be  influenced  by 
such  treatment.  Patients  who  are  fairly  strong  derive  improvement 
from  the  Scotch  douche,  alternate  hot  and  cold  Mater  doucliing  under 
considerable  pressure.  I  jiave  recently  made  successful  trial  of  the  new 
local  hot-air  apparatus  in  several  cases.  The  joints  are  enclosed  in  an 
adjustable  box,  made  to  fit  about  any  variety  of  joint,  and  air  heated  by 
a  lamp  to  180°  or  200°  F.  is  passed  around  them  for  three  quarters  of 
an  hour.  If  a  cloth  l)e  laid  over  the  joints,  it  becomes  moistened  with 
the  intense  local  ])ers[)irati(^n  excited  and  acts  very  nuich  as  a  ])ou]tice, 
so  that  for  an  hour  or  two  after  removal  of  the  apparatus  the  skin  looks 
almost  parboiled,  but  it  soon  regains  its  natural  aj)pearance. 
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Hot  local  vapor  baths  have  bee)i  eiii])loyod,  and  Haygarth,  Striimpell, 
and  others  extol  the  use  of  hot  sand.  General  hot-water  or  vapor  baths 
are  too  debilitating  for  advanced  cases,  and  their  use  should  be  con- 
demned. As  regards  mineral  baths,  more  usually  depends  upon  care  in 
the  mode  of  gi\'ing  them  than  u])on  the  quality  of  the  waters  them- 
selves, although  the  sulphur  waters  appear  to  be  the  best. 

Such  systems  of  bathing,  douching,  and  massage  as  are  practised 
at  Aix-les-Bains  in  Savoy  with  hot  sulphurous  water,  or  at  Aix-la-Cha- 
pelle,  or  in  this  country  at  Glenwood  hot  sulphur  springs  in  Colorado, 
and  the  hot  sulphur  springs  of  Virginia,  often  give  great  relief  to  those 
whose  means  enable  them  to  travel,  and  a  "  course  "  at  such  institutions 
should  be  taken  at  least  once  a  year,  but  only  in  the  early  stages  of  the 
disease,  or  more  harm  than  good  follows. 

The  progress  of  the  disease  is  often  stayed  by  winter  residence  in  a 
w^arm  climate,  such  as  that  of  Southern  California  near  Los  Angeles,  or 
in  Cairo  or  Tangiers.  A  mere  change  of  scene  and  climate  is  often 
beneficial  by  improving  the  general  health  and  occupying  the  mind  with 
new  interests,  and  keeping  the  patient  cheerful. 


GOUT. 

By  W.  GILMAN  THOMPSON,  M.  D. 


Synonyms, — Podagra  ;  Fr.  Goutte  ;  Ger.  Gicht ;  Ital.  Gotta. 

Definitions. — Gout  is  a  disease  characterized  by  recurrent  arthritis, 
gradual  deposition  of  sodium  biurate  in  the  joints  of  the  extremities  and 
their  vicinity  as  well  as  elsewhere  in  the  body,  and  by  more  or  less 
severe  and  irregular  constitutional  symptoms. 

Clinically,  it  is  convenient  to  recognize  acute  and  chronic  forms, 
while  the  irregular  manifestations  of  gout,  both  hereditary  and  acquired, 
are  classed  under  the  subheading  Goutiness  (Ewart),  or  the  gouty  diath- 
esis (page  1020). 

Legitimate  gout  is  a  term  used  to  describe  the  more  active  or  typical 
form  of  the  disease  with  prominent  localization  of  uratic  deposits  in  the 
joints,  which  provokes  an  intense  inflammatory  reaction  in  the  surround- 
ing tissues,  with  constitutional  disturbance  exhibited  by  the  nervous, 
circulatory,  digestive,  and   excretory  systems. 

Irregidar  gout  is  a  term  applied  to  various  indefinite  manifestations 
of  gout  which  may  be  either  hereditary  or  acquired  ;  such,  for  example, 
may  be  attacks  of  asthma,  peripheral  neuralgias,  headache,  and  eczema, 
or  other  cutaneous  lesions.  These  and  similar  phenomena  will  be  con- 
sidered under  Goutiness,  page  1022. 

Latent  gout,  hidden  gout,  suppressed  goid,  are  terms  used  to  express 
the  existence  of  conditions  similar  to  those  of  irregular  gout,  but  fre- 
quently less  pronounced.  Such  are  often  manifested  by  gastric  or  car- 
diac crises,  modifications  in   the  urinary  secretion,  etc. 

As  insisted  upon  by  Bouchard,  it  should  be  emphasized  that  gout  in 
any  form  is  really  a  chronic  malady — a  refy  chronic  malady — often 
insidiously  operating  from  infancy  if  hereditary,  and  hence  the  form 
clinically  known  as  acute  is  merely  an  epiphenomenon — a  climax 
reached  in  the  development  of  conditions  which  have  perhaps  been  in 
operation  for  decades. 

Ewart  ^  defines  gout  as  primarily  a  perversion  of  nutrition  capable 
of  producing  eventually  structural  changes  ;  "  in  a  word,  it  is  a  func- 
tional derangement  fraught  with  organic  consequences." 

History. — For  many  centuries  gout  has  been  well  known,  and  even 
in  general  literature  it  has  filled  an  important  role  in  furnishing  moral- 
ists and  satirists  with  lessons  and  gibes  aimed  at  the  affluent  or  those 
whose  habits  of  ease  and  luxury,  or  lack  of  self-control  in  resisting  the 
good  things  of  the  table,  have  always,  in  the  public  mind  at  least,  been 
regarded  as  essential  predisposing  factors. 

Aretseus  of  Cappadocia  in  the  first  century  of  the  Christian  era  was 

^  Gout  and  Gauiiactis,  London^  1896,  p.  299. 
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the  first  to  differentiate  gout  of  the  foot  (podagra)  from  general  articular 
inflammation.  Coelius  Aurelianus  in  the  sixth  century  wrote  a  more 
accurate  description  of  the  malady,  which  was  then  much  studied  by  the 
physicians  of  the  Alexandrian  School.  In  1560,  Baillou  of  Paris  pub- 
lished the  first  treatise  discriminating  between  gout  and  rheiuiiatism,  and 
this  was  followed  a  little  more  than  a  century  later  (1683)  by  the  famous 
classical  description  of  the  immortal  Sydenham/  in  which  he  maintained 
that  the  local  or  articular  manifestations  of  gout  originated  in  an  effort 
of  Nature  to  eliminate  the  morbific  products  of  a  general  or  constitu- 
tional nutritional  disorder.  In  1795,  Tennant  and  Pearson  derived 
uric  acid  from  gouty  concretions,  and  two  years  later  Fourcroy  and 
Wollaston  pronounced  these  deposits  urate  of  sodium.  In  more  recent 
years  the  pathogenesis  of  gout  has  been  elaborately  investigated  from  all 
standpoints,  from  the  chemical,  clinical,  and  theoretical  sides  as  well  as 
from  that  of  pathological  anatomy,  and  the  names  of  many  noted  authors 
have  become  still  more  famous  from  their  researches  in  this  important 
field.  In  Germany  Virchow,  Senator,  Ebstein,  and  Pfeiffer,  and  in 
France  Charcot,  Rendu,  and  Bouchard,  among  many  others,  have  been 
prominent  contributors  to  the  literature  of  gout.  It  is,  however,  Eng- 
land which  seems  more  directly  than  any  other  European  country  to 
have  followed  early  Greece  and  imperial  Rome  in  fostering  the  malady 
which  many  an  emperor  or  king  would  have  given  half  his  sovereignty 
to  be  freed  from,  and  it  is  in  England  that  by  far  the  most  important 
additions  to  the  knowledge  of  the  disease  have  been  made  during  this 
century  by  such  men  as  Scudamore,  Prout,  Graves,  Todd,  Watson,  Sir 
Alfred  B.  Garrod  (1848),  Sir  Dyce  Duckworth,  Sir  William  Gull,  and, 
quite  recently,  by  Alexander  Haig,  Sir  Willoughby  Wade,  and  William 
Ewart.  It  is  a  curious  fact  that  many  among  the  notable  authorities 
upon  gout  have  been  sufferers  from  it  themselves  for  years,  and  hence 
have  given  singularly  graphic  clinical  descriptions. 

Etiology  of  Gout  in  General. — Fundamentally,  gout  is  the  re- 
sult of  a  disturbed  metabolism,  consisting,  probably,  in  defective  oxida- 
tion of  proteids,  and  combined  with  faulty  elimination  of  their  waste 
products.  The  theories  of  the  underlying  conditions  which  produce  this 
faulty  proteid  metabolism  will  be  better  appreciated  after  reference  to  the 

Predisposing  causes.— «J7e/-ec?%  is  chief  among  predisposing  causes. 
It  is  the  rule  rather  than  the  exception  for  parents  who  are  strongly 
gouty  to  transmit  the  gouty  diathesis  to  their  children.  EsjDecially  is 
this  true  in  the  male  line  of  descent,  and  of  all  cases  of  gout  more  than 
one  half  have  been  shown  to  be  of  hereditary  origin.  It  should  be 
observed,  however,  that  in  addition  to  the  inheritance  of  the  gouty  vice 
an  individual  often  inherits  the  affluence  wliich  enabled  his  father  to 
acquire  those  habits  of  indolence  and  luxurious  living  which  originally 
contributed  to  the  development  of  the  disease,  and,  if  he  adojits  those 
same  habits  of  life,  he  is  i\\Q  more  apt  to  precipitate  an  acute  attack. 
An  interesting  phenomenon  of  the  heredity  of  gout  is  its  variation  in 
type  in  successive  generations,  "  the  arthritic  Ix'ing  succeeded  for  one  or 
even  two  generations  by  the  cutaneous,  the  cah^ulous,  the  nervous,  or  some 
other  visceral  form,  after  which  arthritic  gout  may  again  occur  "  (Ewart). ^ 

Age. — The  disease  has  been  quite  rarely  recognized  even  among  the 

^  A  Treatise  on  Gout.  ^  Op.  cit.,  p.  26. 
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newborn,  and  in  those  cases  in  which  the  heredity  can  be  traced  for 
several  generations  or  is  otherwise  intensified  the  symptoms  are  some- 
times apparent  by  the  period  of  ])uberty.  In  general,  however,  the  dis- 
ease does  not  fairly  develop  until  after  thirty  years  of  age,  although  in 
hereditary  cases,  latent  or  irregular  symptoms — such,  for  instance,  as  a 
tendency  to  catarrhal  attacks  or  neuralgias — may  be  recognized  many 
years  earlier.  Trousseau  '  reported  a  case  of  gout  and  asthma  in  a  child 
of  five  years.  The  period  from  thirty  to  fifty  years  is  that  in  which  the 
disease  becomes  acutely  manifest  for  the  first  time  in  by  far  the  larger 
proportion  of  cases,  and  it  will  be  observed  that  this  corresponds  with 
the  age  at  which  a  man  accustomed  to  energetic  outdoor  exercise  in  his 
youth  naturally  passes  from  the  stage  of  development  and  youthful 
activities  into  that  of  greater  cares  and  responsibilities.  Feeling  still 
vigorous  and  ambitious,  he  gives  less  time  to  exercise  and  recreation 
and  more  to  the  pleasures  of  the  table,  which  his  increasing  prosperity 
enhances.  He  continues  to  eat  and  drink  more  than  he  needs  in  his 
more  sedentary  life,  and  the  activity  of  his  excretory  organs  is  no  longer 
stimulated  by  vigorous  exercise.  It  is  now  that  the  long  latent  or  the 
hereditary  gout  first  manifests  itself  by  an  unmistakable  acute  attack, 
and  gives  a  warning  which,  if  not  met  by  a  radical  change  in  mode  of 
life,  will  inevitably  be  repeated  at  no  distant  date. 

The  disease  is  also  rare  at  the  opposite  extreme  of  life,  unless,  in- 
deed, it  has  begun  in  middle  life  and  become  chronic.  Fagge  saw  a  case 
at  seventy  years,  and  Garrod  one  at  eighty,  and  one  at  nearly  ninety 
years  of  age. 

Haig  ^  suggests  that  one  reason  for  the  greater  prevalence  of  gout  in 
those  past  middle  life  is  that  the  joints  of  such  persons  are  less  vascular 
and  less  alkaline  than  in  early  youth,  and  are  more  sensitive  to  expo- 
sure to  cold. 

Sex. — Typical  gout  is  fully  twenty  times  more  prevalent  among  men 
than  women,  although  "  goutiness  "  is  nearly  equally  represented  in  the 
two  sexes.  This  difference  is  apparently  greater  than  is  to  be  accounted 
for  by  habits  of  life,  of  eating  and  drinking,  etc.  In  the  allied  affec- 
tions, rheumatism,  rheumatoid  arthritis,  etc.,  the  numerical  diflFerence 
between  the  sexes  is  less  striking.  Women  often  show  the  gouty 
diathesis  or  "  goutiness "  even  when  they  may  not  have  acute  attacks 
of  gout,  and  it  is  more  often  manifest  in  them  than  are  the  severe  acute 
and  chronic  forms.  Fagge  ^  suggested  that  the  periodical  outlet  afforded 
by  the  catamenia  may  have  some  bearing  upon  the  relative  infrequency 
of  acute  gout  in  women.  It  is  certainly  more  prevalent  among  women 
after  the  menopause,  as  originally  observed  by  Hippocrates. 

Social  Condition. — From  the  frequent  references  made  to  high  living 
and  gout  the  impression  often  prevails  that  this  causative  relation  is 
always  present.  It  is  quite  true  that  the  majority  of  cases  of  gout  occur 
among  those  w^hose  means  enable  them  to  live  luxuriously,  eat  richly- 
cooked  food,  including  abundant  meats,  and  drink  rich  wines,  while  at 
the  same  time  they  take  too  little  exercise  and  live  an  indolent  indoor 
life.     It  is  equally  true  that  there  exists  the  "  poor  man's  gout,"  found 

*  Clinical  Medicine,  vol.  ii.  p.  317. 

2  Proceed.  Royal  Med.  and  Chir.  Soc,  April,  1890,  p.  109. 

^  Principles  and  Practice  of  Medicine,  vol.  ii. 
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among  hard -worked,  ill-fed  laboring  men,  chiefly  past  middle  life,  who 
also  drink  much  heavy  malt  liquor.  In  Bellevue  Hospital,  where 
patients  of  this  class  predominate,   I  see  such  cases  every  year. 

GeogvapMcal  Distribution. — It  is  doubtful  whether  geographical  dis- 
tribution, per  se,  has  much  to  do  with  the  development  of  gout  aside 
from  furnishing  fovorable  conditions  for  luxurious  living.  The  Euro- 
pean, prone  to  gout,  who  goes  to  live  among  natives  of  any  other  clime, 
who  never  have  it,  if  he  adopts  the  habits  of  a  gourmet  will  develop  an 
attack  as  promptly  as  if  he  were  at  home.  It  is  therefore  owing  mainly 
to  different  social  customs  and  local  habits  of  eating  and  drinking  de- 
pending upon  the  natural  products  of  a  country,  that  variation  in  the  dis- 
tribution of  the  disease  is  due.  Poverty,  with  temperance,  and  outdoor  life 
do  not  beget  the  disease  :  poverty,  as  v/ell  as  affluence,  with  intemperance 
in  both  eating  and  drinking,  and  indoor  life  do  beget  it.  It  is  therefore 
most  common  in  luxurious  aristocratic  capitals  and  social  centres,  while 
it  is  almost  unknown  on  the  plains,  in  mountainous  regions,  or  farming 
countries. 

Formerly,  and  again  owing  rather  to  habits  of  life,  during  the  Em- 
pire, gout  was  very  prevalent  in  Greece  and  Italy.  To-day  its  chief 
centres  are  in  England  and  Holland,  In  France  it  is  commonest  in 
Brittany  and  Normandy  and  in  the  champagne  and  rich  wine-growing 
provinces  of  Lorraine  and  Burgundy.  It  is  far  less  common  in  Ger- 
many and  Russia,  and  in  Scandinavia  it  is  rare  (Fagge  ^)  except  in  a 
few  large  cities. 

In  the  early  history  of  the  United  States,  in  days  which  involved 
much  hardship  and  exposure,  when  the  simplest  habits  of  life  were  a 
necessity,  gout  was  seldom  encountered,  except  as  an  hereditary  disease 
imported  from  Europe.  To-day  two  classes  of  American  residents 
exhibit  it :  first,  foreigners  among  the  poorer  population  who  crowd  the 
larger  cities  of  the  Atlantic  States,  and,  second,  the  well-to-do  natives 
of  larger  cities  throughout  the  country,  who,  as  the  country  grows  richer, 
are  in  greater  danger  of  courting  gout  by  their  habits  of  life.  It  is 
doubtful,  however,  whether  the  disease  will  ever  become  nearly  so 
prevalent  in  the  United  States  as  it  has  been  for  centuries  in  England, 
and  the  timely  revival  of  athletic  sports,  especially  golf  and  wheeling, 
will  do  much  to  j^revent  it.  Certainly  at  the  present  time  the  gouty 
diathesis,  or  "  goutiness,"  is  much  more  prevalent  in  the  United  States 
than  chronic  gout,  and  far  more  so  than  typical  severe  acute  gout,  such 
as  Svdenham  ^  described,  which  is  a  comparatively  rare  affection  here. 
H.  C.  Wood'^  of  Philadel]ihia,  in  referring  to  this  subject,  says  that  in 
all  his  experience  he  recalls  but  two  cases  of  "  Sydenham's  gout." 

Climate  and  Season. — The  same  observations  may  be  made  in  regard 
to  climate  which  liavc  already  been  applied  to  geographical  distribution. 
The  disease  is  undoubtedly  most  prevalent  in  the  mid-temperate  zone 
and  in  climates  where  a  considerable  portion  of  the  year  is  spent  indoors, 
and  wliere  the  inhabitants  seem  to  feel  the  need  of  frequent  alcoholic 
stimulation.  Gout  is  more  prevalent,  or  rather  acute  exacerbations  are 
more  prevalent,  in  the  autumn  and  early  spring  than  in  seasons  which 

'  Tert-hook  of  Mrrlirlnr,  vol.  ii.  ]).  804. 

^  Worhn  o/  'Tliomna  Sydenham,  M.  D.,  Lc^ndon,  printed  for  the  Sydenham  Society, 
18.">0,  vol.  ii.  "  Journ.  Amer.  Med.  Assoc.,  1897. 
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are  less  changeable  or  more  tempting  to  ontdoor  life  and  exercise.  A 
first  attack  will  often  occur  in  the  autumn  or  winter,  and  later  ones  in 
the  spring.  In  general,  climate  and  season  have  less  effect  upon  gout 
than  upon  rheumatism,  and  chronic  gout  seems  usually  quite  inde- 
pendent of  season,  but  its  acute  exacerbations  may  be  sometimes  fore- 
stalled by  a  winter  residence  in  a  warm  climate,  like  that  of  Egypt  or 
Algeria. 

Toxic  Agents. — Many  poisons  have  acquired  the  reputation  of  causing 
gout,  some  by  direct  irritation,  others  by  the  insoluble  compounds 
which  they  are  believed  to  form  with  uric  acid,  or  by  causing  uric  acid 
to  accumulate  in  the  tissues,  perhaps  by  modifying  the  normal  degree 
of  alkalinity  of  the  blood.  Among  these  various  substances  lead  ranks 
as  of  first  importance,  and  Haig  ^  mentions  opium,  cocaine,  antipyrine, 
strychnine,  iodides,  nitrites,  some  sulphates,  hypophosphites  and  chlo- 
rides, lithia,  mercury,  acids,  etc.  Chronic  lead-poisoning  is  often  asso- 
ciated with  gout,  more  particularly,  however,  with  the  gouty  diathesis. 
Garrod  and  Haig  found  that  when  pills  of  lead  acetate  were  adminis- 
tered to  the  gouty,  less  uric  acid  was  eliminated  by  the  kidneys  than 
before,  and  existing  gouty  conditions  became  worse.  It  is,  however, 
doubtful  whether  lead-poisoning  can  ever  excite  gout  in  an  individual 
who  neither  inherits  the  diathesis  nor  who  is  in  process  of  acquiring  it ; 
for  the  majority  of  lead-poisoning  cases  are  never  gouty.  I  have  seen 
many  among  the  worst  of  them  without  gout.  The  metal  can  produce  a 
granular  contracted  kidney  undistinguishable  from  that  of  gout,  and  it 
also  causes  advanced  degrees  of  arterio-sclerosis,  both  being  factors 
strongly  tending  to  enhance  existing  gouty  tendencies  ;  but  beyond 
this,  as  a  primary  cause  of  gout,  lead  has  no  true  claim. 

Nobecourt^  has  made  a  critical  study  of  saturnine  gout,  and  finds  it 
most  common  among  housepainters,  who  are  very  slowly  poisoned. 
More  rapid  lead  intoxication  from  working  in  white  lead  is  apt  to  de- 
velop symptoms  of  lead  palsy  or  colic  early,  and  the  workmen  give  up 
before  they  have  become  gouty. 

(Further  reference  to  this  matter  will  be  found  in  the  article  by 
Finley  upon  Chronic  Lead-poisoning,  Vol.  III.  p.  722.) 

Other  Diseases. — It  is  possible  that  the  frequent  association  of  gout 
with  particular  diseases,  notably  diabetes  meUitus,  may  be  due  to  the 
development  of  toxic  agents  in  the  blood. 

Gout  is  often  associated  with  tuberculosis,  and  especially  the  con- 
dition known  as  scrofula,  and  it  may  occur  in  connection  with  rheuma- 
tism, although  there  is  no  definite  etiological  connection  between  the 
two  diseases.  It  may  develop  in  those  having  granular  nephritis,  but 
the  latter  is  more  often  a  complication  or  sequel  of  the  former.  The 
same  is  true  of  asthma.  Ewart  ^  writes  :  "  In  a  man  confined  to  his 
bed  with  hemiplegia,  the  leg  recovering  quickly  and  the  arm  remaining 
paralyzed,  gout  may  develop  in  the  paralyzed  hand."  Fully  30  per 
cent,  of  cases  of  cholelithiasis  occur  among  gouty  victims  (Bouchard.) 

Exposure  to  cold,  fatigue,  and  other  debilitating  conditions  predis- 
poses somewhat  to  the  development  of  gout.  Roberts  lays  great  stress 
upon  the  influence  of  cold.     Cold  acting  locally  upon  the  toe  or  other 

1  Uric  Acid  in  Causation  of  Disease,  2d  ed.,  jjp.  23,  24.         ^  Edin.  Med.  Jown.,  1897. 

*  Op.  ciL,  p.  156. 
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joints  is  regarded  bv  some  authors  as  a  determining  factor  in  localization 
of  the  inflammation  in  them,  and  Garrod  says  that  persons  having  cold 
ears,  from  feeble  circulation,  are  most  apt  to  have  tophi  in  them. 

Injury  to  a  joint  may  focus  the  inflammation  in  it.  The  comraor. 
explanation  of  the  greater  prevalence  of  gout  in  the  big  toe  is  that  it  not 
only  is  at  a  remote  part  of  the  circulation,  but  in  walking  is  subjected  to 
constant  shock  and  the  strain  of  bearing  the  weight  of  the  body.  This 
view  is  controverted  by  Wade  (see  page  1002). 

General  Condition. — It  cannot  be  positively  said  that  gout  occurs 
exclusively  in  any  particular  class  of  persons  as  regards  their  general 
condition,  for  it  is  recognized  in  the  underfed  as  well  as  the  overfed, 
in  those  of  nervous  as  well  as  those  of  phlegmatic  temperament,  in  the 
scrofulous  or  in  the  full-blooded  or  the  anaemic. 

Diet. — Whatever  views  are  held  in  regard  to  the  influence  of  dietetic 
errors  in  originally  causing  gout,  it  is  everywhere  admitted  that,  once 
established,  the  disease  is  maintained  and  fostered  both  by  gluttony  and 
by  eating  special  articles  of  food,  especially  sugars.  It  is,  moreover,  a 
fact  that  if  some  forms  of  alcoholic  beverages  are  taken  with  these  arti- 
cles of  food,  the  effect  of  both  is  much  enhanced.  Such  a  combination 
as  a  sweet  pasty  and  a  glass  of  rich  port  or  madeira  may  nearly  cost  the 
gouty  victim  his  life.  Sweet  and  effervescing  wines,  champagne,  etc., 
in  combination  with  saccharine  food,  cause  fermentation  and  hyperacidity 
in  the  stomach.  It  is  also  not  to  be  overlooked  that  under  some  condi- 
tions starvation  is  equally  capable  with  gluttony  of  precipitating  an  at- 
tack of  gout  in  one  who  is  subject  to  the  malady.  In  summary,  no  one 
article  of  food  or  drink  may  cause  gout,  and  the  worst  dietetic  habits  for 
the  gouty  are  overeating  and  overdrinking  in  general — i.  e.  gluttony — 
and  in  particular  the  eating  of  too  much  meat  and  the  combination  of 
sweets  with  certain  other  foods,  notably  sweet  or  acid  fruits  and  wines. 
Sir  Dyce  Duckworth  holds  the  combination  of  sugar  with  vegetable  acids 
especially  at  fault.  Sugar  under  some  conditions  of  gastric  and  intes- 
tinal fermentation  forms  lactic  acid,  which  in  turn  may  split  to  yield 
carbon  dioxide,  which,  according  to  Ralfe,  forms  acid  salts  of  sodium 
and  potassium  from  their  neutral  compounds,  thereby  reducing  the  alka- 
linity of  the  blood  and  synovia. 

Sir  Dyce  Duckworth  believes  that  there  is  "  present  in  the  gouty  a 
peculiar  incapacity  for  normal  elaboration  within  the  whole  body,  not 
merely  in  the  liver  or  in  one  or  two  organs  of  food,  whereby  uric  acid  is 
found  at  times  in  excess  or  is  incapable  of  being  duly  transformed  into 
more  soluble  and  less  noxious  products  ; "  and  he  agrees  with  Ralfe  that 
the  failure  to  complete  the  uric  acid  metabolism  is  due  primarily  to  defi- 
cient or  disturbed  innervation.  According  to  such  doctrines,  excessive 
consumption  of  meat  must  be  a  strong  factor  in  the  production  of  gout, 
and  this  idea  corresponds  with  the  distribution  of  the  disease  mainly 
among  civilized  races  whose  diet  consists  very  largely  of  animal  food, 
wluM-cas  it  is  comparatively  unknoM'u  among  vegetarian  savages  like  the 
South  African  plantain-(!ating  negroes.  On  the  other  hand,  an  exclusive 
jneat  diet  is  not  alone  causative,  for  the  most  northern  Eskimos,  who 
])0ssess  no  foods  but  meats  and  fats,  and  who  have  nothing  to  make 
alcohol  out  of,  are  not  subject  to  gout.  Moreover,  gout  may  develop  in 
persons  who  have  Ix'cn  most  abstemious  all  their  lives  in  both  eating  and 
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drinking  ;  but  such  cases  are  usually  hereditary.  It  is,  therefore,  not 
meat  alone,  but  meat  taken  in  excess,  with  either  malt  liquors  or  sweet 
wines,  champagne,  etc.,  which  may  be  responsible  for  exciting  gout  in 
those  who  are  susceptible  to  it. 

With  regard  to  the  habit  of  overeating,  Sir  H.  Thompson  says  that 
in  early  life  it  may  give  rise  to  occasional  attacks  of  biliousness,  but 
after  the  first  half  of  life  has  been  spent  the  remaining  half  may  be 
affected  in  a  different  way,  and  "  recurring  attacks  of  gout  perform  the 
same  duty  or  nearly  so  at  this  period  of  life  that  bilious  attacks  accom- 
plished in   youth." 

In  regard  to  the  primary  influence  of  erroneous  diet,  Ewart'  holds 
that  gout  is  not  due  so  much  to  faulty  alimentation — not  to  meat-poison- 
ing— but  to  faulty  nutrition  or  behavior  of  the  tissues  toward  the  nutri- 
tive fluids  of  the  body,  aided  by  faulty  innervation. 

Alcohol  exerts  one  of  the  strongest  influences  in  the  production  of 
gout,  but  it  seems  to  be  certain  that  forms  of  alcoholic  drinks,  notably 
those  containing  sugars  and  fermentation  products,  are  the  most  injuri- 
ous. Among  the  laboring  classes  in  England,  who  drink  porter,  stout, 
and  heavy  ales,  gout  is  often  seen,  whereas  it  is  rare  among  whiskey- 
drinking  Scotchmen,  It  is  not  believed  that  alcohol  alone  in  any  form 
is  apt  to  produce  gout,  although  Garrod  believed  that  pale  bitter  ale 
was  capable  of  so  doing.  The  heavy  sweet  wines,  port,  madeira,  sherry, 
etc.,  have  an  old-established  reputation  for  causing  the  disease.  So  also 
have  sweet  champagnes  and  rich  burgundies.  Sweet  fermenting  cider 
is  similarly  injurious. 

Pathogenesis. — Of  the  many  theories  of  the  pathogenesis  of  gout, 
three  are  deserving  of  special  notice.     These  are — 

1.  The  uric-acid  theory. 

2.  The  nervous  theory. 

3.  The  theory  of  special  nutritive-tissue  disturbance. 

Of  these,  the  older  uric-acid  theory  of  Garrod  has  had  the  most 
adherents  in  the  past,  while  the  nervous  theory  has  lately  gained  much 
ground,  and  the  possibility  must  be  admitted  that  in  some  cases  all  the 
factors  under  discussion  may  be  combined.  All  are  agreed  upon  the 
final  presence  of  uric  acid  in  excess,  the  resultant  deposition  of  biurates, 
and  the  irritant  effect  upon  the  joints  and  tissues  which  these  substances 
€xert.  The  majority  of  authorities  concur  in  the  belief  that  this  irrita- 
tion is  mechanical  rather  than  toxic  in  character,  but  both  Haig  and 
Ebstein  regard  the  circulation  of  urates  in  solution  as  distinctly  toxic. 
Be  this  as  it  may,  all  connective  tissues,  especially  the  fibrous  and  carti- 
laginous tissues  of  the  joints,  are  particularly  prone  to  urate  infiltration. 
The  lymph  and  synovia  most  readily  lose  alkalescence  and  favor  the 
urate  deposit,  and  next  in  frequency  this  applies  to  the  subcutaneous 
connective  tissue,  where  tophi  may  accumulate.  The  difficulty  lies  in 
accounting  for  that  original  peculiar  disturbance  of  normal  proteid 
metabolism  which  underlies  the  clinical  and  anatomical  phenomena. 

1.  The  Uric-acid  Theory. — Garrod  found  a  decided  increase  of  uric 
acid  in  the  blood  of  the  gouty,  as  well  as  a  considerable  lessening  of 
alkalinity.  This  combined  condition  causes  the  precipitation  of  urates 
in  those  parts  of  the  body  where  the  circulation  is  least  active.     The 

^  Op.  cii.,  p.  37. 
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lessened  alkalinity  may  be  brought  about  by  yarious  conditions — in  tlie^ 
case  of  oyereating  of  animal  foods  by  indigestion,  and  consequent  forma- 
tion of  lactic  and  fatty  acids  in  excess,  which,  on  being  absorbed,  influ- 
ence the  blood  in  the  manner  described.  The  process  is  often  further 
aided  by  defectiye  elimination  through  the  kidneys.  The  condition  of 
the  blood  accounts  for  the  constitutional  symptoms,  and  the  sudden  local 
precipitation  of  biurates  is  so  irritating  to  the  tissues  as  to  cause  an  acute 
inflammation.  In  brief,  this  theory  comprises  an  accumulation  of  pro- 
teid  waste  in  the  blood,  which  may  be  due  to  (1)  increased  consumption, 
(2)  imperfect  assimilation,  (3)  imperfect  elimination.  Probably  either 
one  of  these  factors  may  originate  the  condition  of  gout,  but  in  any  pro- 
tracted case  they  sooner  or  later  all  take  part. 

Latham  ^  has  followed  Murchison  in  assigning  chief  importance  to 
failure  of  hepatic  functiou  as  a  cause  of  increased  uric  acid  in  the  body^ 
followed  by  irritability  of  the  nervous  system.  Chemically  speaking, 
he  ascribes  the  trouble  to  the  non-con  version  of  glycosine  to  urea. 

Pfeiffer  believes  the  acute  gouty  attack  to  be  due  to  a  resolution  of 
uratic  deposits  previously  formed,  and  in  support  of  his  view  points  out 
that  the  pain  is  increased  by  alkalies  and  lessened  after  acids,  such  as 
salicylic,  but  this  view  has  been  strongly  controverted  by  both  Roberts 
and  Ebstein. 

Haig  originally  argued  that  diminished  oxidation  of  the  blood  from 
any  cause  gives  rise  to  an  excess  of  uric  acid  in  the  system  ;  this  excess 
is  accompanied  by  lessened  activity  of  the  capillary  circulation,  increased 
vascular  tension,  with  consequent  impaired  metabolism,  and  increased 
formation  of  urea,  acids,  and  the  acid  salts  allied  to  urea.  His  theory 
is  therefore  that  of  the  action  of  uric  acid  in  solution  as  a  toxin,  and  he 
argues  in  favor  of  the  overproduction  of  uric  acid  in  distinction  from 
Garrod,  who  found  retention  more  important  than  overproduction,  ex- 
cept perhaps  in  the  "  poor  man's  gout "  of  inanition. 

No  excess  of  uric  acid  is  necessary,  as  the  diminished  alkalinity  of 
the  blood  is  sufficient  to  cause  precipitation  of  biurates. 

In  summary  of  his  conclusions  Haig  ^  writes  :  "  In  place  of  rheuma- 
tism and  gout,  I  see  but  one  disease,  an  arthritis,  due  to  the  presence  of 
urates  which  under  some  circumstances  will  be  limited  to  one  joint 
(gout)  or  aifect  several  joints  contemporaneously  or  in  succession,  and 
the  heart  also  (rheumatism)."  More  recently  his  views  have  undergone 
some  modification,  and  he  states  '^  that  all  the  latest  evidence  points  to 
the  breaking  down  of  some  special  nitrogenous  substance,  probably 
nuclein,  rather  than  to  simple  deficient  oxidation  of  ordinary  products, 
Vaughan^  also  derives  uric  acid  from  the  breaking  down  of  nuclein. 

Klemperer  finds  that  uric  acid  exists  in  normal  blood  in  quite  inap- 
preciable amonnt,  but  that  in  gout  it  reaches  .067  to  .091  grammes, 
similar  quantities  being  present  in  leuciemia  and  nephritis.  He  further 
finds  no  definite  relation  between  the  uric  acid  in  the  blood  and  that  in 
the  urine,  nor  between  the  amount  present  in  the  urine  at  any  time  and 
the  attacks  of  acute  gout,  tlie  blood  in  gout  being  by  no  means  saturated 

^  Croonian  Lecturen  on  Rheumatiam,  Oout,  and  Diabetes,  1886. 

*  Uric  Acid  as  a  Factor  in  the  Causation  of  Disease,  1894,  2d  ed.  p.  83. 
'  Brit.  Med.  Journ.,  vol.  i.,  189<),  and  Edinb.  Med.  Journ.,  vol.  xli.,  ii. 

*  Assoc.  Amer.  Phys.,  May  4,  1898. 
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with  uric  acid.  He  therefore  conckules  that  an  excess  of  uric  acid  is 
not  the  sole  cause  of  gout,  for  the  solvent  power  of  the  blood  serum  is 
greater  than  the  requirements  of  all  deposits. 

Roberts  found  that  a  proportion  of  uric  acid  in  the  blood  greater 
than  1  part  in  6000  amounts  to  over-saturation,  with  consequent  pre- 
ci[)itation,  whereas  a  proportion  of  1  part  in  less  than  10,000  is  a  state 
of  under-saturation  which  enables  the  l)lood  to  reabsorb  urates.  He 
believes  in  an  increased  absorption  of  urates  by  the  blood,  aided  by 
diminished  renal  excretion,  and  regards  even  the  visceral  symptoms  of 
gout  as  due  to  a  temporary  urated  deposit. 

Levison  attributes  the  increase  of  uric  acid  in  the  blood  to  the 
action  of  leucocytes,  and  thinks  that  uric  acid  accumulates  mainly 
through  non-elimination  by  granular  contracted  kidneys.  Harbaczewsky 
agrees  with  Levison  that  the  formation  of  uric  acid  is  due  to  the  break- 
ing down  of  nucleinic-acid  compounds  of  albumin,  derived  especially 
from  the  leucocytes. 

The  poisonous  effect  of  uric  acid  in  the  system,  alone  and  aside  from 
other  injurious  agencies,  has  been  no  doubt  much  overrated.  Bouchard 
maintains  that  it  is  quite  innocuous  even  in  large  quantity,  and  it  is 
promptly  eliminated  as  urea.  "  Neither  does  the  gouty  man,  saturated 
with  uric  acid,  present  on  the  eve  of  his  attack  any  of  those  symptoms 
which  have  been  described  as  resulting  from  uric-acid  intoxication " 
(Ewart).^  I  have  many  times  given  it  to  animals  hypodermically  in 
quantities  far  exceeding  their  average  daily  output,  without  producing 
any  noticeable  toxic  symptoms,  and  considerable  doses  may  be  taken 
by  man  per  os  without  injury  (Haig).^  In  all  fairness  it  must  be 
admitted  that  uric  acid  cannot  now  be  regarded  as  the  "  essence  of 
gout" — /.  e.  it  must  be  regarded  either  as  a  by-product  or  as  one  of 
several  agents  contributing  the  symptoms  of  the  disease.  In  support  of 
this  statement  I  quote  again  from  Ewart's  ^  admirable  work  :  "  AVe  still 
hesitate,  then,  to  admit  without  further  investigation  that  gout  is  pri- 
marily dependent  upon  uric  acid  as  a  cause,  or  that  uric  acid  necessarily 
exerts  any  exclusive  influence  in  the  production  of  the  phenomena  of 
goutiness."     Bunge  *  expresses  a  similar  opinion. 

It  should  be  emphasized,  moreover,  that  other  uricacidsemias  besides 
the  gouty  do  not  precipitate  urates.  Thus  in  leucfemia  the  blood  con- 
tinually contains  more  uric  acid  than  the  normal  (Bunge),^  with  a  cor- 
respondingly low  coefficient  of  excretion  in  the  urine.  In  this  case  the 
fault  seems  to  lie  chiefly  in  defective  elimination.  The  same  may  be 
said  of  pneumonia ;  but  in  anaemias  the  accumulation  of  excess  of  uric 
acid  is  ascribed  by  von  Jaksch  ^  to  diminished  oxidation. 

At  the  time  of  the  acute  attack  of  gout  the  blood  is  found  to  hold 
much  less  uric  acid  than  when  the  pain  is  absent  and  the  temperature 
normal  (Garrod  and  Haig). 

2.  The  nervous  theory,  which  was  advanced  by  Cullen  in  explanation 
of  the  origin  of  gout,  has  been  modified  somewhat  by  Sir  Dyce  Duck- 
worth^ to  include  a  diathetic  "habit,"  which  may  be  either  inherited  or 

^  Op.  cit,  p.  92.  2  Brit.  Med.  Journ.,  Oct.  3,  1896. 

*  Op.  ciL,  p.  143.  *  Pathological  Chemistn/,  p.  333. 

*  Ibid,  p.  340.  6  2)e,;,/.  med.  Woch.,  1890,  No.  23. 

''  A   Treatise  on  Gout. 
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acquired,  and  from  which,  on  the  one  hand,  rheumatism  may  be  derived, 
on  the  other,  gout.  The  nervous  system  is  held  responsible  for  the  non- 
regulation  of  the  nutritive  processes  of  the  body  whereby  proteid  meta- 
bolism is  incomplete,  uric  acid  accumulates,  and  gout  results.  The  in- 
fluence of  a  disturbed  nervous  system  in  accentuating  the  manifestations 
of  gout,  and  the  additional  nervous  symptoms  so  commonly  associated 
with  gout,  lend  support  to  this  theory. 

Ord,  Laycock,  Mortimer  Granville,'  and  others  have  favored  the 
theory  of  altered  innervation,  and  Buzzard  assumed  a  hypothetical 
centre  for  controlling  the  nutrition  of  joints,  which  was  supposed  to 
exist  in  the  fourth  ventricle.  Duckworth  suggests  that  the  seat  of  the 
nervous  disorder  may  be  in  the  medulla.  Latham  also  upholds  the 
nervous  tlieory,  believing  that  a  central  nerve  lesion  or  functional  dis- 
order initiates  hepatic  derangement  as  an  antecedent  of  gout.  Sir 
Willoughby  Wade  believes  that  the  origin  of  gout  is  a  neuritis  rather 
than  a  neurosis.  He  also  advocates  the  neural  theory  of  the  patho- 
genesis of  gout.^  According  to  his  doctrine,  some  aberration  of  proteid 
metabolism  causes  an  excess  of  quadriurate  of  sodium  in  the  blood, 
lowering  its  alkalinity.  The  stability  of  the  nerve  trunks  is  thereby 
upset  and  the  nerves  become  an  easy  prey  to  irritation.  Neuritis  or 
neuralgia  ensues,  and  the  final  outcome  is  a  neuropathy  affecting  any 
physiological  division  of  the  nervous  system — vasomotor,  trophic,  or 
motor.  Local  outbreaks  are  determined  through  the  vasomotor  nerves. 
The  neuritis  may  be  excited  by  a  primary  inflammation  of  the  joint  or 
originate  independently.  Wade  emphasizes  the  frequent  tenderness  over 
the  knuckles,  backs  of  the  hands,  hypothenar  region,  the  heels  and 
plantar  surfaces,  while  the  trophic  lesions  are  illustrated  in  the  skin, 
thin,  brittle  nails,  joints,  etc.  He  finds  that  tenderness  extends  beyond 
the  zone  of  redness  and  swelling  of  the  great  toe,  following  the  dorsal 
branch  of  the  peroneal  nerv^e,  over  the  inner  side  of  the  great  toe,  the 
bend  of  the  ankle,  etc.  He  argues  that  a  primary  mechanical  irritation 
of  the  joint  produced  by  biurates  would  not  act  with  the  suddenness 
with  which  an  acute  attack  begins,  which  is  better  explained  by  an 
initial  neuropathy.  The  common  localization  of  the  lesion  in  the 
great  toe  joint  is  not  due,  he  believes,  to  its  remoteness  or  to  the  weight 
of  the  body,  for  the  other  toes  are  as  remote  in  regard  to  their  circula- 
tion, and  the  ankle  is  subjected  to  even  more  weight  and  pressure  than 
the  toe. 

Ewart  is  disposed  to  attach  importance  to  many  of  Wade's  views, 
and  believes  that  in  a  limited  sense,  at  least,  a  tropho-neurosis  explains 
the  ])eriarticular  nerve  complication,  which  is  congestive  and  accompanied 
by  the  oedema  started  by  the  irritation  with  biurates  of  the  intra-artic- 
ular  nerve  endings. 

Among  the  striking  features  of  gout  whicli  point  to  a  possible  nervous 
origin  are  the  heredity,  the  paroxysmal  character  of  the  symptoms,  the 
nervous  irritability,  the  de])rcssion,  and  the  various  accompanying  neu- 
roses, such  as  asthma,  neuralgia,  sciatica,  etc.  It  has  been  suggested 
also  that  the  kidneys  may  fail  in  fuuftion  through  deficient  innerva- 
tion. 

^  Land.  Med.  Press  and  Circ,  Feb.  15,  22,  Mar.  1,  1894. 
'  Gout  as  a  Peripheral  Neurosis,  London,  1893. 
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3.  The  nutritive  tiasue-didwhance  theory  of  Ebstein  is  based  ui)on 
the  existence  of  a  fundamental  weakness  of  the  tissues,  especially  the 
muscles,  whereby  they  undergo  prior  necrotic  change,  leading  to  the 
subsequent  deposition  in  them  of  urates.  An  over-production  of  urates 
may  excite  the  local  inflammation  and  necrosis,  followed  by  urate  pre- 
cipitation. Ord  holds  an  analogous  view  in  i-ogard  to  a  predisposing 
specific  tissue  weakness,  combined  with  altered  innervation.  Ebstein 
claims  to  have  produced  gout  artificially  in  fowls  by  ligation  of  the 
ureters,  and  he  believes  that  uric  acid  is  formed  in  the  bone  marrow  and 
muscles,  whence  it  is  conveyed  to  the  cartilages.  Cantani  holds  that  it 
is  formed  in  the  cartilages  and  connective  tissue.  Ewart^  writes: 
"  Modern  research  indicates  that,  as  suggested  by  Parkes  and  others, 
there  are  two  main  aspects  to  gout — the  degenerative  changes  in  the 
tissues  and  the  uric-acid  trouble — and  that  these  may  be  sim})ly  the  two 
phases  of  a  single  process  connected  with  cell  malnutrition." 

Pathological  Anatomy  of  Gout. — Since  acute  gout  is  merely 
an  exacerbation  of  a  really  chronic  disease,  no  rigid  line  of  morbid 
anatomical  distinction  is  to  be  drawn  between  them.  Each  succeeding 
acute  attack  will  leave  more  and  more  structural  change  in  a  joint,  while 
more  insidious  changes  may  be  slowly  progressing  between  the  exacer- 
bations. The  latter  are  to  be  regarded  merely  as  the  expression  of  an 
unusual  degree  of  irritability  temporarily  excited  in  certain  tissues  and 
organs  by  processes  which  have  fundamentally  the  same  cause — namely, 
deposition  of  crystalline  acid  sodium  biurate.  It  is  therefore  best  to 
study  both  the  acute  and  chronic  lesions  together,  the  one  merging  into 
the  other  in  rotation. 

The  essential  morbid  changes  in  gout  concern  the  blood,  the  joints, 
the  viscera,  notably  the  kidneys  (and  urine),  the  heart,  and  vessels.  Of 
these  changes,  by  far  the  most  serious,  as  regards  prolongation  of  life, 
are  chronic  nephritis  and  arterio-sclerosis.  Other  minor  lesions  will  be 
described  in  turn. 

The  blood  was  shown  by  Garrod  (in  1848)  to  contain  an  excess  of 
uric  acid,  as  it  does  oftentimes  in  lithsemia,  hepatic  cirrhosis,  chlorosis, 
and  leucaemia.  Its  presence  is  easily  detected  by  the  following  method, 
originally  devised  by  Garrod.  The  skin  of  the  outer  arm  is  cleansed 
and  a  small  circular  piece  of  cantharides-paper  is  applied,  and  over  this 
an  ordinary  corn-plaster  is  bound.  The  resulting  blister  rises  in  the 
hollow  of  the  plaster,  which  limits  and  protects  it.  The  serum  is  then 
withdrawn  in  a  watch-glass  and  two  or  three  drops  of  28  per  cent,  acetic 
acid  are  added.  In  a  few  hours  uric-acid  crystals  will  begin  to  precipi- 
tate, and  if  a  linen  thread  be  left  immersed  in  the  serum  the  crystals 
will  adhere  to  it  in  sufficient  number  to  be  readily  seen  with  the  micro- 
scope. This  thread  test  must  be  regarded  merely  as  confirmatory,  not 
as  positive.  Serum  drawn  from  the  immediate  vicinity  of  the  inflam- 
mation contains  no  uric  acid,  as  the  latter  is  in  some  manner  altered  by 
the  inflammatory  process,  being  probably  converted  thereby  into  the 
practically  insoluble  sodium  biurate.  Roberts^  found  this  salt  to  be  in- 
soluble in  blood  serum,  synovia,  and  other  body  fluids  in  proportion 
greater  than  1  :  10,000.     He  showed  experimentally  that  uric  acid  when 

^  Op.  cit.,  p.  317. 

^  "Croonian  Lectures,"  Brit.  Med.  Journ.,  June  18,  25,  July  25,  1893. 
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first  added  to  blood  serum  unites  with  sodium  carbonate,  producing  a 
quadriurate,  but  subsequently  it  takes  another  molecule  of  the  base,  and 
the  much  less  soluble  biurate  results,  which  precipitates  in  the  fine 
needle-shaped  crystals  found  in  the  gouty  joints. 

The  fact  must  not  be  overlooked  that  the  blood  may  contain  small 
quantities  of  uric  acid  in  health.  The  proportion  of  uric  acid  to  urea 
may  then  reach  2.8  per  cent.,  whereas  in  gout  it  may  exceed  3.1  (I^am- 
raerer.^)  Halliburton^  finds  much  greater  variation,  and  says  that  the 
percentage  of  uric  acid  in  the  blood  of  the  gouty  may  range  from  0.004 
to  0.175. 

Oxalic  acid,  so  closely  allied  to  uric  acid,  is  also  sometimes  found  in 
the  blood,  but  there  are  cases  even  of  an  advanced  type,  with  abundant 
tophi,  in  which  the  presence  of  neither  acid  can  be  detected. 

The  blood  does  not  become  so  rapidly  ansemic  as  in  acute  rheumatism, 
and  it  is  mainly  in  chronic  gout  that  this  symptom  is  demonstrable. 
The  coagulability  of  the  blood  is  somewhat  increased,  and  it  is  rich  in 
fibrinogen. 

The  Joints. — The  most  typical  joint  changes  are  hypersemia  and  swell- 
ing of  the  ligaments,  capsule,  and  synovial  membrane,  with  inflammatory 
exudation  into  the  joint. 

These  lesions  have  been  carefully  studied  by  many  observers,  notably 
by  Ebstein.  He  believes  that  the  first  changes  are  caused  by  the  excess 
of  urates  circulating  in  the  blood,  which  become  arrested  in  the  less 
vascular  tissues  of  the  joints,  causing  by  irritation  local  coagulation 
necrosis.  This  is  most  marked  in  those  tissues,  like  the  cartilages,  in 
which  the  blood  current  is  feeble  and  the  reaction  of  the  parts  involved 
is  acid.  The  veins  about  the  joints  become  swollen  and  congested,  and 
a  serous  exudate,  thickened  with  acid-urate  crystals,  accumulates  in  the 
joint  cavity,  in  its  serous  membranes,  and  often  in  the  bursse  or  tendon 
sheaths  of  the  part.  Sometimes  the  periosteum  is  infiltrated.  OEdema 
extends  in  the  neighborhood,  and  if  the  great  toe  be  first  affected,  the 
entire  dorsum  of  the  foot  and  the  ankle  may  share  in  the  cedema,  and 
give  rise  to  "  pitting  "  on  pressure.  The  articular  cartilages  are  first 
involved,  showing  either  irregular  necrotic  foci  or  a  uniform  distribution 
of  the  process.  The  urate  infiltration  is  interstitial,  covered  at  first  by 
a  thin  layer  of  cartilage,  which  disappears  as  the  deposit  thickens,  suc- 
cessive layers  being  formed  in  renewed  attacks.  The  deposit  is  usually 
most  dense  in  parts  where  the  circulation  is  poorly  developed.  The 
fibi'o-cartilage  everywhere  and  the  ligaments  soon  become  included  in 
the  j)roccss,  and  the  tophi  or  chalk  concretions  ("chalkstones")  may  be 
felt  in  them.  The  ligaments  become  relaxed  and  much  thickened,  and 
true  exostoses  may  form,  restricting  the  motion  of  the  joint,  or  in  some 
cases  causing  permanent   ankylosis. 

This  latter  statement  has  been  denied  by  eminent  authorities. 
Fagge,'' for  instance,  said  that  "  bony  ankylosis  is  unknown,"  and  "it 
is  very  rare  to  find  the  cartilage  gone  in  a  gouty  joint."  Nevertheless, 
ankylosis  must  l^e  admitted  as  present  in  sonu;  advanced  cases,  and  such 
instances  have  been  cited  by  Cornil  and  lianvier. 

Frederick  Taylor'  says:  "The  cartilage  may  eventually  get  quite 

'  Deul.  med.  Woch.,  Mar.  5,  12,  1892.  2  j^oc.  ciL,  p.  307. 

*  Fagge:  Principles  and  Prac.  of  Med.,  vol.  ii.  p.  799.         *  Practice  of  Medicine,  p.  848. 


PATHOLOftlCAL  ANATOMY  OF  GOUT.  1005 

destroyed  and  eroded  down  to  tlie  bone/'  and  William  Kwart '  writes: 
''The  late  changes  are  the  lip})ing  of  the  rim  and  the  not  infrequent 
synostosis  of  the  articular  surfaces  of  the  bones,  the  bony  nature  of  the 
marginal  outgrowths,  the  bony  ankylosis,  and  the  absence  of  the  eburna- 
tion  special  to  osteoarthritis,  which  are  characteristic  .skeletal  features  of 
gout,  and  enable  us  to  identify  the  disease  from  the  mere  inspection  of 
bones  long  buried.  The  occurrence  of  total  ankylosis  is  facilitated  by 
the  incrustation  and  stiffening  of  the  ligaments — conditions  which  yet 
more  often  lead  to  a  spurious  ankylosis." 

The  joint  cavities  themselves  never  sup])iirate,  but,  according  to 
Fagge  and  Garrod,  bursal  abscess  near  the  articular  cartilages  has  been 
seen.     The  bursa  over  the  olecranon  may  become  enlarged. 

Tophi  (from  z6i}.)oq,  a  rough,  crumbling  volcanic  rock,  fvj^a)  is  the 
name  given  to  the  gouty  concretions  when  they  become  sufficiently  large 
to  be  perceptible.  They  are  composed  in  the  main  of  sodium  biurate  in 
crystalline  and  granular  masses,  but  other  salts  may  be  present.  Next 
in  amount  are  calcium  urate  and  sodium  chloride.  Traces  of  calcium 
phosphate  have  been  found  (Lehmann),  possibly  derived  from  fragments 
of  bone,  although  Halliburton^  suggests  that  "sodium  urate  may  set  up 
inflammation  and  become  infiltrated  with  calcium  phosphate,  as  tuber- 
cular matter  often  does.     Wurzer  found  a  trace  of  potassium  chloride. 

The  tophi  crumble  easily  and  can  be  made  to  rub  off"  a  white  chalk- 
like mark.  They  dissolve  readily  in  nitric  acid,  and  then  yield  the 
murexide  test  for  uric  acid.  This  test  is  performed  by  evaporating  the 
nitric-acid  solution  to  one  third  the  original  bulk,  when,  upon  the 
.addition  of  ammonia,  a  brilliant  purple  hue  appears. 

Acetic  acid  also  dissolves  the  sodium  biurate  deposits  and  precipitates 
uric-acid  crystals,  recognizable  with  the  microscope. 

Microscopically,  the  tophi  appear  as  opaque  clusters  of  radiating 
crystals  or  forming  a  network  of  needles  in  the  joints. 

The  number  and  distribution  of  the  tophi  vary.  For  the  most  part, 
they  are  found  at  the  sides  of  the  affected  joints,  in  the  integument 
about  them,  in  the  ligaments,  in  the  tendon  sheaths,  and  finally,  when 
they  grow  large  and  numerous,  in  the  joint  cavities.  They  are  also 
quite  common  in  the  helix  of  the  ear,  wdiere  they  appear  first  as  small 
soft,  pultaceous  masses,  hardening  in  a  few  months  to  shot-like  nodules 
or  "  pearls,"  w^hich  may  be  both  felt  and  seen  as  yellowish  masses  be- 
neath the  integument.  They  may  be  at  the  border  or  in  the  centre  of 
the  helix,  and  one  or  two,  or  a  couple  of  dozen  may  be  present  in  either 
•ear.  They  are  easily  distinguishable  from  enlarged  sebaceous  follicles, 
and  are  very  pathognomonic.  Their  presence  in  the  ear  is  promoted, 
according  to  Wade,  by  pressure  in  sleeping. 

Tophi  occur  exceptionally  in  other  situations.  Fagge  ^  saw  them  in 
the  skin  of  the  mid-thigh  and  the  arms,  and  they  have  been  observed  in 
the  tarsal  cartilages  at  the  angles  of  the  eyes,  in  the  eyelids  and  scle- 
rotic layer  of  the  eye  (Garrod),  in  the  skin  of  the  penis  (Charcot),  and  in 
the  epiglottis  (E.  Grawitz).  Hayem  reported  as  a  rarity  the  presence 
of  sodium-biurate  crystals  in  the  intestinal  villi  in  a  bad  case  of  ad- 
vanced gout  (Norman).     They  have  been  seen  in  the  trachea,  and  the 

^  Op.  ciL,  p.  115.  '■'  Text-book  of  Physiolog.  and  Patholog.  Chemistry,  p.  510. 

^  Op.  cit.,  vol.  "ii.  p.  SOO. 
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crystals  have  been  found  in  the  perspiration  (Henry).  Norman  Moore 
found  them  once  upon  the  meninges  of  the  cerebelhim,  and  they  have 
been  recognized  by  Garrod  in  the  pericardial  and  pleuritic  fluids.  Char- 
cot found  them  in  cephalo-rhachidian  fluid,  and  Bird  in  the  secretions 
from  eczema,  and  Ollivier  on  the  external  dura  mater  of  the  spinal 
cord  and  sheaths  of  the  spinal  nerves,  and  in  the  prostate  gland. 

Tophi  have  been  found  in  the  membrana  tympanum.  Virchow  has 
reported  tophi  in  the  right  vocal  cord,  Garrod  in  the  arytenoids,  Nor- 
man Moore  in  both  vocal  cords,  Litten  in  the  crico-arytenoid  ligaments 
and  joints,  and  van  der  Kolk  on  the  valves  of  the  veins. 

The  tophi  are  at  first  more  or  less  movable,  and  the  skin  over  them 
is  non-adherent,  but  later  adhesions  form  and  protrusion  of  the  masses 
takes  place  through  the  integument.  In  this  manner  they  may  be  ex- 
truded and  cast  off.  "  Then  you  have  chalkstones  like  crab's  eyes 
exposed  to  view,  and  you  may  turn  them  out  with  a  needle  "  (Syden- 
ham ^). 

They  often  soften,  and  discharge  for  a  long  time  a  creamy  substance 
containing  urate  crystals.  Portions  of  the  tophi  remain  and  dry,  or 
they  grow  and  fuse  together  until  all  joint  structure  disappears  and  the 
masses  attain  the  size  of  chestnuts  or  even  of  eggs.  They  are  usually 
rough  and  nodular.  More  rarely  they  set  up  a  local  inflammatory  proc- 
ess of  active  ulceration. 

The  escape  of  emboli  from  tophi  is  exceptionally  rare. 

The  Bones. — The  bones  themselves  are  seldom  involved  in  gout  be- 
yond the  occasional  lipping  and  ankylosis  above  referred  to  (page  1004), 
but  urates  have  rarely  been  found  deposited  in  the  extremities  of  the  long 
bones  near  their  articular  surfaces  (Cruveilhier),  and  Sir  Dyce  Duck- 
worth ^  has  found  them  in  the  bones  independently  of  cartilaginous 
deposit.  E.  Pfeiifer^  claims  that  a  true  increase  in  osseous  tissue  may 
occur,  and  cites  a  case  with  illustration.  The  periosteum  may  be  infil- 
trated with  biurates  though  the  bones  escape. 

The  kidneys  in  advanced  cases  present  the  lesions  of  the  granular 
contracted  type  of  nephritis  or  of  sclerosis,  but  the  so-called  "  gouty 
kidney  "  is  not  ])athognomonic,  and  the  urates  which  are  sometimes 
found  deposited  in  the  papillae  are  not  peculiar  to  this  disease. 

The  Heart  and  Bloodvessels. — Arterio-sclerosis  is  one  of  the  com- 
monest of  gouty  lesions  outside  of  the  joints.  In  acquired  gout  it  may 
develop  after  several  acute  attacks,  but  in  the  hereditary  form  it  is  often 
one  of  the  earliest  manifestations.  It  often  reaches  a  high  grade,  and 
by  increasing  the  peripheral  resistance  leads  to  cardiac  hypertrophy, 
which  is  quite  common,  unaccompanied  by  valvular  lesion.  Gouty 
phlebitis  has  been  described  (van  der  Kolk)  with  malnutrition  of  the 
wall  of  the  vein,  with  consequent  thickening  and  dilatation.  Throm- 
bosis with  a  firm  cedema,  pain,  and  tenderness  may  follow.  Sir  Andrew 
Clarke  *  has  described  the  occurrence  of  haemoptysis  in  elderly  persons, 
which  he  regarded  as  of  gouty  origin. 

*  Loc.  cil.  ^  A  Treatise  on  Gout.  ^  Lancet,  April  11,  1892. 

*  Trans.  Med.  Soc,  London,  1890,  vol.  xiii.  p.  9. 


ACUTE  GOUT.  1007 

ACUTE  GOUT. 

Etiology. — The  general  etiology  of  gout  has  been  discussed  on  page 
994,  Acute  attacks  are  more  often  precipitated  by  dietetic  errors  than 
in  any  other  way.  A  single  grape  or  a  few  sips  of  sherry  or  port  may 
excite  an  attack.  Many  noted  writers  upon  gout,  like  Sydenham,  Gull, 
Garrod,  and  Haig  have  been  themselves  suiferers  from  the  malady,  and 
have  devoted  much  attention  to  the  exciting  causes  of  acute  gout.  The 
results  of  dietetic  indiscretion  are  usually  remarkably  prompt,  and  the 
transgressor  from  dietetic  rules  may  feel  the  twinges  of  the  ajjproaching 
paroxysm  before  he  rises  from  the  table. 

Among  other  exciting  causes  of  acute  attacks  are  mentioned  venereal 
excesses,  pregnancy,  mental  anxiety,  worry,  fatigue,  overwork,  violent 
bursts  of  temper.  Local  injury  to  a  joint,  while  not  in  itself  primarily 
a  cause  of  gout,  may  determine  the  eruption  of  the  impending  disease  in 
the  particular  joint  which  has  been  bruised  or  sprained. 

Acute  gout  may  occur  without  warning  in  a  patient  as  a  first  expe- 
rience, or  it  may  occur  as  a  sudden  intensification  of  a  chronic  case. 

Symptoms. — The  distinctive  symptoms  of  acute  gout  are  the  local 
joint  manifestations  of  pain,  swelling,  redness,  and  tenderness,  accom- 
panied by  more  or  less  constitutional  disturbance.  These  symptoms 
usually  occur  simultaneously,  or  at  least  are  present  together  at  some 
time  during  an  acute  attack,  but  one  or  more  may  sometimes  be  absent. 
Other  symptoms  may  occasionally  appear,  such  as  disorders  of  the 
mucous  membranes,  especially  of  the  stomach  and  bowels,  catarrh  of 
the  respiratory  passages,  alterations  in  the  composition  of  the  urine,  and 
various  forms  of  irritation  of  the  nervous  system  and  skin.  These  other 
symptoms,  however,  together  with  arterio-sclerosis,  may  be  met  with  in 
chronic  gout  or  in  the  gouty  diathesis. 

Typical  Case. — The  symptoms  of  a  typical  case  begin  as  follows : 
Premonitory  symptoms  often  appear,  especially  in  patients  who  have 
had  previous  attacks,  or  they  may  precede  a  first  attack.  There  is  usually 
more  or  less  digestive  disturbance  at  the  onset  of  acute  gout.  Often 
symptoms  of  "  biliousness  "  precede  the  attack  by  several  days.  The 
patient  has  anorexia,  a  heavily  coated  tongue,  offensive  breath,  and  gas- 
tric dyspepsia.  The  stools  are  not  natural,  and  may  be  either  too  loose 
or  constipated. 

Restlessness,  nervousness,  insomnia,  and  irritability  of  temper  are 
noted.  There  may  be  pharyngitis,  and  asthmatics  are  apt  to  have  an 
attack  of  asthma.  In  a  majority  of  cases  the  condition  of  the  urine  is 
a  good  indication  of  an  impending  seizure.  It  becomes  somewhat  scanty, 
high  colored,  of  high  specific  gravity  (1030-1033),  is  loaded  with  urates, 
the  normal  acidity  is  increased,  the  uric  acid  is  markedly  lessened,  tran- 
sient albuminuria  is  common  (Garrod),  and  in  some  cases,  especially  in 
obese  subjects,  transient  glycosuria  ^  is  also  observed. 

When  premonitory  symptoms  are  wanting,  the  patient,  who  perhaps 
has  been  feeling  exceptionally  well,  experiences  a  very  sudden  severe 

^  The  occurrence  of  gouty  glycosuria  and  of  gout  with  diabetes  will  be  found  fully 
discussed  by  Warren  Coleman  in  the  article  upon  Diabetes,  in  Vol.  III.  p.  834,  and  the 
coincidence  of  gout,  glycosuria,  and  diabetes  is  described  by  the  writer  in  the  article  upon 
Obesity,  Vol.  IV.  pp.  1035,  1036. 
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twinge  of  pain  in  the  great  toe.  This  pain  often  comes  on  at  night,  or 
it  may  awaken  him  from  sleep  during  the  early  morning  hours.  It  is 
characterized  by  dull  constant  aching  with  frequent  exacerbations, 
"  twinges  "  of  a  lancinating  character,  causing  the  patient  to  cry  out  in 
agony  as  if  a  knife  were  being  thrust  into  the  joint,  wearing  him  out 
with  restlessness  and  suflPering.  No  matter  how  severe,  it  remains  local- 
ized in  the  joint  affected. 

Bearing  the  weight  upon  tlie  foot  greatly  intensifies  the  pain,  but 
the  latter  recurs  with  increasing  severity,  independently  of  pressure  or 
motion,  until  the  agony  becomes  insupportable.  Besides  the  pain  in  the 
toe,  ball  or  arch  of  the  foot,  there  are  often  muscular  cramps  in  the  leg. 
In  a  short  time,  two  or  three  hours,  swelling  of  the  metatarso-phalangeal 
joint  is  observed,  accompanied  by  an  area  of  redness. 

The  entire  region  about  the  joint  is  hot  (2-4°  F.  above  the  normal), 
shining,  slightly  oedematous,  and  immediately  over  the  sides  of  the  joints 
are  lines  of  exquisite  tenderness. 

The  redness  is  intense,  circumscribed,  and  corresponds  Avith  the  area 
of  swelling.  The  swelling  varies  in  degree  ;  it  may  be  slight  in  pro- 
portion to  the  pain,  or  it  may  be  considerable,  so  that  the  joint  appears 
double  or  even  treble  the  ordinary  size. 

The  local  increase  in  heat  in  the  joint  is  frequently  quite  perceptible  to 
the  touch,  and  may  be  felt  by  the  patient  himself.  The  tenderness  is 
extreme,  both  superficial  and  deep,  and  the  dread  of  pressure  is  very 
great ;  jarring  of  the  room  by  the  slamming  of  a  door  or  a  heavy  tread 
mav  excite  intense  sufferinp;. 

The  veins  about  the  joint  and  often  in  the  leg  appear  swollen,  blue, 
and  prominent. 

There  may  be  slight  rigors  and  nausea.  Constipation  is  often  present. 
Anorexia  usually  accompanies  the  fit.  Nausea  and  vomiting  are  less 
common.  The  tongue  is  heavily  coated,  the  breath  is  offensive,  and 
tliirst  is  complained  of.  The  temperature  rises  early,  but  is  seldom  very 
high  (101°-103°  F.),  and  the  pulse  rate  is  somewhat  quickened  (80-100). 
The  signs  of  fever  subside  in  the  morning  but  return  again  at  night,  and 
the  temperature  is  commensurate  with  the  degree  of  local  inflammation. 
Salicylic  acid  and  quinine  are  alike  without  effect  upon  tke  temperature. 
It  is  characteristic  of  the  pain  to  abate  or  l)e  absent  during  the  daytime 
and  recur  at  night.  With  the  abatement  the  ]>atient  may  ])erspire  gently 
and  recover  tlie  sleep  of  Avhicli  the  pain  deprived  him.  The  tenderness 
and  swelling,  however,  renuiin  constant  until  the  gradual  subsidence  of 
the  attack,  which  lasts  from  three  or  four  days  to  a  full  week.  A  very 
violent  acute  attack  is  often  of  shorter  duration  than  one  less  severe. 

Lccorche  and  others  have  proved  that  the  uri(racid  excreted  remains 
<l('fi('i('nt  Ix'fore  and  during  tlie  early  ]);irt  of  the  seizure,  then  suddenly 
increase's  after  two  days,  and  again  gradually  diminisiies.  Immediately 
after  the  subsidence  of  the  "  fit,"  des(juamation  accompanied  by  itching 
takes  place  over  the  inflamed  joint.  Exceptionally,  loss  of  the  toe-nail 
may  follow. 

The  patient  promptly  recovers,  and  often  feels  that  his  general 
health  has  been  imj)r(>\'(;d  by  the  attack,  but  soreness  and  tenderness 
may  remain  in  and  about  the  joint  for  weeks  after  the  subsidence  of 
acute  symptoms. 
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Special  symptoms. — Pain. — Tlie  above  account  applies  to  a  typical 
case.  The  attack  is  sometimes  prolonged  for  a  fortniglit,  or  in  elderly- 
persons  for  a  month  or  more,  but,  on  the  other  hand,  in  many  persons  a 
first  attack  is  much  less  severe,  and  all  degrees  of  intensity  occur  from 
a  feeling  of  unusual  tightness  of  the  boot,  or  the  persistence  of  a  slight 
sprain,  to  attacks  in  which  the  agonized  victim  can  only  describe  the 
pain  as  a  feeling  as  if  the  great  toe  were  being  wrenched  from  him  with 
red-hot  pincers  or  were  being  gnawed  by  a  wild  beast.  Extreme  rest- 
lessness characterizes  such  pain,  the  patient  vainly  seeking  positions  of 
ease,  and  yet  being  intolerant  of  motion  in  the  joint  itself,  and  even 
of  jarring  of  the  bed  or  room.  Naturally,  pain  of  such  acuteness  begets 
loss  of  sleep  and  great  irritability  of  temper,  and  an  otherwise  amiable 
person  may  lose  all  self-control  in  this  regard.  Sydenham,  who  endured 
the  disease  himself  for  thirty-four  years,  wrote  that  "  a  fit  of  gout  is  a 
fit  of  bad  temper." 

Swelling. — While  the  metatarso-phalangeal  joint  of  the  great  toe,  and 
in  three  fourths  of  all  cases  that  of  the  right  toe,  is  commonly  first  in- 
volved, sometimes  both  great  toes  are  implicated  in  a  first  attack,  or, 
especially  if  there  has  been  a  preceding  local  sprain  or  injury,  the  symp- 
toms may  begin  in  the  knee,  ankle,  in  the  metacarpo-phalangeal  articu- 
lation of  the  forefinger,  or  more  rarely  still  a  large  number  of  different 
joints  may  be  simultaneously  aifected.  In  the  latter  case  constitutional 
symptoms  are  more  severe,  and  some  difficulty  in  diagnosis  from  acute 
rheumatism  may  arise,  although  the  swelling  is  rarely  so  great  as  in  the 
worst  cases  of  the  latter  disease.  Sometimes  the  swelling  of  the  joint 
precedes  the  pain  ;  sometimes  the  occurrence  of  the  swelling  relieves  a 
previously  intense  pain. 

Muscle  pains  sometimes  are  complained  of  in  the  lumbar  region, 
neck,  calves  of  the  legs,  etc.  The  pains  are  worse  in  the  early  morning 
hours,  and  may  be  due  to  the  fever  or  the  gout  itself. 

The  temperature,  which,  as  a  rule,  is  intermittent,  is  proportionate  to 
the  duration  and  severity  of  the  local  acute  inflammation,  and  moderate 
cases  may  be  almost  afebrile,  which  is  in  striking  contrast  with  rheuma- 
tism. Cases  of  hyperpyrexia  are  from  time  to  time  reported  (Montag- 
non),^  but  are  much  less  common  than  in  rheumatism.  As  in  other 
local  inflammations,  the  temperature  may  be  slightly  elevated  in  the 
afl^ected  joint,  which  may  feel  hot  to  the  touch. 

The  color  of  the  skin  over  the  affected  joint  is  noticeable.  It  is  of  a 
darker  red  or  purplish  hue  than  in  rheumatism,  with  a  tendency  to 
shading  toward  a  darker  central  focus.  Pressure  momentarily  removes 
the  color,  but  it  at  once  returns  afterward,  and  with  it  is  an  intensifica- 
tion of  the  pain,  as  the  swollen  vessels  are  again  distended.  The  in- 
tensity of  the  discoloration  keeps  pace  with  the  development,  severity, 
and  decline  of  the  other  symptoms,  although  it  usually  takes  twenty- 
four  to  thirty-six  hours  for  it  to  reach  a  maximum. 

The  urine  becomes  hyperacid  in  gout  from  excess  of  its  normal  acidi- 
fying salt,  the  acid  phosphate  of  sodium.  This  salt  is  known  to  antago- 
nize the  solution  of  urates.  Roberts "  finds  that  the  highly  soluble 
quadriurates  are  the  normal  salts  of  healthy  fluids  of  the  body.  In 
gout  these  salts,  by  lessened  alkalinity  of  the  blood  and  greater  acidity 

1  La  Loire  medkale,  July  15,  1891.  '■'  Lancet,  June  18  and  25,  1892. 

Vol.  IV.— 64 


1010  GOUT. 

of  the  urine,  are  hindered  from  ready  solution  and  excretion,  and  become 
converted  into  the  very  insoluble  uric-acid  salts,  the  biurates  which 
find  lodgement  in  the  joints  and  various  tissues.  This  author  says : ' 
"  The  conditions  of  the  urine  which  tend  to  accelerate  the  precipitation 
of  uric  acid  are  high  acidity,  poverty  in  salines,  low  pigmentation,  and 
high  percentage  of  uric  acid."  He  regards  the  increased  acidity  as  the 
most  potent  of  these  factors. 

Albumin  is  not  necessarily  present  in  gouty  urine,  but  Garrod  re- 
gards transient  albuminuria  as  of  frequent  occurrence  during  an  acute 
attack. 

By  experimental  injection  in  rabbits  it  has  been  shown  that  the  gen- 
eral toxicity  of  the  urine  is  actually  lessened  during  a  fit  of  gout. 

The  quantity  of  the  urine  may  be  lessened  during  the  most  acute  part 
of  the  gouty  paroxysm,  as  it  often  is  with  any  fever,  but  later,  and 
especially  in  chronic  cases,  it  may  be  increased  above  the  normal,  espec- 
ially at  night.  Modifications  in  the  quantity  will  naturally  depend  also 
upon  existing  interstitial  nephritis  and  upon  the  dietetic  and  other  treat- 
ment of  the  case. 

Uric  Acid. — In  the  urine  this  acid  is  undoubtedly  diminished  in 
acute  gout  (Garrod,  Cantani,  E.  Pfeiifer,^  Lecorche  (page  1000),  Haig, 
and  many  others).  There  has  been  some  conflict  regarding  this  point, 
and  it  is  important  in  every  instance  to  determine  the  ratio  of  uric  acid 
both  to  urea  (the  normal  ratio  is  uric  acid  1,  urea  35)  and  to  the  total 
quantity  of  urine  excreted.  When  this  is  done  over  a  considerable 
period  of  time,  Haig  has  shown  that  the  uric  acid-urea  ratio  remains  for 
the  whole  period  nearly  normal.  The  diminution  in  uric-acid  excretion 
occurs  either  immediately  before  the  fit,  or  within  the  first  forty-eight 
hours  of  it,  and  this  being  later  followed  by  an  increase  above  the  nor- 
mal, the  total  deviation  from  the  normal  during  the  entire  attack  may 
not  be  in  any  way  remarkable.  Hence  it  is  easy  to  over-emphasize  the 
importance  of  uric-acid  tests  in  gout,  and  allowance  must  always  be 
made  for  an  excessive  nitrogenous  diet  and  for  existing  advanced 
nephritis. 

Uric  acid  is  not  only  demonstrable  in  the  blood  in  acute  attacks  of 
gout,  as  above  described  (page  1003),  but  it  may  be  detected  also  in  lymph, 
serous  fluitls,  and  exudations,  and  even  in  the  moist  discharge  from  an 
eczematous  surface.  It  has  been  found  in  the  perspiration  in  severe 
cases.  Garrod  by  quantitative  research  showed  that  the  uric-acid  crys- 
tals when  plentiful  in  such  fluids  as  those  just  mentioned  are  in  the  pro- 
portion of  1  :  6000  or  1  :  7000,  and  they  are  not  obtainable  at  all  in  less 
proportion  tlian  1  :  65,000. 

E.  Pfeiffer'  endeavored  to  demonstrate  that  by  filtering  the  urine 
of  a  gouty  patient  through  filter-pa])er  on  which  had  l)een  ]ilaced  crystals 
of  pure  uric  acid,  some  idea  would  be  formed  of  its  capability  of  dissolv- 
ing additional  uric  acid.  Roberts*  pointed  out  certain  fallacies  in  the 
method,  which  was  in  turn  defended  by  Pfeiffer,  but  the  test  has  not 
proved  of  practical  value. 

MelapKr. — Tile  fit  having  subsided,  the  patient  may  be  so  fortunate 

1  Loe.  ell.  2  Berl.  Min.  Woch.,  Nos.'l6,  17,  19,  20,  22,  1892. 

*  Tran.'i.  Seventh  Congress  of  German  Phys.,  at  Weisbaden,  1888. 

*  Brit.  Med.  Journ.,  June  14,  1891. 
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as  to  escape  a  repetition  for  two  or  three  years,  though  in  l)ad  cases  it 
will  return  in  a  year's  time  or  less.  It  is  very  certain  to  return  at  some 
future  time,  especially  in  hereditary  cases  or  in  those  in  which  patients 
pay  little  heed  to  prophylaxis.  As  the  seizures  recur  they  usually  tend 
to  become  somewhat  more  severe,  to  recur  at  shorter  intervals,  and  to 
involve  additional  joints.  These  repeated  attacks  may  originate  the 
anatomical  changes  of  chronic  gout,  causing  permanent  swelling  and 
distortion  of  the  affected  joints,  with  palpable  accretions  of  sodium 
urates. 

In  some  instances  patients  find  themselves  anaemic  and  debilitated 
after  an  attack,  with  flabby  toneless  muscles,  and  several  months  may 
be  consumed  in  establishing  convalescence. 

Prognosis. — A  first  attack  of  acute  gout  is  rarely  ever  fatal,  and  in 
fact  it  is  seldom  that  the  attack  in  itself,  however  often  repeated,  is  so, 
death  being  caused  either  by  the  various  compli  tions — especially  renal, 
cardiac,  or  vascular — of  the  malady,  or  by  intercurrent  diseases  which 
act  with  greater  energy  upon  an  enfeebled  gouty  constitution.  So  long 
as  the  exacerbations  of  the  disease  are  confined  to  the  periphery,  and  to 
one  or  two  joints,  as  that  of  the  great  toe,  the  patient  is  in  less  danger. 
Much  depends  upon  heredity,  willingness  to  adopt  a  more  rational  mode 
of  life,  and  no  doubt  also  upon  strength  of  constitution.  There  are 
those  who,  in  spite  of  leading  most  exemplary  lives  and  availing  them- 
selves of  every  aid  which  the  most  intelligent  treatment  can  afford  them, 
have  repeated  and  severe  attacks,  which  they  survive  but  two  or  three 
years.  Such  patients  are  usually  the  victims  of  strong  gouty  heredity 
or  of  enfeebled  constitutions.  On  the  other  hand,  it  must  be  admitted 
that  one  meets  with  others  who  disregard  every  warning,  both  moral  and 
physical,  and  despite  acute  attacks  recurring  every  year  or  two,  live  on 
in  comparative  vigor  until  a  somewhat  premature  old  age. 

In  any  given  case  the  prognosis  may  be  made  favorable  if  the  attack 
is  mild,  short,  yields  well  to  treatment,  does  not  involve  the  viscera,  and 
does  not  recur  within  a  year,  provided  always  that  the  patient  will  shun 
that  which  for  him  is  evil.  But  pain  is  soon  forgotten,  and  in  many 
cases  the  patient  feels  so  well  after  an  attack  that  his  good  intentions 
vanish,  and  he  can  no  more  refrain  from  gluttony  than  can  the  alcoholic 
from  his  bottle.  Finally,  when  the  lessons  of  penance  have  been  often 
enough  repeated,  it  is  too  late,  and  the  patient  cannot  be  saved  from  the 
enduring  miseries  of  chronic  gout,  permanently  invalided,  saturated  with 
urates,  and  possessed- with  kidneys  and  a  heart  which  will  suddenly  fail 
him  if  the  slightest  additional  strain  be  put  upon  them.  Among  par- 
ticularly discouraging  indications  are  lessening  intervals  between  acute 
attacks,  the  progressive  involvement  of  different  joints,  and  failure  to 
wholly  recover  the  general  health  between  the  seizures. 

DixiGNOSis. — The  diagnosis  of  acute  gout  is  based  upon  the  localized 
lancinating  pain,  redness,  tenderness,  and  swelling  in  the  affected  joint 
or  joints,  the  common  occurrence  of  the  pain  at  night,  or  in  the  early 
morning  hours;  the  distended  veins  and  tense  shiny  skin  over  the  joint, 
the  predilection  for  the  great  toe,  and  the  disproportion  of  the  moderate 
fever  to  the  intense  local  inflammation. 

Acute  articular  rheumatism  must  be  differentiated  from  gout.  In  the 
former  there  are  apt  to  be  several  joints  involved  simultaneously  or  in 
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rapid  succession,  whereas  in  gout  the  disease  shows  special  predilection 
for  the  tarso-phalangeal  joint  of  the  great  toe,  and  even  when  other 
joints  are  involved  there  is  less  tendency  for  the  local  symptoms  to  be 
migratory.  Rheumatism  elects  the  larger  joints,  especially  in  first  at- 
tacks, and  although  the  fingers  may  be  involved,  it  is  much  less  com- 
mon in  the  toes  than  gout.  Moreover,  it  often  involves  joints  like  those 
of  the  shoulder  or  hip,  which  are  seldom  affected  by  gout.  Occasion- 
ally, however,  acute  gout  will  attack  a  number  of  joints  simultaneously, 
and  give  rise  to  considerable  difficulty  in  diagnosis,  but  in  these  and 
other  cases  the  effects  of  treatment  are  radically  different.  Rheumatism 
may  yield  to  the  salicylates,  whereas  gout  does  not,  but  is  improved  by 
colchicum,  which  in  turn  is  without  effect  upon  rheumatism.  As  the 
inflammation  of  the  rheumatic  joint  subsides,  the  latter  rapidly  assumes 
its  normal  appearance,  whereas  in  gout  the  joints  may  become  perma- 
nently deformed  by  repeated  attacks,  and  deposits  of  sodium  urate  are 
often  to  be  felt  about  them.  Tiiere  are  no  tophi  in  the  lobes  of  the  ears 
in  rheumatism.  Acute  rheumatism  is  much  more  common  than  acute 
gout,  especially  in  women  and  in  the  young ;  it  is  more  apt  than  gout  to 
be  excited  by  cold,  damp,  and  changes  in  the  weather,  and  less  apt  to  be 
excited  by  errors  in  eating  and  drinking,  and  lack  of  exercise. 

Abscess  or  a  localized  sepsis  in  the  great  toe  would  rarely  be  mistaken 
for  acute  gout,  although  such  errors  have  been  made.  In  gout  true 
fluctuation  and  the  constitutional  symptoms  of  sepsis,  chills,  sweating, 
and  irregular  high  temperature  are  absent.  In  abscess  the  pain  is  more 
of  a  throbbing,  less  of  a  lancinating,  character,  and  it  does  not  typically 
appear  at  night. 

Treatment. — The  treatment  of  acute  gout  is  (1)  prophylactic ;  (2) 
local  ;  (3)  constitutional ;  (4)  dietetic  and  hygienic. 

(1)  Prophylaxis. — In  those  who  inherit  gouty  tendencies,  or  who 
have  had  previous  attacks  of  gout,  much  may  be  done  by  way  of  pro- 
phylaxis by  regarding  dietetic  rules  and  living  regular  and  systematic 
lives.  The  avoidance  of  dyspepsia  and  the  maintenance  of  activity  of 
the  skin  by  frequent  bathing  and  friction,  and  of  the  kidneys  by  drink- 
ing abundant  simple  fluids,  such  as  mineral  and  effervescing  waters, 
should  be  the  chief  attainments.  A  sedentary  life  must  be  abandoned, 
and  systematic  outdoor  exercise  designed  especially  to  increase  the 
breathing  capacity  and  promote  more  active  oxidation  processes  is  de- 
sirable. The  control  of  the  diet  is  easily  understood  from  the  discussion 
under  Etiology  of  Gout  (page  998)  or  the  influence  of  diet  and  alcoliol. 
Further  considerations  applicable  to  prophylaxis  are  given  under  Treat- 
ment of  Goutiness  (page  1025). 

(2)  Local  Treatment. — Acute  gout  is  a  brief  and  self-limited  disease. 
Cullen  expressed  the  opinion  that  most  cases  are  cured  by  "  patience 
and  flannel."  Local  treatment  usually  accomplishes  even  less  than  in 
the  case  of  rheumatism.  Moreover,  if  the  pain  in  the  toe-joint  be  very 
agonizing  and  the  tenderness  extreme,  local  applications  may  not  be 
tolerated  at  all  or  may  prove  of  no  avail. 

The  afl'cctcd  joint  is  to  be  placed  in  any  position  most  comfortable  to 
the  patient,  elevated  iijxm  pillows,  ])rotectc(l  by  a  cradle  from  the  weight 
of  bed  clothing  which  is  intolerable,  and  guarded  against  all  jarring  of 
the  Ijcd  or  room. 
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AlkaUci^. — One  of  the  most  soothing  of  hjcal  applications  is  a  warm 
solution  of  sodium  bicarbonate,  5J  to  the  pint  of  water.  To  this  5J  of 
laudanum  may  be  added  if  desired.  Yeo  prescribes  carl^onate  of  sodium 
5SS,  laudanum  .^iij,  in  .^x  of  Mater,  to  be  added  when  used  to  an  equal 
quantity  of  hot  water.  The  joint  is  packed  with  lint  steeped  in  the 
solution,  Avrapped  in  cotton-wool,  and  covered  Avith  oilsilk. 

Cold  is  usually  less  grateful  than  moderate  warmth  to  the  joint, 
although  in  some  cases  it  is  more  comforting.  Wade,  in  accordance 
with  his  neuritis  theory  (see  page  1002),  pencils  the  branches  of  the 
peroneal  nerve  with  sharp  pieces  of  ice. 

Hot  applications  are  used  by  many,  and  they  may  be  made  by  means 
of  cloths  dipped  in  very  hot  water,  by  steaming  the  joint  for  ten  minutes, 
or  by  hot  air.  The  latter  method  is  especially  useful  where  tenderness 
is  very  great,  and  various  forms  of  portable  apparatus  are  readily  ad- 
justed about  any  joint.  The  warmth  and  moisture  seem  to  relieve  vas- 
cular tension,  and  the  hot  air  (200°  F.  or  more)  causes  intense  local 
sweating,  which  may  deplete  the  joint  of  some  of  its  inflammatory 
products. 

Ointments,  paints,  etc.  of  all  kinds  have  been  tried.  Solutions  may 
be  painted  over  the  joint  with  a  cotton  swab  or  camel's-hair  brush,  and 
ointments  should  be  gently  smeared  and  not  rubbed  in.  Ransom 
applies  extract  of  belladonna  3j,  with  glycerine  5j,  over  the  inflamed 
joint,  which  is  then  encased  in  cotton  batting  and  oilsilk.  Duckworth 
recommends  atropine  and  morphine  dissolved  in  oleic  acid  for  the  same 
purpose.  The  tinctures  of  opium  and  belladonna  in  equal  parts  may  be 
similarly  applied.  A  solution  which  sometimes  gives  relief  is  composed- 
of  menthol  and  chloral  da,  3j,  with  camphor  water  and  alcohol  da  5j, 
Ichthyol  7>]  to  vaseline  o]  may  afford  relief.  One  of  the  best  of  recent 
topical  applications  is  a  mixture  in  equal  parts  of  guaiacol  and  glycerine, 
applied  with  a  brush  twice  a  day.  Aconitia  may  be  soothing,  but  is  too 
dangerous  for  common  use. 

(3)  Constitutional  Treatment. — As  Ewart  ^  writes:  "Gout  itself  is 
curable,  but  some  of  its  worst  results  are  not."  The  only  remedy 
which  for  many  years  has  been  regarded  as  specific  is  colchicum,  but 
there  are  many  other  considerations  to  be  regarded  besides  its  routine 
prescription. 

The  medicinal  treatment  should  be  inaugurated  by  active  purgation 
to  relieve  the  overloaded  bowels  and  overworked  liver.  To  robust 
subjects,  5  grains  of  blue  mass  or  5  to  10  grains  of  calomel,  with  an  equal 
quantity  of  sodium  bicarbonate,  are  to  be  given  at  once. 

If  the  stools  are  somewhat  loose,  smaller  doses  of  calomel  (gr.  |^) 
may  be  several  times  repeated.  Carlsbad  salts  are  much  in  vogue  in  all 
stages  of  gout,  but  in  the  acute  attack  under  consideration  nothing  is  so 
good  as  the  mercury,  which  not  only  rids  the  system  of  much  offending 
matter,  but  favors  the  use  of  smaller  doses  of  other  remedies. 

Co/chicnm  often  produces  a  magical  effect  within  a  few  hours  by  re- 
ducing temperature  and  causing  subsidence  of  the  pain  and  other  local 
symptoms.  It  acts  as  a  diuretic  and  laxative,  both  of  which  effects  are 
most  desirable,  and  it  stimulates  the  liver.  It  should  be  remembered 
that  the  tincture  made  from  the  seeds  is  about  one  third  stronger  as  an 

^  Loc.  cit. 
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aperient  than  the  wine.  Moreover,  colchicum  may  be  cumulative  in 
action,  unless  care  be  taken  to  promote  its  ehmination  by  the  use  of 
carbonated  alkalies  or  mineral  waters.  As  a  rule,  owing  to  the  quicker 
action  desired,  the  fluid  preparations  are  preferable  for  acute  gout  to  pills 
of  the  extract  or  acetic  extract,  and  it  is  well  to  commence  with  full 
doses  and  taper  off,  or  pursue  the  intermittent  plan  of  dosage.  Ewart 
advises  the  use  of  oSS  to  3J  of  the  wine  as  an  initial  dose,  which,  how- 
ever, must  not  be  maintained  at  this  rate.  For  the  milder  cases  TTlxii 
or  XV  will  suffice,  and  it  is  well  to  add  magnesium  carbonate  (^ss)  with 
spirits  of  chloroform  (lUxx)  or  spirits  of  peppermint  (TTLv),  or  some  other 
carminative.  If  a  stronger  diuretic  effect  is  desired,  the  citrate  and  ace- 
tate of  potassium  may  be  given.  As  the  symptoms  improve  the  col- 
chicum dosage  should  be  confined  to  TUx  or  xv  two  or  three  times  a  day. 
While  this  remedy  has  proved  the  chief  reliance  in  the  treatment  of  gout 
for  many  years,  nothing  having  yet  appeared  which  will  wholly  replace 
it,  if  given  in  larger  doses  than  those  mentioned,  or  if  too  long  con- 
tinued, it  is  very  apt  to  irritate  the  kidneys  and  alimentary  canal,  pro- 
ducing strangury  and  hsemoglobinuria  on  the  one  hand,  and  on  the  other 
nausea,  vomiting,  epigastric  pain,  and  severe  diarrhoea,  with  perhaps 
mel£ena.  The  diarrhoea  may  occur  without  apparent  gastric  disorder. 
I  have  seen  an  almost  fatal  diarrhoea  produced  on  several  occasions  in 
elderly  persons  to  whom  the  drug  had  been  carelessly  administered. 
When  such  symptoms  supervene  the  drug  must  be  suspended  for  several 
days,  when  its  use  may  be  resumed  with  great  caution. 

The  practice  initiated  by  Garrod,  which  is  a  very  good  one  in  some 
cases,  is  that  of  giving  a  saline  cathartic  with  each  dose  of  colchicum, 
the  idea  being  that  the  latter  remedy  may  be  used  in  much  smaller  doses 
and  is  rendered  less  irritant  by  the  combination. 

Colchicin,  the  active  principle  of  colchicum,  was  introduced  several 
years  ago  with  the  hope  that  it  would  prove  less  irritating,  and  it  is  pre- 
ferred by  many  clinicians  on  the  ground  that  the  dosage  is  more  easily 
controlled.  It  has  been  given  hypodermically  in  doses  of  gr,  -g\  to  -^. 
It  can  be  given  per  os  (gr.  2^^)  when  colchicum  itself  has  proved  intoler- 
able, but  it  is  fully  as  irritating. 

Some  few  patients  possess,great  idiosyncrasy  against  colchicum  in  any 
form,  being  severely  purged  by  small  doses,  or  made  otherwise  violently 
ill  by  it. 

In  such  cases  relief  of  the  pain  is  to  be  sought  in  other  ways.  Mor- 
pliine  may  be  given  hypodermically,  though  with  great  caution  if  renal 
inadequacy  exist  or  a  granular  kidney  1)0  susyjccted.  A  dose  of  pheno- 
coU  (gr.  v)  or  of  phenacetine  (gr.  x)  in  soda-water  may  afford   relief. 

Sodium  salicyldie  is  a  remedy  preferred  by  Haig  in  as  large  doses  as 
those  in  which  it  is  given  for  rheumatism.  Haig's  views  of  the  com- 
mon etiology  of  gout  and  rheumatism  have  been  cited  (page  1000).  He 
claims  that  salicylic  acid  removes  the  biurates  as  solul)le  salicylurate. 
Granular  kidneys  and  a  disordered  stomach  arc  contraindications  for 
this  nMriedy.  H.  C.  Wood  recommends  tlie  ammonium  and  strontium 
salts  of  salicylic  acid  for  acute  cases  as  less  liable  to  upset  gastric  diges- 
tion. 

Plperazin,  an  alkaloid  of  the  pyridine  group,  is  a  drug  which  has  met 
recently  with  sonic  fa\'or  in  the  ti-cMtnicnt  of  gout.     It  is  non-poisonous 
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and  non-irritating,  and  is  given  in  doses  of  15  grains  three  times  a  day. 
Being  very  deli(|nescent  it  is  necessary  to  prescribe  it  in  water.  It 
possesses  remarkable  solvent  power  over  urates.  Given  internally,  it  is 
said  to  lessen  urates  and  increase  urea  (Vogt)  by  promoting  oxidation 
and  tissue  change.  It  is  somewhat  slower  in  action  than  colchicin,  but 
many  recent  writers  have  spoken  in  its  favor  (Schweiningcr,  Blanc,' and 
others).  Biesenthal  found  piperazin  would  prevent  in  animals  the  de- 
velopment of  gout  which  may  be  produced  artificially  by  chromic-acid 
injections.  Piperazin  may  also  be  applied  locally  by  means  of  lint 
dipped  in  a  2  i)er  cent,  aqueous  solution.  R.  W.  Wilcox  ^  has  found  the 
internal  use  of  piperazin  much  enhanced  by  the  addition  of  phenocoll. 

LijHidiii  is  a  new  alkaloid  of  similar  solvent  and  neutralizing  power 
with  piperazin,  but  said  to  be  five  times  more  powerful  in  dissolving 
uric-acid  deposits.  It  is  a  hygroscopic  reddish-white  soluble  powder, 
and  the  dose  should  be  from  1  to  5  grains  in  twenty-four  hours.  It  is 
recommended  by  E.  Grawitz  ^  of  Berlin.  Lycetol  is  a  similar  prepara- 
tion, being  a  derivative  of  piperazin  (Wittzach^). 

Intestinal  antiseptics  may  l)e  required  if  there  is  much  indigestion, 
though,  as  a  rule,  the  purgation  and  the  use  of  colchicum,  which  stimu- 
lates the  liver  and  gives  green  stools,  accomplish  the  desired  result. 
Such  remedies  as  resorcin,  creasote,  or  salol  may  be  prescribed  in  these 
cases.  Sulphur  has  been  highly  recommended  by  Ewart.  With  gas- 
tralgia  and  in  myalgic  and  neuralgic  types  guaiacum  has  proved  of 
service,  as  well  as  the  common  coal-tar  products,  phenacetine  and 
antipyrine. 

Gouty  patients  are  apt  to  be  nervous  and  restless.  It  is  irksome  for 
them  to  keep  quiet,  and  yet  the  least  jar  or  movement  of  the  affected 
joint  causes  agony.  The  constant  severe  pain  makes  the  temper  irritable, 
so  much  so  that  a  "fit  of  the  gout"  is  a  popular  synonym  for  irasci- 
bility. It  is  therefore  sometimes  necessary  to  give  a  hypodermic  injec- 
tion of  morphine — gr.  ^  to  \ — but  as  in  all  cases  of  recurrent  disease,  as 
well  as  for  the  special  reason  stated  above  (page  1014),  this  is  to  be 
avoided  if  possible,  and  the  patient  should  not  be  allowed  to  know  what  is 
given  him,  much  less  to  take  opium  in  any  form  himself.  The  restlessness 
may  be  relieved  by  codeine — gr.  ^  t.  i.  d. — and  by  moral  support  and 
encouragement,  the  patient  being  assured  that  his  sufferings  will  soon 
yield  to  treatment. 

(4)  Dietetic  and  Hygienic  Treatment. — Throughout  the  stage  of  acute 
inflammation  it  is  necessary  to  keep  the  patient  upon  a  very  light  diet, 
the  basis  of  which  should  be  chicken,  mutton,  or  beef  broth,  farinaceous 
gruels,  such  as  barley  or  arrowroot,  and  equal  parts  of  milk  and  Vichy, 
or  junket,  or  whey.  Milk  toast,  toasted  crackers,  and  soft-cooked  eggs 
may  be  alloAved.  As  beverages,  weak  tea  or  coffee  and  koumyss  may  be 
taken,  but  it  is  best  to  withhold  all  alcoholic  drinks.  It  is  most  de- 
sirable for  the  patient  to  drink  abundantly  of  fluids,  and  as  the  fluid 
diet  above  mentioned  is  not  in  itself  suflicient,  a  daily  allowance  of  3 
or  4  tumblerfuls  of  water  or  of  some  derated  water,  such  as  carbonic 
water  or  Apollinaris,  must  be  ordered  besides. 

^  Rev.  de  Therapeut.  Med.-chirurg.,  Paris,  Nov.  3,  1894. 

2  Med.  News,  Nov.  27,  1897.  ^  Deut.  med.  Woch.,  1894,  vol.  xx.  p.  786. 

*  Thernp.  Monatschrift,  1895,  p.  387. 
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As  the  acute  symptoms  subside  more  latitude  may  be  permitted,  and 
a  little  broiled  fresh  fish,  bread,  milk,  rice-pudding,  blanc-mange,  or 
baked  custard  may  be  eaten.  Afterward,  chicken,  a  chop  or  a  bit  of 
tender  steak  and  baked  potato  are  in  order,  but  the  patient  should  not 
eat  heartily  until  again  able  to  take  outdoor  exercise.  An  exclusive 
meat  diet  is  not  at  all  desirable  ;  in  fact,  some  authorities  like  Alexander 
Haig  ^  recommend  vegetarianism  on  the  ground  that  meat  introduces 
uric  acid  into  the  body.  Haig's  reasoning  is  based  in  great  part  on 
experiments  made  upon  himself  while  a  victim  to  the  malady.  On  the 
contrary,  William  H.  Draper  of  New  York  has  taught  for  many  years 
that  gouty  patients  do  best  when  given  a  fair  proportion  of  proteid  food 
judiciously  combined  with  carbohydrates,  and  this  view  is  representative 
of  the  experience  of  others  who»  have  seen  most  of  the  disease  as  it  is 
encountered  in  this  country. 

That  diet  is  therefore  best  which  is  not  too  monotonous,  and  from 
which  all  saccharine  food  and  alcohol  are  excluded.  The  eating  of  fats 
should  also  be  restricted.  Elderly  patients  do  not  bear  well  a  too  sud- 
den and  radical  change  in  their  diet.  Farinaceous  food  if  not  too  much 
sweetened  is  usually  well  borne,  as  are  fresh  green  vegetables.  Authori- 
ties differ  in  recommending  fruits.  Sir  Andrew  Clarke  prohibited  them. 
Usually  stewed  or  baked  apples  are  permissible,  and  a  little  sodium 
bicarbonate  may  be  added  in  lieu  of  sugar  in  cooking  any  fruit  which  is 
too  acid. 

AVhen  the  patient  is  sufficiently  recovered  he  should  take  daily  morn- 
ing cold  baths  with  friction,  and  robust  subjects  are  benefitted  by  an 
occasional  Russian  bath.  Energetic  exercise  by  walking,  riding,  or 
driving  should  be  prescribed,  and  the  patient  should  live  as  much  as 
possible  an  outdoor  life,  for  lack  of  exercise  combined  with  overeating 
is  most  apt  to  bring  a  repetition  of  the  attack.  If  digestive  tonics  are 
needed,  strychnine  or  nux  vomica  with  compound  tincture  of  cinchona 
are  among  the  best. 

CHRONIC  GOUT. 

Etiology. — The  general  etiology  of  gout  has  been  discussed  upon 
page  994. 

Chronic  gout  develops  in  one  of  two  ways — (a)  as  a  result  of  repeated 
acute  attacks  ;  (b)  insidiously. 

(a)  When  the  result  of  repeated  acute  attacks,  the  fits  appear  wdth 
increasing  frequency,  but  the  pain  is  less,  the  swelling  and  oedema  are 
more  extensive  and  persistent,  often  lasting  for  weeks  or  months,  and 
the  redness  gives  place  to  pallor. 

(h)  AVhen  insidious,  the  jmtient  may  acquire  considerable  local  de- 
formity of  tiie  joints,  witliout  ever  having  an  acute  attack.  Such  cases 
are  noted  particularly  among  the  aged  and  those  in  whom  the  disease  is 
hereditary. 

Symptoms. — The  symptoms  of  clironic  gout  vary  much  with  the 
constitution  of  the  patient.  The  fairly  robust  may  sustain  repeated 
attacks  of  acute  gout  i'ov  twenty  or  thirty  years  without  ever  developing 
chronic  gout,  or  if  tlic  disease  becomes  chronic  it  remains  comparatively 

1  Brit.  Med.  Jouni.,  Oct.  3,  189G. 
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mild,  being  largely  confined  to  certain  joints  Avithoiit  secondary  visceral 
disturbances.  In  others  with  less  power  of  resistance  the  disease  pro- 
gresses rapidly,  and  within  a  year  or  two  they  may  become  anaemic  and 
debilitated  and  remain  permanently  invalided  until  death  from  exhaus- 
tion, toxaemia,  or  visceral  complications  overtakes  them. 

Local  Si/mptoms. — In  a  typical  case  the  progress  of  the  malady  is  as 
follows:  If  the  disease  has  begun  in  one  great  toe,  otlier  joints  will 
soon  become  involved.  These  may  be  other  joints  of  the  same  foot  or 
of  the  opposite  foot,  the  joints  of  the  ankle  and  knees,  the  terminal 
phalanges  of  the  fingers,  and  sometimes  the  shoulders  or  elbows.  Even 
the  spinal  articulations  have  been  known  to  be  aifected.  ]\Iany  joints 
may  be  simultaneously  involved  or  several  will  be  so,  while  others  pre- 
viously affected  may  remain  quiescent.  AVhichever  joints  are  involved, 
the  pathological  process  and  sequence  is  practically  the  same  in  all. 
The  disease  often  progresses  from  the  smaller  to  the  larger  joints,  and 
the  several  joints  may  present  lesions  of  many  different  degrees  of 
pathological  evolution.  Thus  one  joint  may  be  found  presenting  all  the 
appearances  of  an  acute  attack  (page  1007),  another  will  exhibit  simply 
swelling  and  oedema,  another  large  recent  concretions  and  tophi,  while 
another  may  show  advanced  deformity  with  softening  and  sloughing 
over  the  concretions. 

The  joints,  less  painful  than  in  the  acute  attack,  may  be  often  moved 
freely,  and  in  advanced  cases,  especially  in  elderly  women,  distinct  crep- 
itation will  be  obtained.  A  cracking  sound  may  be  heard  at  a  little 
distance  as  the  fingers  are  manipulated.  The  toes  and  fingers  are  much 
distorted,  being  pressed  aside  by  accumulating  concretions  or  perma- 
nently bent  by  yielding  to  least  resistance.  The  finger-joints  may  be 
alternately  flexed  and  extended.  Usually  the  swelling  is  chiefly  about 
the  articulations,  and  is  more  diffuse  than  in  the  acute  form,  but  some- 
times a  whole  finger  will  be  uniformly  thickened  and  stiff.  The  thumb- 
joints  are  singularly  exempt.  Tophi  accumulate  at  the  sides  of  the 
joints  and  in  neighboring  fibrous  tissues.  They  also  appear  in  remote 
situations,  as  the  lobe  of  the  ear,  where  it  is  very  common  to  find  im- 
bedded two  or  three  or  more  small  white  or  yellow  masses  the  size  of 
small  shot  or  peas.  Tophi  are  also  found  along  the  sides  of  the  fingers, 
over  tendon  sheaths,  on  the  nose,  in  the  palms  of  the  hands,  and  on  the 
forearms.  The  tophi  even  about  the  joints  are  often  quite  movable, 
and  being  usually  painless  they  can  be  picked  up  between  the  fingers. 
The  skin  over  them  is  movable,  thin,  and  shining,  but  is  not  reddened, 
neither  does  it  desquamate,  as  in  acute  gout.  The  smaller  tophi  may  feel 
smooth,  but  the  larger  ones  are  often  very  rough,  and  may  appear  firmly 
imbedded  and  hard,  like  osteophytes.  As  the  case  progresses  the  deposits 
in  and  about  a  joint  may  fuse,  become  exceedingly  large,  destroying  all 
the  joint  structure,  and  finally  find  their  way  through  the  skin. 

There  is  an  old  joke  about  a  gouty  man  being  able  to  chalk  a  billiard 
cue  with  his  knuckles,  and  in  some  cases  this  is  literally  true.  I  have 
seen  a  subject  of  hereditary  gout  with  a  concretion  as  large  as  a  lemon, 
starting  from  the  great  toe-joint  and  involving  much  of  the  dorsum  of 
the  foot  and  three  metacarpo-phalangeal  articulations  of  the  lesser  toes. 
The  mass  eroded  its  way  through  the  skin,  partly  softened,  and  so  far 
impeded  locomotion  that  the  patient  finally  had  it  successfully  removed 
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by  surgical  operation.  When  such  masses  soften,  fluctuation  may  be 
felt  beneath  the  skin,  as  in  an  abscess,  and  if  incised,  they  discharge  a 
pultaceous,  sanguineous,  or  creamy  material  with  a  gritty  feel,  and  com- 
posed chiefly  of  granules  and  crystalline  deposits  of  biurates.  Entire 
tophi  may  be  discharged  in  this  way,  leaving  a  stellate  cicatrix  (as  in  the 
palm),  or  a  portion  only  is  lost,  and  the  remaining  concretion  dries  and 
forms  a  focus  for  fresh  deposit  of  urates.  When  the  tophi  are  large  the 
neighboring  veins  are  often  very  prominent.  It  occasionally  happens 
during  an  acute  exacerbation  that  a  tophus  is  absorbed,  to  be  deposited 
again  elsewhere  (see  page  1006). 

Constitafional  Symptoms. — The  subjects  of  chronic  gout  may  still 
show  periodicity  in  the  advance  of  the  symptoms,  but  if  they  have  acute 
exacerbations,  they  react  less  and  less  promptly  and  completely,  and 
become  weak,  ansemic,  debilitated,  and  cachectic.  They  suffer  much 
from  anorexia,  constipation,  and  digestive  disturbances,  which  are  ag- 
gravated by  their  inability  to  exercise  freely,  and  sooner  or  later  they 
become  bedridden,  either  from  helpless  deformity,  failing  nutrition,  or 
asthenia.  They  become  mentally  irritable  and  dull  and  are  often  som- 
nolent. Tlie  disease  in  its  chronic  form  is  afebrile,  and  the  occurrence 
of  fever  either  belongs  tO  an  acute  exacerbation  or  suggests  the  onset  of  a 
complication. 

Complications. — As  might  be  expected  in  so  chronic  and  severe  a 
disease,  the  complications  are  numerous  and  serious.  Some  appearances 
which  might  be  described  under  this  heading  are  of  such  common  occur- 
rence as  to  fairly  rank  as  symptoms,  and  have  been  so  described,  but  it 
is  an  unimportant  detail  in  which  aspect  they  are  regarded.  The  most 
serious  of  the  complications  are  those  affecting  the  vascular  and  renal 
systems.  Gouty  lesions  of  the  heart  and  kidneys,  or  bloodvessels  and 
kidneys  very  often  coexist  and  are  mutually  excitant,  so  that  it  may  be 
difficult  to  determine  which  organ  was  primarily  affected,  but  it  is  believed 
that  in  many  cases  the  kidneys  are  first  involved.  Arterio-sclerosis, 
cardiac  hypertrophy,  and  dilatation,  granular  contracted  kidney,  chronic 
gastritis,  chronic  asthma,  and  bronchitis,  cerebral  and  other  thromboses, 
sciatica,  various  eye  lesions  and  skin  diseases,  diabetes,  obesity,  chole- 
lithiasis, gravel,  vesical  calculi,  etc.,  may  all  occur  in  different  cases. 

PROGNf).sis. — Tlio  prognosis  for  ultimate  recovery  is  distinctly  bad, 
but  with  careful  living  life  may  be  prolonged  for  many  years.  Much 
depends  upon  the  patient's  ability  to  take  care  of  himself  and  upon  his 
means  to  secure  proper  care  and  dietetic,  hygienic,  and  climatic  treat- 
ment. Naturally  in  the  hereditary  cases  the  prognosis  is  the  least  favor- 
able. 

Diagnosis. — As  Fagge^  said,  "  Tf  a  single  deposit  of  urate  of  soda 
can  be  found,  it  settles  the  f|uestion." 

The  only  two  diseases  with  which  chronic  gout  may  be  confounded 
are  chronic  rheumatism  and  rheumatoid  arthritis.  It  will  save  repeti- 
tion to  refer  the  differential  diagnosis  to  consideration  under  those  two 
headings  (see  page  988). 

The  majority  of  cases  are  easily  diagnosed  from  the  appearance  of 
the  joints  or  a  study  of  the  visceral  symptoms. 

Treatment. — The  general  indications  for  treatment  of  chronic  gout 

^  Prliiri'iiIcK  and  I'nicllce  (if  Medicine,  vol.  ii.  p.  805. 
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are  to  promote  elimination  of  waste  from  the  body  by  increasing  the 
functional  activity  of  the  skin,  the  bowels,  and  the  urine,  as  well  as  by 
regulation  of  the  diet  and  exercise  and  other  hygienic  measures.  If  the 
symptoms  are  decided,  or  if  the  gouty  dej)osits  are  upon  the  increase,  it 
is  well  to  prescribe  wine  of  colchicum  (tTlx)  and  potassium  iodide  (gr.  x), 
which  on  the  whole  prove  safer  and  more  efficient  remedies  than  any 
others  of  the  long  list  which  have  been  exploited  for  the  purpose,  such 
as  the  salicylates,  benzoates,  guaiacum,  sulphur,  etc.  The  colchicum 
acts  as  a  cholagogue  and  vascular  sedative,  and  the  iodide  is  believed  to 
promote  absorption  and  benefit  tissue-change  in  general.  The  treatment 
is  continued  for  two  or  three  weeks.  Larger  doses  are  usually  not  re- 
quired, especially  if  the  bowels  are  kept  active.  For  this  purpose  5  or 
10  grains  of  calomel  should  be  given  at  night,  two  or  three  times  a  week, 
followed  by  a  doGo  of  bitter  water,  Rochelle  salts,  or  a  seidlitz  powder 
in  the  morning.  In  other  cases  it  is  preferable  to  give  Carlsbad  salts 
3j  three  or  four  times  a  day, 

D'mretim. — The  best  diuretic  for  these  cases  is  water,  but  most  per- 
sons, and  the  gouty  especially,  drink  less  than  they  need,  and  it  is  diffi- 
cult to  have  one's  directions  obeyed  in  this  matter.  Well-to-do  patients 
will  pay  large  sums  for  bottled  mineral  waters  because  they  imagine  a 
specific  value,  which  it  must  be  owned  consists  largely  in  the  attractive- 
ness of  the  label  or  the  elaborateness  of  the  chemist's  analysis  of  the 
ingredients,  and  if  they  wnll  not  drink  ordinary  water,  but  will  take  the 
titled  waters,  there  is  usually  no  harm  done.  There  are  two  devices  to 
which  I  have  long  resorted  to  get  such  patients  to  take  water  which  are 
in  common  use  by  others  :  one  is  to  order  a  5-grain  effervescing  tablet  of 
lithium  citrate  as  a  placebo  to  be  taken  in  a  tumblerful  of  water  three  or 
four  times  a  day  ;  the  other  is  to  order  a  tumblerful  of  hot  water  before 
each  meal  and  at  bedtime.  Lithium  has  been  much  extolled  as  a  sol- 
vent of  uric  acid,  and  so  it  is  in  the  laboratory,  but  in  the  blood  it 
promptly  forms  an  insoluble  compound  with  sodium  phosphate,  which 
renders  it  of  little  or  no  value. 

The  sthenic  cases  with  much  acidity  are  benefited  by  taking  potassium 
citrate  or  acetate  with  the  bicarbonate  three  times  daily  before  meals. 
These  remedies  are  useful  for  their  antacid,  diuretic,  and  alterative 
eifects.  Sodium  and  magnesium  carbonates  are  also  employed  with 
advantage. 

The  local  treatment  consists  mainly  in  the  judicious  use  of  massage, 
either  alone  or  combined  with  a  stream  of  thermal  Avater,  as  applied  at 
Aix,  for  example,  passive  movements,  hot-air  applications  (see  page  990), 
and  the  application  to  the  affected  joints  from  time  to  time  of  iodine  tinc- 
ture, turpentine  stupes,  compound  camphor  liniment.  A  useful  lotion  is 
piperazin  in  2  per  cent,  solution  applied  at  night  and  left  until  morning 
in  contact  with  the  joint,  which  is  wrapped  in  cotton  and  oilsilk.  Re- 
cently the  application  of  electrolysis  to  the  concretions  in  the  joints  has 
seemed  productive  of  benefit  in  some  cases.  Surgical  operation  is  not 
to  be  thought  of,  except  in  most  extreme  cases  like  the  one  mentioned 
above  (page  1017),  for  it  is  rarely  successful  and  often  productive  of 
much  harm. 

Sufferers  from  chronic  gout  should  live  a  wholly  rational  life,  retiring 
early,  avoiding  stimulants,  excessive  use  of  tobacco,  sexual  excesses,  and 
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all  excitemeut.  If  alcoholic  stimulants  cannot  be  wholly  dispensed 
with,  owing  to  long-continued  habituation  to  their  use,  or  to  the  special 
need  on  account  of  weakness,  the  best  form,  and  in  fact  the  only  form 
in  which  they  can  be  safely  employed,  is  that  of  much-diluted  whiskey 
(preferably  Scotch)  taken  with  meals. 

Spas. — Countless  European  spas  have  claimed  specific  virtue  in  the 
treatment  of  chronic  gout.  Those  patients  who  are  fairly  strong  or 
plethoric  do  best  at  the  sulphate  springs  of  Carlsbad,  Marienbad,  or 
Brides-les-Bains,  and  those  having  acid  dyspepsia  improve  at  Vichy  or 
Vals.  Kissingen  and  Homburg  also  have  special  reputation  for  the 
relief  of  the  chronic  gastric  catarrh  of  these  cases,  and  Neuenahris  par- 
ticularly good.  Patients  suffering  from  gravel  or  stone  of  gouty  origin 
may  find  relief  in  the  diuretic  and  solvent  waters  of  Vittel  or  Contr6xe- 
ville.  In  England  many  cases  of  chronic  gout  are  benefited  at  Harrow- 
gate  and  Bath,  and  in  the  United  States  at  the  Hot  Springs  of  Virginia 
or  Arkansas,  or  the  sulphur  springs  of  Richfield  in  New  York,  and  of 
Glenwood  in  Colorado.  It  is  impossible  within  the  limits  of  this  work  to 
further  discuss  the  merits  of  all  the  mud  baths,  sand  baths,  and  other 
varieties  which  are  recommended  for  treatment.  While  not  denying  the 
local  benefit  to  be  derived  in  some  cases  from  alkaline  and  sulphur  baths, 
it  is  the  belief  of  the  writer  that  in  most  instances  the  improvement  is 
mainly  attributable  to  the  systematic  living,  careful  dieting,  good  air,  and 
freedom  from  cares  and  responsibilities,  which  are  obtained  at  the  noted 
spas,  rather  than  from  any  specific  properties  of  their  waters.  Many  of 
the  waters  in  this  country  are  as  good  chemically  as  those  of  foreign 
springs,  but  speaking  generally,  patients  derive  more  benefit  abroad  be- 
cause they  find  better  system  in  the  routine  of  the  spas,  and  more  diver- 
sion in  the  trip,  besides  having  the  added  benefit  of  the  double  sea 
voyage. 

The  mode  of  giving  the  baths  varies  much  at  different  health  resorts. 
In  general,  a  course  of  daily  baths  continued  for  three  weeks  is  sufficient. 
The  duration  of  each  bath  is  from  five  to  eight  minutes,  the  temperature 
varies  from  98°  to  106°  F.,  and  fully  half  an  hour's  rest  should  follow. 
Massage  is  often  given  Math  advantage  in  connection  with  the  bathing. 

Patients  who  are  much  enfeebled  or  whose  respiratory  mucous  mem- 
branes are  especially  irritable  do  well  when  possible  to  spend  their  win- 
ters in  a  warm  and  equable  climate,  such  as  that  of  Southern  California, 
Egypt,  or  Algiers. 

THE  GOUTY  DIATHESIS,    OR   "GOUTINESS." 

Definitiox. — This  diathesis,  called  also  ''  irregular  gout,"  "  abar- 
ticular  gout,"  "  atypical  gout,"  "  latent  gout,"  "  the  gouty  vice,"  "  con- 
stitutional gout,"  "  masked  gout,"  etc.,  represents  the  underlying  con- 
dition of  the  system  which  is  inherited  by  those  who  come  of  gouty 
stock,  or  which  is  acquired  ])y  bon-vivantfi  prior  to  the  cliaracteristic 
arthritic  manifestations  of  the  disease.  "  Sii])pr('ssed,"  "  retroccdent," 
and  "metastatic"  gout  arc  cxjircssions  used  to  denote  cases  in  which 
visceral  or  vascular  synij)t()ins  j^redominate,  tlie  joint  symptoms  for  a 
time  being  held  in  abeyance.  "Goutiness"  is  the  term  adopted  by 
AVilliam  Ewart  to  describe  tiie  condition  under  discussion  in  his  classical 
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work  upon  "  Gout  and  Goutiness/'  ^  and  his  views  on  this  point  are  of 
so  much  value  that  they  are  herewith  quoted  at  length  : 

"  Instead  of  a  diathesis  which  needs  '  eradicating/  we  conceive  of  a 
faulty  habit  [in  cellular  activities]  slowly  acquired,  which  needs  re- 
placing by  a  heaWiy  habit,  the  growth  of  which  must  also  be  slow. 
This  consideration  must  guide  our  treatment;  it  also  encourages  a 
belief  in  the  curability  of  goutiness,  though  not  of  the  late  results  of 
articular  gout. 

^'  Objectively,  we  deal  with  two  states — gout  and  goutiness  ;  and  these 
names  fairly  express  the  relations  and  the  differences  existing  between 
them.  One  state  may  never  pass  into  the  other.  More  commonly 
goutiness  inclines  almost  fatally  toward  declared  gout ;  and,  with  few 
exceptions,  those  once  attacked  with  declared  gout  lapse  sooner  or  later 
into  goutiness. 

"  '  Goutiness '  is  applicable  to  all  the  conditions  in  which  the  consti- 
tutional change  is  manifest,  though  declared  gout  may  be  altogether 
absent  or  present  only  at  long  intervals.  The  evidence  of  goutiness 
may  be  partly  structural,  as  in  the  delicacy  of  the  tissues  of  those  who 
inherit  the  infection  ;  but  in  all  cases  it  is  also  functional,  and  is  made 
up  of  the  gouty  visceral  manifestations. 

"  The  functional  change,  as  it  affects  the  juices,  is  abnormal  acidity; 
as  it  affects  the  tissues,  increased  irritability  and  lowered  resistance. 

"  Indeed,  goutiness  is  in  varying  degrees  the  basis  of  all  articular 
gout,  but  most  manifestly  of  that  which  is  inherited."  ^ 

The  term  lithsemic  diathesis,  or  lithsemia  as  it  was  originally  called 
by  Murchison,  is  used  by  some  writers  as  synonymous  with  gouty 
diathesis,  but  this  is  somewhat  inaccurate,  as  lithsemia  is  a  condition 
believed  by  Murchison  and  his  followers  to  be  primarily  due  to  func- 
tional hepatic  derangement  (although  even  this  is  denied  by  Bouchard) 
or  other  causes,  and  it  will  be  separately  described  (see  page  1027). 

Furthermore,  it  is  not  absolutely  proven  that  "  lithic  "  acid  or  uric 
acid  is  really  the  cause  of  lithiasis,  whereas  it  is  known  to  be  one  of  the 
chief  agents  in  producing  gout.  The  gouty  diathesis  may  therefore  be 
defined  as  the  antecedent  condition  of  defective  proteid  metabolism 
which  leads  to  gout  in  either  its  acute  or  chronic  form.  Persons  who 
inherit  this  peculiar  diathesis  may,  by  good  fortune  or  good  care,  live  to 
a  ripe  age  without  ever  being  the  victims  of  true  gout,  or  they  may  die 
of  the  complications  which  the  diathesis  begets  before  arthritic  symp- 
toms have  had  time  to  develop. 

The  condition  of  latent  gout  is  declared  by  W.  H.  Draper  and  F.  C. 
Shattuck  to  be  of  much  more  frequent  occurrence  in  women  than  in 
men. 

Severe  and  sudden  attacks  of  acute  gout  are  now  far  less  prevalent 
even  in  its  home  in  England  than  a  generation  ago,  and  they  seem  to  be 
replaced  by  an  increase  in  the  number  of  cases  of  goutiness  (Ewart^). 
This  fact  was  observed  some  years  ago  by  Milner  Fothergill.^ 

Goutiness  varies  greatly  in  type  even  in  the  same  individual,  who 
may  exhibit  alternation  of  symptoms,  now  manifest  chiefly  in  the  re- 
spiratory, now  in  the  vascular,  or  now  in  the  digestive,  system. 

'  Gout  and  Goutiness,  London,  1S96.  '^  Loc.  cit.,  pp.  310-312,  314. 

^  Loe.  cit.,  p.  21.  *  Gout  in  its  Protean  Forms. 
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Symptoms. —  Vascular  System. — One  of  the  earliest,  most  important, 
and  characteristic  symptoms  of  the  gouty  diathesis  is  arterio-sclerosis, 
manifested  by  perceptible  thickening  of  the  arterial  walls  and  a  uni- 
formly high  arterial  tension.  Atheromatous  deposits  may  form  at  the 
root  of  the  aorta  or  upon  the  aortic  valve  cusps,  in  the  latter  case 
sometimes  giving  rise  to  a  bruit.  As  a  further  serious  outcome  of  this 
condition  aneurysm  may  develop,  and  cerebral  apoplexy  is  by  no  means 
rare.     Gouty  phlebitis  is  well  recognized. 

Secondary  hypertrophy  of  the  left  ventricle  of  the  heart  is  produced 
by  the  arterio-sclerosis,  and  the  latter  process,  by  invading  the  coronary 
arteries,  may  interfere  with  the  nutrition  of  the  heart  and  lead  to  a  myo- 
carditis.    Pericarditis  is  not  common. 

"  Gout  of  the  heart,"  as  it  is  popularly  termed,  is  a  phrase  used  to 
describe  any  gouty  cardiac  complication,  but  particularly  such  conjoined 
symptoms  as  sudden  attacks  of  prsecordial  pain,  dyspnoea,  syncope, 
vertigo,  cyanosis,  and  palpitation.  The  heart  sounds  become  distant  and 
the  pulse  is  very  feeble. 

In  a  patient  under  my  observation  at  the  present  time  repeated 
attacks  of  vertigo  have  characterized  the  gouty  diathesis  for  more  than 
three  years. 

More  or  less  anaemia  and  pallor  are  present  in  some  patients,  while 
others  are  distinctly  plethoric. 

Respiratori/  System. — Three  varieties  of  pulmonary  disease  are  noted 
in  the  gouty  diathesis  :  («)  asthma  ;  (6)  emphysema  ;  (e)  repeated  obsti- 
nate attacks  of  bronchitis.  Elderly  persons  who  have  long  been  "  gouty  " 
are  exceedingly  apt  to  suffer  from  emphysema  with  frequent  asthmatic 
seizures. 

Sometimes  asthmatic  attacks  are  the  first  and  only  manifestations 
of  the  gouty  vice,  and  may  so  remain  for  years  before  the  development 
of  true  gout.  In  other  cases  the  youth  of  gouty  heritage  shows  marked 
irritaljility  of  the  mucous  membranes,  and  suffers  perhaps  from  gastro- 
intestinal catarrhs,  but  particularly  from  severe  and  protracted  attacks 
of  bronchial  catarrh,  which  yield  less  easily  than  usual  to  treatment.  In 
elderly  subjects  the  bronchitis  may  become  chronic.  Uric-acid  crystals 
have  been  found  in  the  sputum  by  J.  W.  Moore  and  Grube. 

Pleurisy,  though  less  common,  is  sometimes  observed.  Epistaxis  oc- 
casionally arises.  Gouty  subjects  take  cold  easily,  and  attacks  of  coryza, 
laryngitis,  or  chronic  granular  pharyngitis  are  often  seen. 

(j-enito-uriiiary  Syxfciii,. — Patients  having  the  gouty  diathesis  tend  to 
the  early  development  of  nephritis.  The  urine  may  be  at  first  high 
colored,  of  higli  specific  gravity,  loaded  with  urates  and  uric  and  oxalic 
acids,  and  somewiiat  lessened  in  quantity,  but  later  it  becomes  more 
abundant,  ])ale,  and  contains  little  organic  matter.  Rendu  insists  ujion 
the  persistent  iiy])eraci(lity  of  gouty  urine.  Albumin  may  be  present  in 
moderate  (juantity  together  Avitii  liyaline  and  granular  casts.  The  sub- 
jects of  gouty  ne])hritis  are  apt  to  have  oedema,  general  anasarca,  much 
dyspnoea,  and  pulmonary  a'dema,  and  they  may  die  in  ursemia. 

Others  have  "si  lowers"  of  "gravel  "or  uric-acid  sediment  in  the 
urin*^,  and  renal  and  vesical  calculi,  though  less  common  than  might  be 
suj)posed,  are  som(>tiines  pi'esent.  Attneks  of  fn'<|uent  ])ainfid  micturition, 
luematuria,  and  even  non-infectious  urethritis  have  been  reported. 
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Oxaluria  and  glycosuria  may  appear. 

The  testicles  have  been  exccjjtionally  the  seat  of  gouty  inflammation. 
Urethritis  is  not  rare,  which  Ebstein  refers  to  prostatorrlujea.  Disoi'ders 
of  menstruation  are  common,  such  as  menorrhagia,  as  well  as  various 
uterine  and  ovarian  ailments,  which  have  been  as(;ribed  to  goutiness  by 
Mabboux  of  Paris,  Rendu,  and  others. 

Tlie  Nervous  Si/ston. — Gouty  headaches  are  well  known,  hfemicrania 
and  migraine  being  common  forms.  They  occur  through  a  variety  of 
causes.  They  may  be  due  to  the  frequent  attacks  of  indigestion,  or  to 
the  high  arterial  tension.  A  patient  who  was  a  great  sufferer  from  them 
for  years  I  was  able  to  relieve  only  by  the  constant  employment  of  nitro- 
glycerine to  reduce  the  extremely  high  tension  of  a  strongly  hereditary 
gouty  diathesis. 

Neuralgias  and  vague  shooting  jniins  appear  in  all  parts  of  the  body. 
Sciatica  is  common.  Darting  pains  in  various  parts  of  the  body  and 
severe  cramps  in  the  legs,  soreness  of  muscles,  lumbago,  dyssesthesia  or 
paresthesia,  and  stiffness  of  joints  or  bursitis  may  be  complained  of  by 
middle-aged  patients.  The  heels  are  often  sore.  An  irascible  temper 
is  characteristic,  but  it  belongs  more  particularly  to  the  acute  form  of 
gout  or  to  advanced  degrees  of  chronic  gout.  Patients  may  suffer  from 
the  gouty  diathesis  or  even  from  chronic  gout  through  long  lives  and  yet 
retain  their  full  intellectual  vigor  until  the  end.  In  few  cases  com- 
paratively do  they  become  dull,  though  often  churlish.  The  occurrence 
of  apoplexy  has  been  referred  to  as  not  unexpected  (page  1022),  and 
basilar  meningitis  is  of  very  rare  development.  Ewart  refers  to  ex- 
ceptional forms  of  encephalopathy  ;  hemiplegia,  aphasia,  and  convulsions 
may  be  of  gouty  origin,  and  cerebral  thrombosis  may  occur. 

The  condition  of  neurasthenia,  so  prevalent  in  parts  of  this  country 
at  the  present  time,  especially  in  crowded  cities,  where  the  bustle  and 
excitement  of  modern  life  readily  overtaxes  the  nervous  system,  some- 
times, no  doubt,  is  of  gouty  origin.  R.  W.  Wilcox  ^  expresses  the  opin- 
ion that  many  neurasthenic  cases  are  cases  of  neurotic  lithsemia. 

The  digestive  system  in  the  gouty  is  apt  to  be  deranged,  although 
some  patients  never  suffer  in  this  way.  An  acid  dyspepsia  with  flatu- 
lency, heartburn,  and  sour  eructations  is  rather  characteristic  of  gout  in 
all  its  forms.  Curiously  some  patients  are  relieved  of  their  dyspepsia 
by  an  intervening  fit  of  gout.  The  tongue  in  gouty  dyspepsia  may  be 
in  the  condition  of  glossitis  migrans  or  leucoplakia.  It  is  commonly 
red  and  thin.  In  a  woman  whom  I  have  lately  seen  it  was  so  deeply 
cracked,  fissured,  and  eroded  as  to  give  rise  to  great  pain  and  thirst, 
makincr  it  difficult  to  take  enouarh  food  to  maintain  nutrition. 

Peridental  inflammation  or  gingivitis  may  occur.  The  uvula  is 
sometimes  enlarged,  and  acute  suppurative  tonsillitis  (quinsy)  may 
appear  in  connection  with  goutiness. 

Severe  "  bilious  "  headaches  and  intense  gastralgia  may  recur  peri- 
odically for  years.  Chronic  gastritis  is  not  rare,  and  hepatic  conges- 
tion with  hemorrhoids  is  often  present.  Colitis  is  not  uncommon,  and 
some  patients  suffer  greatly  from  violent  intestinal  colic.  I  have  known 
four  sons  of  the  same  family  whose  father  died  of  chronic  gout,  and  who 
each  possessed  the  gouty  diathesis  in  marked  degree.     One  died  of  a 

^  Med.  News,  Nov.  27,  1897. 
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gouty  kidney ;  a  second  Avas  a  great  sufferer  from  severe  bronchial 
catarrhs,  and  finally  died  of  pneumonia  ;  the  third  had  intense  bronchial 
catarrhs — several  attacks  every  winter — and  sudden  seizures  of  purely 
intestinal  colic,  so  severe  as  to  momentarily  deprive  him  of  reason  ;  and 
the  fourth  is  abnormally  obese.  Cases  of  appendicitis  have  been  as- 
cribed to  goutiness,  but  there  is  little  if  any  foundation  for  belief  in 
such  etiology. 

General  Nutrition. — The  general  nutrition  of  those  having  the  gouty 
diathesis  may  or  may  not  suffer.  In  some  persons  almost  robust  vigor 
of  body  and  mind  is  retained  for  years,  while  others  are  always  ailing, 
are  thin  if  not  emaciated,  and  are  ansemic  and  sallow,  with  weak,  flabby 
muscles.  A  certain  proportion  of  patients  having  good  appetites,  fair 
digestion,  and  gluttonous  tastes,  and  being  disinclined  to  exercise,  tend, 
as  they  pass  middle  life,  to  rapidly  gain  in  weight,  and  passing  the 
limits  of  stoutness  acquire  extreme  obesity  (see  page  1035).  Their  bulk 
adds  to  their  inability  to  exercise,  their  weight  injures  their  gouty  joints, 
and  they  tend  to  acquire  glycosuria,  myocarditis,  and  other  serious  com- 
plications. 

The  Skin. — The  skin,  which  in  tophaceous  gout  may  be  smooth  and 
possibly  atrophic,  is  often  harsh  and  dry  with  gouty  diathesis,  and  many 
patients  develop  patches  of  dry  scaly  eczema,  which  come  and  go  and 
are  easily  excited  by  dietetic  errors  and  slight  modifications  in  the 
general  health.  Suard  has  found  urates  in  eczematous  serum.  Pruritus 
appears  in  v'arious  parts  of  the  body,  sometimes  in  the  soles  of  the  feet, 
and  patients  complain  of  sensations  of  burning  in  the  feet  and  elsewhere, 
especially  at  night.  Itching  of  the  eyelids  may  be  troublesome.  Ery- 
thema, urticaria,  acne,  pityriasis,  boils,  carbuncles,  herpes,  and  exfoliative 
dermatitis  are  among  the  other  common  skin  lesions.  An  acrid  irri- 
tant perspiration  is  often  troublesome.  The  nails  exhibit  longitudinal 
strise  and  become  thin  and  brittle,  and  the  hair  is  apt  to  turn  gray  early 
in  life,  or  baldness  appears. 

The  Eyes. — A  variety  of  eye  lesions  have  been  described  in  connec- 
tion with  gout  and  the  gouty  diathesis.  Of  these  iritis  and  glaucoma 
are  the  most  common,  conjunctivitis  being  present  less  often  than  in 
acute  rheumatism.  Other  lesions  noted  are  hemorrhagic  retinitis,  sup- 
purative panophthalmitis,  keratitis,  and  irido-choroiditis.  Charles  Sted- 
man  BulP  describes  a  variety  of  "lesions  of  the  retinal  vessels,  retina, 
and  optic  nerves  associated  with  gout." 

Prognosis. — The  prognosis  of  the  gouty  diathesis  depends  upon 
several  factors.  In  cases  of  marked  heredity,  where  both  parents  have 
been  gouty,  or  where  the  disease  in  its  severer  forms  has  prevailed  through 
several  generations,  it  is  distinctly  bad  as  regards  ultimate  recovery. 
Such  patients,  if  they  pass  thirty  years  of  age,  are  apt  to  have  the  mani- 
festations of  goutiness  become  more  and  more  frequent  and  pronounced, 
and  b(;ing  prone  to  the  develojMucnt  of  arterio-sclcrosis  and  the  small 
granular  kidney,  are  apt  to  ])ossess  enfeebled  resisting  power  against 
acute  infections,  the  inroads  of  alcoholism,  or  of  cardiac  and  hepatic  de- 
rangements, etc.  In  one  family  of  my  acquaintance,  both  parents  hav- 
ing been  great  sufferers  from  gout,  Avhich  proved  fatal  before  they  reached 
fifty  years  of  age,  each  of  their  four  children  possessed  the  gouty  diath- 

'  Med.  News,  May  8,  1897. 
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esis  to  an  extraordinary  degree,  and  all  died  before  attaining  the  age 
of  thirty-five  years  :  one  in  an  acute  attack  of  gout  which  involved  the 
heart,  two  of  uraemia  from  gouty  kidney,  and  the  other  from  an  attack 
of  grippe  preceded  by  remarkably  high  arterial  tension. 

When  the  diathesis  is  acquired  much  will  depend  upon  its  early 
recognition  and  the  ability  and  willingness  of  the  patient  to  abandon 
once  for  all  those  habits  of  life  which  have  been  distinctly  shown  to  Ijeget 
it.  By  leading  a  strictly  temperate  existence  in  every  application  of  the 
phrase,  such  patients  may  live  on  in  comparative  comfort  and  safety  for 
twenty  or  thirty  years  or  even  more  beyond  middle  life,  but  having  once 
demonstrated  their  weakness  in  this  direction,  they  can  never  allow  them- 
selves indulgences  without  great  risk  of  establishing  permanent  patho- 
logical conditions  in  the  kidneys,  vessels,  heart,  or  other  organs,  which 
may  cost  them  a  decade  or  two  of  life.  The  practical  experience  of  large 
insurance  companies  is  a  good  criterion  of  such  cases,  and  by  them  the 
gouty  are  always  classed  as  "  extra  hazardous  "  risks.  No  doubt  many 
persons  having  exceptional  vigor  of  constitution  can  tolerate  the  continu- 
ance of  a  once-established  gouty  diathesis,  but  at  best  premature  senility 
is  in  store  for  them. 

Diagnosis. — The  diagnosis  of  the  gouty  diathesis  and  of  hidden 
or  latent  gout  must  be  largely  based  upon  careful  inquiry  into  possible 
heredity,  the  habits  of  life  of  the  patient,  and  the  occurrence  of  previous 
attacks  of  the  acute  form  of  the  disease.  In  all  cases  of  severe  and  pro- 
longed headache,  neuralgia,  asthma,  repeated  obstinate  catarrhs  of  the 
respiratory  or  alimentary  mucous  membranes,  eczema,  arterio-sclerosis, 
or  "  gravel,"  which  are  not  to  be  accounted  for  upon  other  grounds,  the 
possibility  of  a  gouty  element  should  be  carefully  investigated  along 
the  lines  already  suggested  (see  Diagnosis  of  Acute  Gout,  page  1011). 

The  diagnosis  of  the  true  gouty  diathesis  from  lithsemia  will  be  con- 
sidered under  the  latter  heading  (page  1029). 

Treatment. — The  treatment  of  goutiness  must  be  largely  hygienic 
and  dietetic.  Patients  in  fairly  good  health  are  much  better  off  if  they 
let  medicines  severely  alone,  and  especially  the  numerous  "  tonics  "  and 
cure-alls  which  their  friends  usually  press  upon  them. 

Exercise,  systematic  and  vigorous  but  not  fatiguing,  should  be  studi- 
ously practised,  and  definite  rules  should  be  laid  down  as  to  its  form  and 
duration  adapted  to  each  case.  Boxing,  rowing,  bicycling,  horseback 
riding,  golf  playing,  etc.  are  all  beneficial  at  times,  the  three  former  for 
younger  subjects,  the  two  latter  especially  for  those  past  middle  age.  It 
should  be  observed  that  more  good  is  often  got  from  five  or  ten  minutes 
of  brisk  walking  or  other  exercise  in  the  open  air  than  by  an  hour  or  two 
of  idle  sauntering.  Patients  unable  to  take  active  exercise  should  spend 
as  much  time  as  possible  in  the  open  air  by  driving,  or  sitting  on  a 
veranda.  It  is  especially  desirable  to  avoid  taking  cold  after  exercise. 
Patients  should  dry  perspiration  carefully,  wear  woollen  underclothing, 
and  avoid  exposure  and  fatigue  of  all  kinds.  Keeping  the  skin  active 
by  daily  cool  bathing  and  vigorous  friction,  and  the  bowels  active  by 
medicine,  massage,  dieting,  etc.,  are  further  undoubted  preventives  of 
*'  taking  cold." 

Medicated  baths,  or  preferably  the  natural  mineral  spring  baths, 
prove  of  much  service  when  the  treatment  is  not  overdone.     This  sub- 
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ject  has  been  detailed  by  the  writer  under  the  Treatment  of  Chronic 
Gout,  page  1018,  and  the  rules  for  goutiness  should  be  the  same.  Often 
great  benefit  is  derived  from  a  fortnight's  sea-bathing  in  summer. 

Diet. — Much  can  be  done  for  goutiness  by  attention  to  diet.  The 
patient  should  be  warned  on  the  one  hand  against  overeating,  and  on  the 
other  against  following  for  too  long  time  a  diet  which,  like  the  "  meat 
and  hot  water  "  treatment,  is  so  impoverishing  as  to  dangerously  reduce 
his  strength.  Usually  three  meals  suffice,  and  these  should  be  taken  at 
regular  hours,  without  intervening  lunches,  and  patients  must  not  over- 
eat. Meat  of  any  kind  (excepting  pork),  game,  fowl,  or  fresh  fish  may 
be  eaten  once  or  twice  a  day.  Eggs,  lean  bacon  or  ham,  oysters,  sweet- 
breads, may  be  taken  at  other  meals.  Oatmeal,  cornmeal,  hominy, 
wheatena,  or  cracked  wheat,  stale  bread,  and  crackers  constitute  the 
most  desirable  cereal  foods.  For  vegetables  the  patient  may  eat  baked 
or  mashed  white  potatoes,  fresh  pease,  string  beans,  young  green  corn, 
spinach,  cauliflower,  celery,  tomatoes,  onions,  and  such  fruits  as  apples^ 
oranges,  or  grapes. 

Cream  cheese  or  good  American  cheese  furnishes  additional  proteid^ 
like  the  legumes  and  coarser  cereals,  and  makes  it  unnecessary  to  eat 
very  largely  of  meat.  Soups  and  broths  are  allowed,  also  butter  in 
moderation,  tea  and  coffee,  and  desserts  may  consist  of  custards,  gelatine- 
preparations,  such  as  blanc-mange,  wine,  jelly,  etc. 

To  be  avoided  are  rich  foods  of  all  sorts,  pastry,  cake,  sweets,  grid- 
dle cakes,  pickles,  vinegar,  spices,  curry,  fried  foods,  sausages,  etc. 

Alkaline  rnineral  waters,  such  as  Vichy  or  plain  water  should  be 
drunk  freely  before  meals  and  at  bedtime.  Alcohol  is  usually  unneces- 
sary. A  good  claret  or  dilute  whiskey  and  water  are  the  only  forms  in 
which  it  is  permissible  when  needed.  Malt  liquors  of  all  sorts  are 
forbidden. 

(The  reader  should  also  consult  the  section  upon  the  Diet  in  Lithse- 
mia,  page  1030.) 

When  antemia  is  present  in  neurasthenic  cases  or  others  in  which 
nervous  symptoms  predominate,  iron,  Fowler's  solution,  and  cod-liver 
oil  are  all  beneficial.  Tincture  of  nux  vomica  (TTLv)  with  a  drachm  of 
some  simple  bitter,  such  as  tincture  of  gentian  or  compound  tincture 
of  cinchona,  should  be  given  before  meals  in  cases  of  feeble  digestion. 
Many  patients,  especially  those  who  suffer  from  gastric  catarrh,  consti- 
pation, and  high  vascular  tension,  are  benefited  by  Carlsbad  salts,  or  by 
taking  z]  of  sodium  sulphate  in  half  a  tumblerful  of  hot  water  two  or 
three  times  a  day  (or  in  smaller  dose  if  this  proves  too  laxative),  an  hour 
or  so  before  meals.  Coutinued  or  violent  catharsis  isalike  unnecessary 
and  undesirable,  but  a  daily  free  evacuation  of  the  bowels  should  be  in- 
sisted upon,  and  an  occasional  mercurial  cathartic  may  be  needed  for 
])lethoric  cases.  If  arterial  tension  remains  persistently  high,  an  effort 
should  l)e  made  to  reduce  it  by  nitroglycerine,  gr.  y^^  every  three  hours, 
or  5  grains  of  chloral  hydrate  three  or  four  times  a  day.  I  have  had 
patients  continue  the  use  of  nitroglycerine  for  two  or  three  years  almost 
continuously  with  advantage,  their  symptoms,  such  as  high  tension, 
headache,  nausea,  and  diminished  urine,  recurring  whenever  it  was 
temporarily  omitted. 


LITHiEMIA. 

By  W.  GILMAN  THOMPSON,  M.  D. 


Synonyms  and  Definition. — "  Lithsemia "  is  a  somewhat  vague 
phrase.  The  derivation  of  the  word  implies  the  presence  of  lithic  (i.  e. 
uric)  acid  in  the  blood  in  excess.  Lithuria,  or  excess  of  lithic  acid  in 
the  urine,  is  sometimes  used  synonymously,  and  so  is  the  phrase  lithic 
acid  diathesis,  by  which  is  meant  a  morbid  tendency  toward  the  accu- 
mulation of  excessive  uric  acid  in  the  blood  and  secretions  of  the  body, 
thereby  developing  a  peculiar  complex  of  symptoms.  Uricacidsemia 
and  uricsemia  are  also  employed  as  synonyms.  Of  late  years  the  word 
lithsemia  has  been  made  to  include  a  great  variety  of  conditions  from 
neurasthenia,  to  biliousness,  renal  calculi,  and  gout,  and  there  is  some 
doubt  in  the  mind  of  the  writer  as  to  the  desirability  of  retaining  the 
phrase  and  insisting  upon  a  special  lithsemic  diathesis.^  Many  of  the 
nervous  and  other  symptoms  heretofore  attributed  to  excessive  accumula- 
tion of  uric  acid  in  the  system  have  been  lately  shown  to  occur  quite 
independently  of  it,  and  on  the  other  hand,  such  accumulation  may 
form  aside  from  the  production  of  typical  symptoms. 

Etiology. — Whatever  view  one  may  take  of  the  pathology  of 
lithsemia,  any  one  who  sees  much  of  a  certain  class  of  patients,  prin- 
cipally living  in  our  larger  cities  of  the  North  and  West,  who  are  over- 
worked or  who  live  in  a  whirl  of  social  excitement,  and  who  eat  too 
much  food,  drink  too  little  fluid,  and  exercise  little  or  none,  must  admit 
that  these  causes  tend  to  produce  a  fairly  typical  group  of  symptoms 
different  from  biliousness,  and  which,  for  lack  of  a  better  name,  are 
called  lithsemia.  I  have  come  to  regard  mental  strain,  worry,  and 
anxiety  as  altogether  the  most  potent  influence  in  producing  these 
symptoms.  When  the  business  crisis  is  successfully  adjusted,  or  the 
domestic  difliculty  is  suitably  overcome,  or  the  strain  of  caring  for  ill- 
ness in  another  is  passed,  how  often  the  lithsemic  symptoms  disappear 
of  their  own  accord,  and  the  patient  rebounds  to  good  health  again. 

Excessive  indulgence  at  the  table,  especially  in  nitrogenous  food, 
with  a  disproportion  of  cereals  and  fresh  vegetables,  is  another  cause. 
In  some  persons  excessive  use  of  tobacco  and  abuse  of  alcohol  seem  to  be 
excitant  causes,  although  the  condition  is  often  observed  among  women 
to  whom  these  statements  do  not  apply. 

Heredity  is  probably  not  without  influence  in  many  cases. 

Climate,  if  cold,  favors  the  development  of  lithsemia.  Many 
patients  are  worse  during  the  winter  months.     Cold,  by  lessening  the 

^  So  high  an  authority  as  Striimpell  does  not  give  tlie  subject  separate  consideration 
in  the  last  edition  of  his  text-book. 
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cutaneous  circulation  and  checking  perspiration,  seems  to  exert  some 
influence. 

A  neurotic  temperament,  such  as  is  very  often  met  with  in  this 
country,  especially  among  overworked  or  overexcited  city  residents,  is 
an  important  factor.  Such  persons  often  resort  to  stimulants  of  various 
kinds  to  tide  themselves  over  emergencies,  and  this  makes  matters 
rapidly  worse. 

Pathology. — Murchison,  who  coined  the  term  lithsemia,  applied 
it  to  a  form  of  functional  disorder  of  the  liver  whereby  proteid  meta- 
bolism Avas  impaired,  but  his  original  conception  of  the  condition  has 
been  expanded  by  subsequent  writers  to  cover  a  far  wider  field.  It  is 
definitely  known  that  lithsemia  is  not  only  often  present  as  an  antece- 
dent of  gout,  but  uric  acid  is  found  in  excess  in  the  blood  in  leucaemia, 
pneumonia,  some  varieties  of  nephritis,  various  neuroses,  and  other 
diseases,  besides  being  greatly  influenced  by  animal  diet.  Nor  is  it 
certain  that  the  liver  is  primarily  deranged,  or  that  uric  acid  is  the  sole 
agent  which  produces  the  symptoms.  Other  substances  may  act  in 
combination  with  it  or  independently  to  produce  like  results.  Oxaluria 
is  often  associated  with  lithsemia  and  lithuria,  and  various  other  excre- 
mentitous  products  as  well  as  ptomaines  may  be  present.  Da  Costa,  in 
calling  attention  to  these  facts,  defines  lithsemia  broadly  as  a  "  morbid 
state  where  the  income  of  nutriment  is  in  excess  of  the  output  of  waste," 
and  in  common  with  Savory,  Shoemaker,  Osler,^  and  others,  attributes 
the  origin  of  much  of  the  trouble  to  defective  oxidation.  Others  lay 
more  stress  upon  defective  elimination,  but  both  conditions  are  often 
combined  in  such  manner  that  it  is  difficult  to  determine  the  relative 
share  of  responsibility,  or  which  condition  was  the  first  to  operate. 
Again,  there  is  the  question  of  overproduction  of  uric  acid,  but  this 
view  has  met  Avith  less  favor  except  in  the  sense  that  the  blood  being 
supplied  with  excessive  proteid  food,  more  uric  acid  becomes  apparent 
only  because  less  urea  is  formed  than  would  represent  all  the  proteid 
food  waste.  Bouchard  is  one  of  the  chief  opponents  of  the  original 
Murchison  theory,  and  maintains  that  the  liver  is  not  at  all  responsible 
for  the  condition  of  lithsemia. 

A  large  part  of  the  pathology  of  lithsemia  is  related  to  the  etiology 
of  gout  and  goutiness  (in  fact,  lithsemia  has  been  called  "American 
gout "),  and  under  those  headings  the  writer  has  already  fully  discussed 
the  prevalent  theories  of  uric-acid  formation,  deposition,  and  elimination. 
(See  Pathogenesis  of  Gout,  pages  999-1003  ;  Uric  Acid  Theory,  page 
999;  Urine  in  Acute  Gout,  pages  1009,  1010;  Uric  Acid,  page  1010; 
Symptoms  of  Goutiness,  pages  1022-1024.)  It  is  not  intended  to  imply 
that  the  uric-acid  and  gouty  diatheses  are  identical,  as  will  be  appreciated 
by  referring  to  the  above  sections,  for,  as  William  Ewart  ^  writes,  "  The 
two  diatheses,  thougli  they  largely  overlap,  cannot  be  fused  into  one. 
They  are  both  distinct  and  well  constituted  diatheses."  Perhaps  the 
best  proof  of  this  is  the  fact  that  in  some  diseases  as,  for  example, 
leucjemia,  a  considerable  excess  of  uric  acid  may  be  constantly  present 
witliout  prf)ducing  a  single  symptom  of  gout,  or,  for  that  matter,  of  the 
litliiL-mic  state. 

Pathological  Anatomy. — In  addition  to  the  lessened  alkalinity 

^  Practice  of  Medicine,  \).  733.  ^  Gout  and  Ooutiness,  p.  9. 
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of  tlio  blood  and  the  possible  increase  of  uric  acid  therein,  the  character- 
istic changes  develojK'd  l)y  prolonged  lithaemia  are  scleroses  (renal, 
vascular,  and  hepatic)  and  localized  inflammations,  chiefly  in  the  serous 
membranes — the  synovia,  pleura,  etc. 

It  is  believed  that  the  uric  acid  or  some  toxin  irritates  the  capillaries, 
causing  their  contraction,  thereby  raising  arterial  tension,  and  by  this 
twofold  toxic  and  mechanical  irritation  of  the  arterioles  arterio-sclerosis 
is  developed.  This  in  turn  leads  to  cardiac  hypertrophy  and  to  further 
sclerotic  changes  in  the  kidney  (chronic  interstitial  nephritis  of  sclerotic 
type)  and  vascular  cirrhosis  of  the  liver  (Striimpell).' 

Symptoms. — The  chief  symptoms  are  exemplified  in  the  nervous 
and  digestive  systems.  In  addition,  the  circulation,  skin,  and  genito- 
urinary system  may  be  more  or  less  affected. 

Many  vague  nervous  symptoms  are  complained  of,  such  as  more  or 
less  vertigo,  tinnitus  aurium,  hebetude,  insomnia,  restlessness,  burning 
sensations  in  the  palms  or  soles,  flushing  of  the  face,  hemicrania,  or 
diffuse  frontal  or  basilar  headache,  darting  pains  in  the  extremities  or 
elsewhere.     Hypochondriasis  is  very  common. 

There  is  more  or  less  gastro-intestinal  disorder.  The  appetite  is 
absent  or  capricious,  the  tongue  is  coated,  or  sometimes  red  and  dry. 
Thirst  and  a  metallic  taste  in  the  mouth  are  complained  of.  Delayed 
gastric  digestion  causes  pyrosis,  hiccough,  sensations  of  weight  and 
oppression  in  the  epigastrium,  and  sometimes  nausea  or  vomiting. 
There  may  be  genuine  gastralgia.  Flatulence  is  annoying,  and  the 
bowels  are  constipated,  or  irregular  dark-colored  offensive  frothy  stools 
are  passed.  There  may  be  hepatic  tenderness  on  pressure.  Hemor- 
rhoids are  often  present.  Palpitation  from  flatulence  occurs  either  an 
hour  or  two  after  meals  or  at  irregular  times.  A  patient  now  under 
observation  has  been  for  some  weeks  regularly  awakened  by  it  at  night. 
The  arterial  tension  is  usually  increased.  Varicose  veins  are  sometimes 
developed. 

Pruritus,  eczema,  urticaria,  and  lichen  are  quite  common. 

The  urine  of  lithsemia  may  be  normal,  but  it  is  more  often  somewhat 
typical  of  the  perverted  proteid  metabolism,  when  it  has  the  following 
characteristics :  great  acidity,  high  specific  gravity  (1028-1032),  a 
dark,  dull-red  color,  a  tendency  to  deposit  on  cooling  a  heavy,  "  brick- 
dust  "  sediment  composed  of  uric-acid  crystals,  but  largely  of  acid 
sodium  quadriurates.  Temporary  albuminuria  is  occasionally  present. 
The  passage  of  urine  may  cause  burning  pain  in  the  urethra. 

Anders  emphasizes  "  the  broad  clinical  fact  that  the  urethral  and 
genital  mucous  membranes  often  become  inflamed  on  slight  provocation, 
producing  urethritis,  cystitis,  orchitis,  epididymitis,  vaginitis,  endome- 
tritis.    These  conditions  resist  treatment  obstinately."  ^ 

Other  patients  present  the  clinical  picture  of  neurasthenia  (see  pages 
556,  561).  They  become  ansemic  and  suffer  much  from  languor  and 
muscular  and  mental  fatigue. 

Diagnosis. — The  diagnosis  can  usually  be  made  upon  discovering 
any  considerable  number  of  the  above-described  symptoms.  The  main 
difficulty  lies  in  determining  whether  or  not  cases  are  of  gouty  origin. 
Careful  inquiry  should  be  made  in  regard  to  possible  gouty  inheritance, 

'  Text-book  of  Medicine,  p.  987.  ^  Practice  of  Medicine,  1897,  p.  401. 


1030  LITHJEMIA. 

and  the  patient  should  be  examined  for  tophi  or  distorted  joints.  A 
history  of  an  acute  attack  of  gout  with  localized  symptoms  may  be  ob- 
tainable. It  must  be  admitted  that  many  cases  of  severity  so  closely 
resemble  goutiness,  or  so  merge  into  that  condition,  that  diagnosis  is  im- 
possible (see  Symptoms  of  Goutiness,  page  1022). 

'^ Biliousness^'  is  accompanied  by  more  pronounced  gastro-intestinal 
disturbance,  or  by  a  symptom  climax  ending  in  bilious  vomiting.  In 
this  condition  the  stools  are  light-colored,  the  urine  often  shows  traces 
of  bile  pigment,  the  liver  is  often  somewhat  enlarged  and  tender,  and 
a  slight  jaundice  or  a  muddy  complexion  is  common.  None  of  these 
symptoms  are  typical   of  lithsemia. 

Prognosis. — The  prognosis  is  good,  provided  the  patient  is  able  to 
change  his  habits  of  life  and  is  willing  to  carry  out  the  treatment.  Other- 
wise, more  grave  conditions  may  follow  after  a  few  years,  such  as  arterio- 
sclerosis or  chronic  interstitial  nephritis. 

Treatment  is  usually  satisfactory,  although  some  cases  prove  very 
obstinate.     The  best  results  are  obtainable  from  diet  and  other  hygiene. 

Diet. — When  the  lithsemic  symptoms  become  acute,  it  is  necessary 
to  simplify  the  diet  by  reducing  the  total  quantity  of  food  eaten,  and 
especially  that  of  meat.  I  am  accustomed,  for  a  few  days  at  least,  to 
withhold  meat  altogethei',  putting  the  patient  upon  a  diet  of  cereals 
(oatmeal,  hominy,  wheatena,  etc.,  macaroni,  rice,  and  bread),  fresh  green 
vegetables  (string  beans,  celery,  asparagus,  spinach,  lettuce,  etc.),  and 
fruits  (oranges,  apples,  etc.).  Later,  meat  is  allowed  once  a  day,  eggs, 
crisp  bacon,  fresh  fish,  shellfish,  sweetbread,  etc.  being  substituted  for 
it  at  other  meals.  It  is  neither  necessary  nor  desirable  to  enforce  strict 
and  continued  vegetarianism.  Many  lithsemic  patients  are  anaemic  or 
neurasthenic  and  need  meat  in  some  form,  but  a  large  number  of  them 
bring  on  the  condition  originally  by  eating  more  nitrogenous  food  than 
they  need  or  can  digest,  and  then  they  drink  so  little  ifluid  and  take  so 
little  exercise  that  they  fail  to  eliminate  the  waste,  and  a  drachm  or  so 
of  proteid  residue  accuniLilated  each  day,  in  a  few  weeks  makes  a  very 
considerable  bulk  of  irritant  material  in  the  system.  Large  quantities 
of  plain  water  or  of  aerated  waters  must  be  taken  each  day,  preferably 
on  first  rising,  an  hour  before  meals,  and  upon  retiring.  Six  or  eight 
tiunblorfuls  may  be  taken  daily  with  advantage,  but  the  patient  Avill 
usually  require  some  urging  to  do  this,  and  it  should  be  explained  to  him 
that  his  system  needs  a  good  "  flushing,"  Under  this  simple  treatment 
of  reducing  proteid  income  and  increasing  the  output  of  waste — for 
more  water  in  the  urine  usually  means  more  solid  matter  as  well — the 
patient  promptly  improves,  arterial  tension  becomes  reduced,  the  head- 
ache hnd  neuralgic  pains  abate,  and  digestion  becomes  natural. 

Eating  of  sugars  and  sweets  of  every  kind  must  be  temporarily  forbid- 
den, and  cheese,  fats,  cream,  butter,  etc.  must  be  taken  sparingly.  This  is 
tlic  practice  at  Carlsbad  also,  and  it  materially  lessens  the  work  of  the  liver, 
besides  reducing  the  acid  (lactic,  butyric,  etc.)  fermentation  in  the  stomach. 

As  a  guide  to  dietetic  measures,  it  is  well  to  test  with  litmus  the 
acidity  of  the  urine  when  voided,  and  to  aim  at  rendering  it  temporarily 
neutral  or  ev(;n  sliglitly  alkaline.  This  can  be  done  by  the  adajitation 
of  fund  and  drink  above  suggested.  Aiu'mal  food,  excc])t  milk,  has  a 
tendency  to  make  the  urine  acid,  whereas  milk  and  vegetable  food  favor 
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alkalinity.  In  reference  to  the  lithic  acid  diathesis  in  children,  Fother- 
gill  wrote  tliat  "  lean  meat,  raw  meat  minced,  and  beef  tea  are  so  much 
poison,"  Peptonizing  such  foods  makes  matters  even  worse,  for  the 
dyspepsia  of  litluemia  is  in  part  a  conservative  process,  checking  diges- 
tion and  absorption,  whereas  predigested  foods  are  much  more  promptly 
conveyed  to  the  overburdened  liver  or  overloaded  blood.  It  is  not 
meant  to  imply  that  a  meat  diet  is  the  sole  cause  of  lithsemia,  for  the 
races  of  men  (Eskimos,  some  eastern  tribes,  and  others)  who  live  upon 
meat  exclusively  do  not  suffer  from  this  condition,  and  in  some  patients 
fermenting  sweets  will  be  equally  harmful ;  but  it  certainly  makes  worse 
an  acute  attack.  Some  lithsemic  patients  can  never  tolerate  much  meat 
in  hot  weather,  although  they  can  do  so  at  other  seasons. 

In  severe  cases,  with  much  digestive,  circulatory,  or  nervous  disturb- 
ance, it  is  sometimes  best  to  prescribe  a  diet  of  two  or  two  and  a  half 
quarts  of  milk  daily  for  two  or  three  days,  with  nothing  else  except  water. 
It  is  a  good  rule  to  forbid  in  toto  all  "  made  dishes,"  twice-cooked  meats, 
highly-seasoned  foods,  fried  foods,  sauces,  rich  gravies,  pickles,  and  con- 
diments. Coffee  and  tea  should  be  taken  in  great  moderation  only,  and 
quite  dilute.  Between  the  more  acute  attacks  it  is  undesirable  to  restrict 
the  dietary  too  much,  or  patients  will  lose  appetite  and  strength,  and 
unintelligent  cooking  in  many  cases  does  far  more  harm  than  the  nature 
of  the  food  itself. 

An  exception  to  the  use  of  fats  is  to  be  made  in  the  case  of  strumous 
or  rachitic  children  after  three  or  five  years  of  age.  They  often  need 
butter,  cream,  cod-liver  oil,  etc.,  and  farinaceous  porridge  or  pudding, 
but  should  not  be  tempted  with  sweets. 

Alcohol  is  not  needed.  For  a  further  consideration  of  the  subjects 
of  beverages,  the  treatment  at  spas,  and  general  hygienic  treatment  the 
reader  is  referred  to  the  article  upon  Goutiness,  page  1025.  Habitual 
smokers  do  well  to  stop  the  use  of  tobacco  entirely  until  they  recover. 

Hygienic  tiieasures  consist  in  the  prescription  of  abundant  exercise, 
out-door  life,  sea-bathing  or  baths  at  the  alkaline  spas  for  robust 
patients.  The  more  anaemic,  or  those  suffering  from  neurasthenia,  may 
require  a  period  of  rest  in  bed  at  the  beginning  of  treatment,  with 
a  milk  diet,  massage,  and  strict  mental  as  well  as  physical  rest.  Later, 
a  change  of  climate  and  scene  is  usually  curative.  A  sea  voyage  is 
excellent,  or  a  brief  residence  among  the  mountains.  The  nature  of  the 
climate  is  often  of  less  importance  than  the  fact  that  the  change  diverts 
the  patient's  mind  from  cares  and  worries. 

Medicinal  treatment  is  usually  of  minor  importance,  and  is  chiefly 
confined  to  diuretics  and  laxatives.  Sodium  phosphate  and  salicylic 
acid  are  highly  recommended  for  their  respective  action  upon  the  liver 
and  in  promoting  the  excretion  of  urea  (Haig),  but  the  much  vaunted 
lithium  preparations,  "  lithia  waters,"  etc.  are  useless  except  in  so  far  as 
they  make  the  patient  take  fluid.  Podophyllin,  cascara  and  calomel  are 
all  occasionally  of  value. 

Temporary  relief  from  the  headache  and  neuralgias  is  often  obtained 
by  phenacetine.  An  excellent  combination  is  phenacetine  gr.  iij,  salol 
and  caffeine  ad  gr.  ij,  to  be  given  in  capsules  three  or  four  times  a  day. 
Nux  vomica  is  always  a  good  tonic,  and  if  the  nutrition  is  poor,  gr.  2V 
of  arsenious  acid  with  gr.  -^^  of  strychnine  may  be  given  t.  i.  d. 
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Synonyms. — Polysarcla ;  Corpulencia  morbosa ;  Lipomatosis  univer- 
salis. 

Definition. — Obesity,  called  also  corpulency  or  abnormal  stoutness, 
is  a  condition  characterized  by  excessive  deposit  of  fat  in  many  parts 
of  the  body,  with  consequent  enormous  increase  in  body-weight.  It  is 
regarded  primarily  as  a  form  of  disordered  nutrition  caused  by  the  exces- 
sive consumption  of  food  in  general  or  the  disproportional  consumption 
of  certain  classes  of  foods,  which  is  not  counterbalanced  by  complete 
oxidation  and  elimination.     Obesity  may  be  either  inherited  or  acquired. 

It  is  impossible  to  set  a  limit  by  weight  at  which  ordinary  stoutness 
merges  into  abnormal  obesity,  as  much  depends  upon  the  height  of  the 
individual,  the  relative  development  of  the  bones  and  muscles,  etc.  For 
an  average  man  of  a  height  of  5  feet  8  indies,  a  weight  of  165  pounds 
may  be  considered  normal,  and  30  or  40  or  even  50  additional  pounds 
may  be  carried  without  inconvenience  by  much  taller  men.  A  weight 
above  this — i.  e.  a  total  of  200  pounds  and  more  might  well  constitute 
obesity,  although  for  a  man  of  large  frame  and  of  height  above  6  feet, 
225  pounds  may  not  be  fairly  classed  as  obesity.  A  patient  of  mine 
who  is  6  feet  6  inches  tall  carries  a  weight  of  235  pounds  easily,  with- 
out the  slightest  appearance  of  obesity.  A  weight  of  300  pounds  is 
almost  always  a  grave  condition  of  obesity  (although  I  know  a  man 
weighing  336  pounds  who  is  quite  agile  and  even  dances  well),  and  one 
of  400  pounds  or  more  usually  renders  the  individual  almost  helpless 
and  beyond  the  possibility  of  cure.  The  famous  Daniel  Lambert,  at 
twenty-three  years  of  age,  weighed  448  pounds,  and  eventually  attained, 
it  is  said,  to  a  weight  of  739  j)ounds  (Duckworth).  A  youth  is  at  present 
being  exhibited  in  New  York  who  weighs  712  pounds  and  has  a  girth 
of  92  inches. 

Since  the  earliest  historic  times  obesity  has  been  associated  in  the 
vulgar  mind  with  plenty,  and  with  ideas  of  self-indulgence,  as  exempli- 
fied in  mythology,  in  the  images  of  Bacchus  and  of  many  oriental  gods, 
both  male  and  female.  Egyptain  women  cultivate  corpulency,  and 
among  certain  savage  tribes  obesity  is  regarded  as  a  most  desirable  at- 
tainment, which  they  seek  by  special  modes  of  feeding,  and  its  possession 
in  exaggerated  form  is  looked  upon  with  reverence.  Among  the  Hot- 
tentots, for  example,  the  excessive  development  of  fat  in  certain  parts 
of  the  body,  as  the  buttocks  and  breasts,  is  held  in  special  admiration. 

Etiology. — Sex. — Obesity  may  affect  either  sex,  but  is  more  com- 
mon in  women  than  in  men — in  nearly  the  proportion  of  ten  to  one. 
In  women  it  occurs  principally  after  the  menopause,  and  is  much  dreaded 
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by  them  as  they  approach  the  climacteric.  It  may,  however,  appear 
much  earlier. 

Age. — Obesity,  when  inherited,  may  develop  earlier  than  the  acquired 
form,  and  obesity  in  childhood  or  youth  must  be  regarded  as  hereditary. 
The  children  of  obese  parents  may  become  quite  stout  soon  after  their 
.second  dentition,  and  so  remain  until  the  period  of  puberty,  when  they 
may  become  excessively  corpulent,  although  their  bodies  are  not  un- 
wieldy. Examples  of  early  development  of  hereditary  obesity  will 
be  cited  on  page  1035. 

Acquired  obesity  does  not  always  become  marked  in  either  sex  until 
the  fifth  decade  of  life.  At  this  time,  as  pointed  out  in  the  case  of  gout 
(page  995),  the  disproportion  between  exercise  and  eating  is  often  most 
pronounced.  Exercise  is  much  less  cultivated  than  in  earlier  years, 
while  the  appetite  still  remains  undiminished,  and  increasing  affluence 
often  provides  luxuries  of  the  table  and  permits  habits  of  ease  which  are 
highly  conducive  to  corpulency. 

Obesity  is  not  common  in  old  age.  The  tendencies  which  lead  to  it 
are  usually  operative  before  sixty  years  of  age,  if  at  all ;  and  as  excessive 
obesity  lessens  the  resisting  powers  of  the  body  toward  disease,  the 
•octogenarian  is  rarely  corpulent,  and  the  nonogenarian  is  never  so. 

Oertel  ^  points  out  the  curious  changes  which  the  disposition  of  fat  un- 
•dergoes  with  advancing  years.  Infants  who  present  inherited  obesity  may 
become  relatively  less  corpulent  during  early  childhood,  re-exhibit  the 
tendency  at  puberty  (especially  if  females),  lose  it  again,  and  re-develop  it 
after  the  menopause  or  in  middle  life.  In  the  newborn  the  omentum, 
mesentery,  and  subcutaneous  cellular  tissue  contain  but  little  fat,  and 
this  remains  true  while  the  child  is  growing  in  height.  In  middle  life, 
however,  fat  elects  these  situations  especially,  and,  as  old  age  approaches, 
it  disappears  only  from  the  skin,  remaining  much  longer  in  the  common 
sites  of  internal  accumulation  (see  page  1040). 

Climate  possesses  doubtful  influence  upon  the  development  of  obes- 
ity if  the  many  other  factors  are  eliminated.  Europeans  living  in  hot 
climates,  such  as  that  of  India,  which  encourage  inertia,  may,  if  Avell 
fed,  become  stouter,  yet  the  Hindoos  are  much  more  prone  to  obesity 
than  Mohammedans  living  in  the  same  climate.  In  colder  climates 
exercise  is  more  indulged  in,  and  oxidation  is  believed  to  be  more  ac- 
tive, and  obesity  is  less  easily  developed,  although  a  conspicuous  adi- 
]iosity  is  not  incompati1)le  with  extreme  cold.  Dr.  Frederick  Cook  of  the 
Peary  Arctic  expedition  told  me  that  the  most  northern  of  all  Eskimos 
have  an  exceedingly  well-developed  subcutaneous  adipose  layer.  This  he 
noticed  particularly  ujion  (fitting  through  the  skin  in  the  performance 
of  some  minor  siu'gical  ()])('rati<)ns.  In  several  Eskimos  whom  Lieuten- 
ant Peary  lately  l)r()Ught  to  this  country,  four  of  whom  I  had  an  oppor- 
tunity to  examine  in  Jicllevue  Hospital,  this  was  a  very  noticeable 
feature,  all  the  bony  outlines  being  very  smoothly  covered  by  integu- 
ment much  more  uniformly  fat  than  is  usual  in  the  Caucasian  race. 
Some  of  the  most  northern  Eskimos  become  almost  corpulent,  and  yet 
their  diet  consists  (exclusively  of  fats  and  ])roteids,  tluMr  oidy  vegetable 
food  being  lichens  occasionally  taken  from  the  stomach  of  a  deer  that 
has  licked  them  off  the  rocks. 

'  Tvjeutirth  Century  Prdctirc  of  Medicine,  vol.  ii.  p.  G37. 
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Some  importance  must  be  attached  to  the  fact  that  in  hot  climates 
there  is  less  demand  for  fat  combustion  to  maintain  the  body  heat,  and 
this  circumstance  may  promote  its  storage  in  the  tissues. 

Season. — The  season  of  the  year  has  no  definite  effect  upon  obesity. 
Many  persons  gain  weight  in  summer  and  lose  it  in  winter,  maintaining 
an  average  equilibrium,  but  with  others  the  exact  reverse  occurs.  As 
such  persons  pass  middle  life  they  may  fail  to  lose  in  one  season  all  that 
they  gained  in  another,  and  in  this  way  go  on  increasing  their  fat  de- 
posit from  year  to  year.  Many  of  the  cases  in  which  season  apparently 
plays  some  part  are  really  more  influenced  by  the  variations  in  diet, 
exercise,  or  occupation  which  are  incident  to  different  times  of  year 
than  they  are  by  the  season  itself. 

Race. — It  cannot  be  said  that  race  exerts  any  very  definite  predis- 
posing influence  upon  obesity  when  other  factors  such  as  general  pros- 
perity and  mode  of  life  are  eliminated.  Laziness,  indolence,  abundant 
food,  and  life  in  hot  climates  will  affect  the  different  tribes  and  races  of 
man  in  this  regard  more  than  the  influence  of  race  itself.  Obesity  is  in 
this  country  somewhat  more  common  among  middle-aged  Hebrew 
women  and  Germans.  Negroes  are  prone  to  it  when  well  fed  and  not 
ov^erworked,  possibly  because  they  exercise  comparatively  little  restraint 
over  their  natural  appetites. 

The  typical  American  has  very  little  tendency  to  obesity  (although 
ordinary  stoutness  is  common  enough),  and  the  exaggerated  cases  of  it 
found  in  this  country  are  usually  among  those  of  foreign  birth  or 
parentage. 

Heredity. — The  tendency  to  obesity  is  undoubtedly  transmitted, 
although  the  diseased  condition  may  not  develop  until  middle  life. 
Among  the  obese  fully  50  per  cent,  possess  this  heredity  (Oertel).  The 
inheritance  in  some  cases  may  become  manifest  in  early  childhood,  even 
in  infancy,  and  it  is  somewhat  more  pronounced  in  the  female  sex. 
Oertel  ^  of  Munich  reports  the  case  of  a  girl  of  7  years  who  weighed 
124  lbs.,  and  refers  to  notable  cases  recorded  by  others,  as,  for  example, 
a  boy  of  5  years,  weighing  189  lbs.  (Weinberger),  a  Hindoo  child  of  10 
years  weighing  266  lbs.  (Don) ;  a  girl  of  4  years  weighing  137  lbs. ;  a 
boy  of  15  months  weighing  35  lbs.  (Barkhausen) ;  and  a  new-born  infant 
weighing  over  18  lbs.  (Wolf).  Similar  phenomena  of  hereditary  trans- 
mission of  obesity  have  been  noted  by  breeders  of  domestic  animals, 
especially  swine.  Young  infants,  wrongly  fed  upon  prepared  starchy 
foods,  often  become  extremely  stout,  a  condition  which  should  not  be 
mistaken  for  hereditary  obesity  as  it  disappears  as  they  grow  older  and 
receive  proper  diet. 

Temperament  is  not  without  influence  upon  obesity.  The  nervous, 
active,  high-strung  organization  is  rarely  one  which  tends  to  store  up 
fat,  whereas  the  lazy,  indolent,  phlegmatic  temperament  distinctly  favors 
the  process. 

Gout  is  perhaps  more  often  than  any  other  disease  associated  with 
obesity,  and  children  of  gouty  parentage  may  show  a  decided  tendency 
to  obesity  in  adolescence.  In  such  cases  obesity  may  be  the  only  mani- 
festation of  goutiness,  or  true  gout  may  be  later  associated  with  it,  the 
obesity  usually  developing  first. 

'  Twentieth  Century  Practice  of  Medicine,  vol.  ii.  p.  633. 
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Glycosuria  is  of  very  common  occurrence  among  the  obese  if  past 
forty  years  of  age,  and  in  such  cases  a  considerable  amount  of  sugar  may 
be  tolerated  in  the  urine  without  the  appearance  of  symptoms  of  true 
diabetes  mellitus.  Moderate  glycosuria  in  a  man  past  fifty  years  of  age 
who  is  obese  may  not  prove  harmful,  and  some  clinicians  go  so  far  as 
to  regard  its  appearance  as  somewhat  conservative  in  that  it  may  alarm 
the  patient  into  following  more  closely  those  dietetic  principles  which 
are  alike  beneficial  to  the  two  conditions.  I  have  recently  seen  a 
patient,  a  man  sixty  years  of  age,  who  weighed  310  lbs.,  and  who  had  6 
per  cent,  of  sugar  in  the  urine.  He  had  the  early  symptoms  of  loco- 
motor ataxia,  tubercular  consolidation  of  the  apex  of  the  right  lung,  and 
with  occasional  haemoptysis,  yet  he  had  none  of  the  symptoms  of  dia- 
betes except  the  glycosuria,  and  complained  chiefly  of  pulmonary  hemor- 
rhage and  a  slightly  ataxic  gait.     He  was  fairly  strong  and  able  to  work. 

Many  theories  have  been  advanced  to  explain  the  coincidence  of 
glycosuria  and  obesity,  but  as  the  real  nature  of  diabetes  is  as  yet  imper- 
fectly understood,  none  are  satisfactory.  Van  Noorden  believes  that 
in  cases  of  " diabetogenous  obesity"  (which  others  term  " lipogenous ") 
the  excess  of  sugar  present  in  the  blood  fails  of  elimination  and  is 
stored  as  fat  among  the  tissues.  Thus  the  diabetes  must  have  preceded 
the  obesity.  Further  discussion  of  this  topic  has  been  given  by  Coleman 
in  the  article  upon  Diabetes  (Vol.  III.,  p.  836). 

A  recent  theory  of  Kisch  is  that  the  muscles  of  the  obese  become 
too  overburdened  by  fat  accumulation  to  carry* on  their  normal  function 
of  glycogen  consumption,  and  hence  diabetes  results. 

The  triple  combination  of  gout  or  goutiness,  diabetes  (or  glycosuria), 
and  obesity  is  often  recognized.  R.  Schmitz,^  in  an  analysis  of  600 
diabetics,  found  35  of  this  type. 

Ancemia  of  advanced  grade  by  reducing  oxidation  processes  some- 
times leads  to  obesity.  Chlorotic  girls  are  often  stout,  and  very  anaemic 
women  who  suffer  much  from  languor  and  inability  to  take  ordinary 
exercise  may  accumulate  excessive  fat. 

Various  other  diseases  either  predispose  to  obesity  or  are  oftentimes 
associated  with  it.  Recovery  from  severe  and  protracted  illness,  such 
as  neurasthenia,  enteric  fever,  or  pneumonia,  will  sometimes  cause 
])atients  who  were  previously  ahvays  thin  to  gain  weight  with  such  rapid- 
ity that  it  becomes  cumbersome  within  six  months.  I  have  recently 
seen  such  an  event  follow  puerperal  septicaemia  in  a  young  woman 
of  twenty-six  years.  A  full  mercurial  course  given  in  treatment  of 
syphilis  may  develop  obesity.  The  exhaustion  which  in  some  women 
succeeds  the  bearing  of  several  children  in  too  rapid  succession  often 
loaves  them  in  a  neurasthenic  state,  which  after  a  long  period  of  slow 
reaction  may  be  followed  by  corpulency. 

Acephalic  monsters  are  often  born  obese,  and  cretinous  dwarfs  are 
often  corpulent  (see  Starr's  illustrations  of  Cretinism,  Vol.  III.,  pp. 
695,  696,  and  Plate  I.).  The  same  holds  good  in  many  cases  of  myx- 
ojdoma  and  among  scrofulous  and  rachitic  children. 

Excessive  antemia  and  hemorrhage  are  sometimes  precursors  of 
obesity,  whereas  on  tiie  contrary  in  wasting  diseases,  such  as  carcinoma, 
fat  is  lost  early. 

»  Lancet,  Nov.  4,  1882. 


ETIOLOGY.  1037 

Injuries,  such  as  fractures  which  are  of  a  more  or  less  permanently 
disabling  nature,  so  as  to  cut  short  a  career  of  active  exercise,  will 
strongly  favor  the  development  of  corpulency  in  one  otherwise  disposed 
to  it.  I  have  seen  a  naturally  stout  man  of  forty  become  obese  after 
fracturing  both  patellae,  which  accident  restricted  him  to  sedentary  life. 
A  congenital  club-foot  may  similarly  favor  the  early  development  of 
hereditary  obesity. 

Castration  is  sometimes  a  factor  in  producing  obesity.  It  is  well 
known  that  castrated  animals  of  all  sorts  grow  larger  and  stouter  than 
the  unoperated  male.  The  chief  illustration  of  this  curious  physiological 
phenomenon  is  found  in  the  eunuchs  of  the  oriental  harems,  who  are 
proverbially  obese,  but  it  should  be  observed  that  they  are  also  well  fed 
and  live  very  indolent  lives.  Removal  of  both  ovaries  from  woman 
does  not  necessarily  lead  to  obesity  ;  it  may  even  prevent  it  by  improving 
the  general  health  and  enabling  the  patient  to  take  more  exercise. 
Olavecke  ^  states  that  42  per  cent,  of  women  in  whom  the  menopause 
has  been  artificially  induced  become  obese.  In  such  statistics,  however, 
the  difficulty  is  apparent  of  establishing  any  definite  limit  at  which  obesity 
begins,  and  a  stoutness  which  is  natural  to  the  individual  may  follow 
any  operation  relieving  a  chronic  malady,  although  it  may  never  have 
been  attained  before.  Excessive  obesity  is  certainly  not  so  common  as 
this  percentage  would  imply.  Sterility  in  women  consequent  upon 
chronic  but  non-malignant  uterine  or  ovarian  disease  is  sometimes,  but 
not  always,  followed  by  obesity  as  is  the  natural  menopause,  and  religious 
male  celibates,  if  well  fed  and  indolent,  are  apt  to  grow  corpulent. 

Overeating  is  a  far  more  common  fault  than  excessive  drinking,  and 
is  undoubtedly  an  all-important  factor  in  producing  obesity.  Obesity 
never  develops  upon  a  starvation  diet.  Yet  many  subjects  of  this 
malady  deny  that  they  eat  too  much,  and  when  the  condition  is  once 
established  it  may  be  still  maintained  upon  a  somewhat  frugal  diet.  In 
such  cases,  however,  upon  careful  investigation  it  will  usually  be  found 
that  the  common  dietetic  error  has  existed  at  an  earlier  period  or  else 
there  is  a  strong  hereditary  element  present.  Sir  Henry  Thompson  has 
emphasized  the  fact  that  whereas  overeating  in  the  first  half  of  life  may 
be  relieved  by  occasional  "  bilious  "  attacks  which  enable  the  body  to 
cast  oif  accumulated  waste,  later  "  the  unemployed  material  may  be 
relegated  in  the  form  of  fat  to  be  stored  on  the  external  surface  of  the 
body,  or  be  packed  among  the  internal  organs,  and  thus  he  or  she  may 
become  corpulent  and  heavy."  ^ 

"  When  the  growth  of  the  body  has  been  completed,  there  follows  a 
period  of  approximate  equilibrium,  lasting  through  two  or  three  decades, 
in  which  the  waste  of  any  excessive  quantity  of  food  eaten  is  still  readily 
eliminated  through  the  emunctories,  kept  active  by  exercise  and  work. 
After  middle  age  activity  is  considerably  diminished,  while  the  habit 
of  fully  satisfying  a  vigorous  appetite  may  be  continued,  resulting  in 
the  consumption  of  a  much  larger  amount  of  food  than  is  required  for 
maintaining  the  vital  functions.  It  is  extremely  difficult  for  persons 
who  feel  in  robust  health  and  Avhose  mental  is  proportionately  greater 
than  their  physical  activity  to  realize  that  they  not  only  require  less 
food  than  they  did  ten,  fifteen,  or  twenty  years  earlier  in  life,  but  that 

^  Arch,  fur  GyndkoL,  xxxv.  i.  '^  Diet  in  Relation  to  Age  and  Activity,  p.  26. 
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eating  as  they  do  may  be  productive  of  positive  harm  by  overloading- 
the  excretory  organs.  It  is  for  this  reason  that  many  persons  accumu- 
late excessive  weight  after  reaching  a  certain  advanced  period  of  life."  ^ 

In  conclusion,  it  must  be  emphasized  that  large  eating  does  not  of 
itself  produce  obesity,  for  many  persons  of  spare  habit  eat  more  than 
the  obese,  and  although  they  endeavor  to  gain  weight  by  eating  the  so- 
called  fat-producing  foods,  from  some  opposite  perversion  of  nutrition, 
often  of  nervous  origin,  they  remain  lean  all  their  lives.  Moreover, 
there  are  those  Mdio  accumulate  fat  abnormally  despite  the  absence  of 
any  discoverable  faults  in  either  eating  or  drinking.  Such  cases  are 
hereditary  or  else  the  patients  suffer  from  defective  processes  of  oxida- 
tion and  elimination. 

Improper  Did. — The  dietetic  error  quite  often  may  not  consist  in 
taking  food  which  is  excessive  in  aggregate  bulk,  but  consists  rather  in 
an  ill-balanced  dietary  in  which  certain  classes  of  foods  wrongly  pre- 
dominate. In  tliis  connection  Bauer  writes  :  "The  fat  stored  up  in  the 
body  acts  in  like  manner  with  the  fat  contained  in  the  food,  since  it 
likewise  lessens  the  waste  of  tissue  and  secondarily  the  oxidation.  Thus^ 
we  understand  why  abstinence  can  be  longer  borne  by  organisms  rich  in 
fat  than  by  those  poorly  furnished  with  it,  the  former  consuming  less  of 
the  albumin  of  their  organs.  The  stock  of  fat  stored  up  in  the  body  is, 
moreover,  the  cause  why  corpulent  individuals  frequently  continue  to 
gain  in  bulk,  although  they  are  not  in  the  habit  of  indulging  in  food 
immoderately. 

"  If  an  increase  of  albumin  be  desired  without  a  considerable  addi- 
tion to  the  store  of  fat,  a  liberal  allowance  of  albumin  with  relatively 
small  quantities  of  carbohydrates  must  be  provided.  If,  on  the  other 
hand,  a  substantial  addition  to  the  fat  appear  desirable,  the  food  must 
contain  less  albumin  and  more  carbohydrates,  Avith  a  fair  proportion 
of  fats." 

Liebig  first  showed  clearly  that  the  carbohydrate  foods,  starches,, 
and  sugars  are  the  chief  fat  producers  in  the  body,  rather  than  fat  itself. 
Pettenkofer  and  Voit  then  demonstrated  that  decomposition  of  proteid 
food  resulted  finally  in  fat  formation,  and  claimed  that  the  action  of  the 
carbohydrates  was  indirect,  or,  in  other  words,  carbohydrates,  by  their 
com])lete  and  ready  conversion  into  carbon  dioxide  and  water,  spare  the 
fat  of  food  and  the  fat  produced  by  proteid  food  from  complete  combus- 
tion and  allow  it  to  accumulate  within  the  body.  Further  recent  ex- 
perimental evidence  proves,  however,  that  the  carbohydrates  are  alsO' 
capable  of  directly  producing  fats,  and  the  conclusion  is  reached  that  all 
three  classes  of  food — proteids,  fats,  and  carbohydrates — are  capable  of 
forming  fat,  wliile  it  is  an  undoubted  clinical  fact  that  the  carbohydrates,, 
if  allowed  to  ])re(lominate  in  any  dietary,  will  fiivor  corpulency.  These 
facts  are  of  obvious  importance  in  directing  the  diet  of  the  obese,  and 
the  niodern  dietetic  regimens  which  are  often  most  successful  are  based 
not  upon  the  total  exchision  of  any  one  of  these  three  primitive  classes 
f)f  foods,  but  their  judicious  combination  in  proper  proportions.  (See 
the  section  u])on  Treatment,  page  1046.) 

Alcohol. — The  constant  use  of  alcohol,  even  in  moderation,  favors 
obesity  in  some  persons,  and   its  excessive  consumption,  when  it  doe& 
'  W.  Clilnum  Tlioiiipson :  Practiced  Dietetics,  1898,  p.  599. 
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not  wholly  disorder  the  digestive  organs,  or  cause  cirrhotic  changes,  is- 
often  productive  of  the  same  condition.  This  applies  particularly  to  the 
fermented  malt  liquors,  heavy  beers,  porter,  ale,  and  stout.  Malsters. 
and  beer  brewers  are  proverbially  stout.  Rich  sugar-laden  wines,  port,, 
sherry,  madeira,  etc.,  have  the  same  tendency  if  liabitually  drunk,  and 
in  some  persons  whiskey-drinking  predisposes  to  obesity.  Alcohol  alone 
may  not  have  this  effect,  but  its  combination  with  overeating  in  the  bon- 
viveur  is  particularly  disastrous  ;  and  the  various  malt  liquors  drunk  to 
excess  add  so  much  dextrine,  maltose,  and  other  fat-forming  carbohy- 
drates with  the  alcohol,  that  even  those  whose  occupations  require  much 
exercise  are  unable  to  completely  oxidize  all  their  ingesta.^ 

Deficient  Oxidation  and  Elimination. — For  a  complete  discussion  of 
the  problems  of  fat  metamorphosis  and  deficient  oxidation  and  elimina- 
tion with  consequent  accumulation  of  food  products,  reference  must  be 
had  to  such  admirable  works  upon  physiological  chemistry  as  those  of 
Gamgee,^  Bunge,''  and  Halliburton.^  It  can  only  be  observed  here,  in 
connection  with  the  clinical  aspect  of  the  subject,  that  lack  of  due  exer- 
cise, too  prolonged  rest  and  sleep,  entire  freedom  from  cares,  responsi- 
bilities, or  excitements  of  every  kind,  all  distinctly  promote  the  rapid 
development  of  obesity  in  those  in  whom  other  conditions  are  favorable,, 
such  as  those  of  diet,  heredity,  etc. 

The  lack  of  exercise  fails  to  excite  deep  breathing  and  active  oxida- 
tion and  lessens  the  functional  activity  of  all  the  emunctories,  and  the 
resultant  accumulation  of  fat  diminishes  the  desire  or  capability  for  exer- 
cise and  maintains  a  vicious  circle. 

Occupation  exerts  some  influence  upon  the  acquirement  of  obesity  or 
at  least  of  moderate  corpulency.  Soldiers  and  sailors  are  usually  free 
from  it  if  actively  employed,  whereas  it  is  notoriously  common  among 
beer  brewers  and  malsters  (who  drink  much  beer),  butchers  (who  live 
well),  coachmen  (if  they  do  not  groom  their  own  horses,  and  living  an  out- 
door sedentary  life  explains  their  tendency),  monks  (who  live  indolent 
lives  and  eat  less  meat  than  starchy  food). 

Ingestion  of  Fluids. — How  often  is  the  physician  asked  by  the  pa- 
tient seeking  relief  from  threatening  obesity,  "  Will  water  make  me  fat?  " 
Unquestionably  the  ingestion  of  large  amounts  of  fluid,  Avhether  as 
soups,  broths,  beverages,  such  as  dilute  tea  and  coffee,  or  milk,  or  plain 
water  itself,  greatly  favors  the  development  of  obesity.  Oertel  of  Mu- 
nich, who  has  especially  studied  this  portion  of  the  subject,  attributes 
the  baneful  influence  of  fluids  to  circulatory  and  oxidation  disturbances. 
It  may  not  be  that  the  fluid  originates  the  habit  of  corpulency,  for  it 
may  contain  but  little  real  nutriment,  but  this  habit  being  once  estab- 
lished and  fat  having  begun  to  accumulate,  the  fluid  tends  to  produce 
visceral  congestions,  dilutes  the  secretions  and  other  fluids  of  the  body, 
promotes  the  decomposition  of  the  circulating  albumin,  and,  as  Voit  and 
J.  Munk  have  shown,  the  fat-forming  elements  of  the  food  are  converted 
into  tissue  fat  in  larger  quantities. 

PathogenEvSIS. — The  exact  mode  of  formation  of  fat  within  the  body 
has  been  the  subject  of  several  theories.     Toldt  regards  the  fat  cells  as- 

^  See  Oertel' s  Manuel  der  Therap.  der  Kreislaufstorungen. 

^  Phi/siolof/.  Chem.  of  (he  Animal  Bodi/.  ^  Physiolog.  and  Patholog.  Chem. 

*  Text-book  of  Chem.  Physiol,  and  Pathol. 
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wholly  distinct  from  connective  tissue,  having  different  embryological 
origin,  and  being  perpetuated  and  increased  only  from  pre-existing  fat 
cells ;  yet  he  admits  that  under  some  conditions  connective-tissue  cells 
may  both  produce  fat  and  store  it,  or  be  converted  into  it. 

Virchow  and  Fleming,  on  the  other  hand,  regard  adipose  and  loose 
connective  tissue  as  of  like  origin,  and  by  them  fat  cells  are  believed  to 
be  derived  directly  from  those  connective-tissue  cells  which  happen  to 
receive  a  favorable  blood  supply. 

Both  theories  agree  upon  the  necessity  of  well-developed  vascularity, 
with  some  distention  of  the  vessels  and  retardation  of  the  blood  stream. 

Cohnheim  ascribes  fat  accumulation  to  lessened  oxidation  in  the 
tissue  cells — /.  e.  to  diminished  combustion  activity,  a  condition  possibly 
induced  by  impoverished  red  blood  cells,  which  contain  too  little  haemo- 
globin. It  is  certainly  true  that  some  forms  of  anaemia  are  apt  to  be 
accompanied  by  corpulency,  but  it  is  equally  true  of  such  cases  that 
with  marked  improvement  under  treatment  for  the  anaemia,  corpulency 
may  increase. 

Unna  expounds  a  more  elaborate  theory,  which,  however,  as  yet  lacks 
substantial  confirmation.  He  regards  some  fat  as  formed  in  the  muscles, 
some  in  the  skin  by  action  of  the  adipose  glands,  and  some  in  the  mesen- 
tery by  action  of  blood  corpuscles. 

It  must  be  admitted  that  up  to  the  present  time  the  pathogenesis  of 
obesity  is  most  imperfectly  understood,  and  there  is  still  grave  doubt  as 
to  whether  it  has  any  claim  at  all  to  be  regarded  as  a  disease  entity,  and 
is  not  merely  a  morbid  phenomenon,  the  outgrowth  of  many  different 
disturbances  of  function  and  nutrition. 

It  is  generally  believed  that  fat  deposits,  however  dense,  are  con- 
stantly being  decomposed  and  reformed — a  fact  which  lends  some  en- 
couragement to  treatment. 

Pathological  Anatomy. — There  is  much  greater  variation  in  the 
proportion  of  fat  in  the  healthy  body  than  in  that  of  proteid  substance ; 
thus,  according  to  Moleschott,  while  the  latter  averages  15  to  16  per  cent, 
of  the  total  body  weight,  the  former  may  vary  between  9  and  23  per 
cent,  within  physiological  limits.  Women  are  apt  to  have  relatively  more 
fat  than  men  in  health  by  about  2.5  per  cent.  The  conditions  which 
effect  these  fluctuations  in  fat  storage  in  health  are  mainly  age,  sex,  the 
quality  and  quantity  of  food  eaten,  the  amount  of  sleep  and  exercise  in- 
dulged in,  season  and  climate,  heredity,  occupation,  race  and  individual 
peculiarities.  It  is  largely  modifications  in  one  or  more  of  these  condi- 
tions that  will  determine  an  increase  of  fat  storage  beyond  all  ordinary 
limits. 

The  situations  in  which  fat  is  found  in  obesity  correspond  Avith  those 
in  which  normally  more  or  less  fat  is  present,  and  the  fat  of  obesity 
does  not  exceed  these  limitations.  If  Toldt's  theory  be  correct  of  the 
origin  of  fat  from  previous  embryonal  cells,  perpetuating  their  kind 
through  adipose  and  not  connective  tissue — in  the  latter  case  occurring 
only  as  a  secondary  transformation — there  is  no  reason  why  fat  in  excess 
should  be  formed  away  from  such  tissues.  Fat  is  accordingly  absent 
from  the  auricles,  the  eyelids,  the  scrotum,  nymphae,  penis,  clitoris,  and 
intestinal  muscle,  although  several  of  these  organs,  like  the  penis,  are 
highly  vascular. 
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Fat  accumulates  (a)  internally  in  and  around  various  organs,  and  (6) 
externally  in  the  subcutaneous  adipose  tissue. 

[a)  Internally  fat  is  found  stored  in  the  mediastinum,  over  the  sur- 
face and  about  the  base  of  the  heart,  in  the  mesentery,  greater  omen- 
tum, and  appendices  epiploicte  of  tlie  intestines,  in  the  cancellous  tissue, 
and  especially  in  the  yellow  marrow  of  bones,  the  adipose  capsule  sur- 
rounding the  kidneys  (suet),  and  the  intermuscular  sheath  of  voluntary 
muscles. 

(b)  Externally  fat  is  prominently  stored  in  the  malar  region  of  the 
face,  the  neck,  the  breasts,  abdominal  wall,  especially  its  lower  portion, 
the  pubic  region,  gluteal  region,  soles  of  the  feet,  and  palms,  about  the 
shoulders,  arms,  and  thighs,  (flexures  of  joints),  orbits. 

There  is  a  notable  absence  of  fat  within  the  cranium  and  spinal 
canal. 

In  some  cases  of  obesity,  localized  deposits  of  fat  are  observed  which 
amount  to  separate  tumors.  Such  fatty  accumulations  have  been 
noticed  occurring  above  the  occipital  regions  by  Sir  Dyce  Duckworth 
and  others. 

Microscopically,  in  the  plethoric  forms  the  fat  cells  of  the  adipose 
tissue  are  large,  and  the  excess  of  oil  which  they  contain  obscures  their 
nuclei,  membranes,  and  intermediate  mucoid  substance.  The  cells  are 
elongated  and  made  irregular  by  distention  and  compression.  In  the 
ansemic  form  the  fat  cells  are  somewhat  paler,  their  oil  globules,  which 
are  sometimes  several  in  number,  are  smaller,  and  the  nuclei  and  other 
elements  are  more  distinct. 

Several  competent  microscopists  have  found  fat  granules  free  in  the 
blood  serum  and  in  the  muscles  in  extreme  cases,  especially  among  the 
alcoholic  obese.  The  blood  in  the  plethoric  cases  may  contain,  accord- 
ing to  Oertel,  106  per  cent,  of  haemoglobin  (Fleischl's  scale),  and  its 
sj)ecific  gravity  is  also  increased. 

The  fat  within  the  body  penetrates  in  advanced  cases  into  such  or- 
gans as  are  supplied  with  adipose  or  connective  tissue.  Masses  of  fat 
overlie  the  heart,  crowd  between  the  heart  and  pericardium,  and  in  the 
auriculo-ventricular  and  coronary  grooves.  The  heart  action  becomes 
more  or  less  embarrassed  in  consequence,  and  fat  may  penetrate  between 
the  fibres  of  the  heart  muscle  in  the  interstitial  connective  tissue,  or 
the  former  may  undergo  true  fatty  degeneration.  Hypertrophy  fol- 
lowed by  dilatation,  or  dilatation  alone,  results. 

The  lungs  present  evidences  of  chronic  catarrh  and  congestion. 
The  liver  cells  are  overloaded  with  fat,  and  the  liver  itself  is  usually 
enlarged  and  hyperaemic.  In  cases  of  obesity  which  have  originated 
through  habits  of  gourmandizing,  the  stomach  will  be  found  consider- 
ably enlarged,  often  with  a  catarrhal  mucosa. 

The  kidneys  are  not  necessarily  affected,  and  the  urine  varies  much 
in  different  cases,  being  sometimes  condensed,  or  the  reverse  in  instances 
of  polyuria,  which  are  common  in  the  plethoric  type. 

Hernial  protrusions  of  omental  flit  have  been  known  to  be  forced 
through  interstices  in  the  linea  alba,  between  the  umbilicus  and  ensiform 
cartilage.  Misplacements  of  the  viscera,  such  as  the  uterus,  have  resulted 
from  the  pressure  upon  them  of  the  mass  of  fat. 

Symptoms. — In  the  early  stages  of  obesity  it  is  customary  to  distin- 
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giiisli  two  types,  the  (a)  plethoric,  and  the  (6)  ansemic ;  but  later,  when 
excessive  accumulation  of  fat  embarrasses  the  organism  in  many  ways, 
the  two  types  merge  more  and  more  into  a  common  hydrtemic  form,  in 
which  the  original  distinctions  no  longer  obtain. 

In  the  early  history  of  any  case  of  obesity  the  patient's  symptoms 
arise  principally  from  mechanical  disturbances  of  functional  activity, 
locomotion,  etc.,  but  in  the  late  stage  of  the  condition  they  become 
those  of  degenerative  changes  in  the  viscera,  heart,  liver,  etc.,  and 
hydremic  blood.  Fat  being  a  poor  conductor  of  heat,  the  normal  heat 
radiation  of  the  body  is  reduced. 

(a)  Plethoric  Type. — In  the  plethoric  form,  such  as  is  often  seen  in 
robust  beer  brewers,  butchers,  and  men  of  similar  occupations,  the  albu- 
minous as  well  as  the  adipose  tissues  of  the  body  are  increased,  and  the 
individual  feels  in  good  health,  strong,  vigorous,  and  active.  The 
muscles  are  well  developed,  the  blood  is  rich  in  cellular  elements  and 
hsemoglobin,  the  heart  is  often  slightly  enlarged,  its  action  is  strong  and 
the  circulation  is  brisk.  The  appetite  is  good,  and  the  patient  often 
drinks  much  beer  or  other  fluid,  which  in  turn  increases  the  quantity 
of  urine  and  perspiration.  The  skin  is  smooth  and  soft,  perhaps  unc- 
tuous, and  the  color  is  normal,  or  the  face  is  often  flushed.  The  girth 
increases  materially,  and  the  fulness  of  the  neck  is  prominent.  The 
thickness  of  the  abdominal  wall  in  fat  may  attain  three  or  four  inches. 

In  this  condition  the  patient  may  remain  stationary  for  several  years, 
or  he  may  gain  steadily  in  weight,  10,  15,  or  20  pounds  in  a  year.  Feel- 
ing so  well,  he  is  often  proud  of  his  size,  and  regards  with  complacency 
the  good-humored  comments  of  his  friends.  Unless  the  process  is  checked, 
sooner  or  later  the  fat  becomes  a  burden,  and  the  patient's  whole  condi- 
tion changes.  He  becomes  grotesquely  deformed  and  clumsy.  The  nor- 
mal folds  of  the  skin  are  obliterated  and  replaced  by  deeper  folds  of 
la  vers  of  subcutaneous  fat.  A  double  or  triple  chin  appears,  the  back  of 
the  neck  is  wrinkled,  and  the  pendulous  abdomen  folds  over  upon  itself. 
Palpation  of  the  abdomen  can  be  made  to  excite  a  series  of  waves,  which 
have  sometimes  been  mistaken  for  ascitic  fluid.  On  having  an  assistant 
press  the  edge  of  the  hand  or  of  a  book  vertically  down  upon  the  median 
abdominal  line,  the  wave  is  cut  off  and  does  not  pass  to  the  opposite  side, 
like  the  fluid  wave,  and  with  a  little  care  its  superficial  character  can 
always  be  demonstrated.  The  protruding  or  pendulous  abdomen  may 
make  coitus  an  impossibility,  and  males  having  such  deformity  are  often 
sterile,  their  semen  containing  but  few  if  any  spermatozoa.  The  omental 
fat  is  much  thickened  and  partial  circulation  is  obstructed. 

The  facial  expression  is  changed  and  capable  of  less  variation  than 
normal.  In  females  the  breasts  become  greatly  enlarged,  elongated,  and 
pendulous,  and  the  creases  formed  beneath  them  and  in  the  other  folds 
of  the  surface  often  become  reddened,  excoriated,  and  emit  an  offensive 
odor  from  the  difficulty  of  maintaining  cleanliness  and  the  formation  of 
fatty  acids  from  the  increased  and  decomposing  sebaceous  secretion. 
Pruritus,  ers'thenia,  eczema,  and  other  localized  skin  affections  appear  in 
and  about  the  folds  of  the  scrotum,  groin,  axilla,  breasts,  labia,  etc. 
Acne  is  often  present,  as  are  comedones  and  intertrigo.  The  abdomen 
continues  to  increase  in  size  and  becomes  truly  enormous,  rendering 
physical  examination  of  the  viscera  wholly  impossible.     The  umbilicus 
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is  deeply  sunken,  and  the  folds  of  the  l)elly  hang  down  over  the  genitalia 
and  thighs.  The  patient  walks  slowly,  with  a  straddling  gait,  and  all 
sudden  movements  are  impossible.  Walking  may  become  altogether 
impossible  from  clumsiness,  dyspnoea,  or  from  pains  in  the  back  and  legs 
produced  from  the  weight  of  fat  and  the  effort  to  maintain  a  changed 
equilibrium.  A  woman  lately  in  my  wards  at  Bellevue  Hospital,  who 
weighed  over  400  pounds,  seemed  literally  to  flow  over  the  narrow  hos- 
pital cot  as  she  lay  upon  it,  and,  lying  upon  her  side,  she  so  completely 
fllled  the  bed  that  she  was  unable  to  turn  without  falling  out,  and  had  to 
be  helped  out  of  the  bed  and  turned  about  when  she  wished  a  change  of 
position.  Such  patients  cannot  breathe  lying  flat  upon  the  back,  for  the 
heavy  abdomen,  crowding  upon  the  fat-laden  viscera,  presses  the  dia- 
phragm high  up  into  the  chest,  dangerously  impeding  respiratory  move- 
ments. The  pulse  becomes  weak  and  slightly  increased  in  frequency  or 
irregular,  and  the  heart  sounds  may  be  quite  inaudible,  in  part  from  the 
cushion  of  fat  which  covers  the  chest,  and  in  part  from  feebleness  of  the 
heart  itself,  even  though  it  does  not  present  the  appearance  of  true  fatty 
degeneration  at  autopsy.  The  hands  and  feet  remain  relatively  small. 
True  oedema  of  the  feet  and  ankles  is  not  always  present,  but  it  may 
be  observed,  and  the  feeble  circulation  augments  the  poor  nutrition  of 
the  extremities,  so  that  varicose  veins  may  develop  and  ulcerate.  Such 
ulcers  or  abrasions  occurring  from  injury  heal  imperfectly,  although 
bed-sores  are  not  common.  The  patient  depicted  in  the  accompanying 
illustration  (Plate  VII.),  a  man  of  middle  age,  who  weighed  410  lbs., 
died  in  Bellevue  Hospital  from  septicsemia  caused  by  infection  through 
ulcers  of  the  leg,  which  he  had  been  unable  to  keep  clean. 

(6)  Ancemic  Type. — While  the  larger  number  of  patients  of  the  ple- 
thoric type  are  males,  the  majority  of  the  ansemic  type  are  chlorotic 
women.  At  the  start  they  present  a  wholly  different  clinical  type. 
They  are  pale,  ansemic,  feeble,  and  disinclined  to  exertion.  The  muscles 
are  ill-developed  and  flabby,  the  superficial  adipose  is  much  less  firm 
and  elastic  than  in  the  other  type,  and  the  skin  may  even  become 
wrinkled,  especially  as  the  disease  advances.  The  surface  of  the  abdomen 
often  presents  a  large  number  of  small  nodules,  of  the  size  of  a  split  pea 
or  bean,  which  are  irregular  subcutaneous  deposits  of  fat.  The  least 
exertion  produces  dyspnoea,  and  if  the  patient  rests  long  in  one  position, 
leaning  backward  or  upon  the  side,  there  is  apt  to  be  hypostatic  con- 
gestion at  the  most  dependent  portion  of  the  lungs.  The  pulse  is  feeble, 
small,  accelerated,  often  dicrotic,  and  the  heart  sounds  are  indistinct. 
The  appetite  is  often  very  poor,  and  constipation,  with  coated  tongue 
and  offensive  breath,  is  common.  These  patients  often  have  an  aversion 
for  meat  and  prefer  carbohydrate  foods.  The  temperature  is  nearly 
always  subnormal,  a  fact  which  Oertel  ^  attributes  to  the  diminution  in 
haemoglobin  and  its  lessened  power  of  absorption  of  oxygen,  as  well  as 
to  the  imj^erfect  tissue  metamorphosis  and  lessened  muscular  activity. 
The  blood  examination .  presents  the  ordinary  picture  of  a  secondary 
anoemia.  While  the  patients  of  this  type  become  excessively  corpulent, 
they  rarely  reach  the  truly  colossal  proportions  of  the  worst  cases  of  the 
plethoric  form,  for  they  are  more  apt  to  die  sooner  from  exhaustion  or 
complications.     Oertel  explains  very  wisely  that  these  patients  have 

^  Loc.  cit.,  p.  653. 
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become  obese,  not,  as  their  plethoric  opposites,  by  ingestion  of  enormous 
quantities  of  tissue-forming  food  and  drink,  but  through  deficient  oxida- 
tion and  faulty  nutrition  consequent  upon  an  anaemic  and  debilitated 
state  of  the  system.  Frequent  attacks  of  palpitation,  brought  on  by 
very  slight  causes,  are  characteristic.  The  heart  becomes  dilated  as  the 
diseased  condition  progresses,  and  if  the  sounds  can  be  distinctly  heard 
at  all  they  are  usually  accompanied  by  ansemic  bruits  or  those  due  to 
relaxation.  The  enfeebled  circulation  promotes  an  hydrsemic  state, 
arterial  pressure  is  low,  and  the  quantity  of  urine  voided  is  small. 
OEdema  of  the  feet  and  ankles  is  much  more  common  than  in  the 
plethoric  form.  The  anaemic  obese  bear  attacks  of  intercurrent  febrile 
disease  very  poorly.  Not  only  is  this  due  to  the  feeble  circulation  and 
poor  nutrition,  but  Liebermeister  showed  that  as  the  body  surface  be- 
comes greatly  disproportionate  to  the  bulk,  and  is  so  much  covered  with 
fat  that  the  heat-regulating  mechanism  is  most  imperfect,  the  heat  of 
fever  tends  to  accumulate  within  the  body  and  still  further  weaken  the 
heart. 

For  the  same  reason  antipyretics  may  throw  these  patients  into  most 
critical  collapse.  In  general  they  convalesce  slowly  from  acute  diseases, 
and  have  very  little  resisting  power  against  infections,  succumbing 
easily  to  attacks  of  pneumonia,  enteric  fever,  tuberculosis,  etc. 

Among  minor  nutritional  disturbances  in  connection  with  obesity 
are  variations  in  the  amount  of  hair,  which  may  become  very  thin  or 
absent  in  some  situations,  as  about  the  genitals.  On  the  other  hand,  in 
obese  women  hair  often  grows  quite  prominently  in  unwonted  situa- 
tions, as  upon  the  upper  lip,  chin,  thighs,  or  back,  etc. 

CoMPLiCATioxs. — Menstruation  is  frequently  disturbed  in  obesity,  as 
it  is  in  other  profound  nutritional  disorders,  such  as  excessive  anaemia, 
diabetes,  etc.  The  most  common  condition  following  the  sudden  acqui- 
sition of  corpulency  is  a  simple  omission  for  one  or  two  periods  of  the 
menstrual  flow,  or  it  becomes  less  frequent  than  usual,  occurring  only 
at  intervals  of  six  or  eight  weeks,  etc.  It  is  often  scanty  and  painful. 
If  not  actually  sterile,  such  women  usually  become  so  after  bearing  one 
or  two  children.     Early  abortion  is  common  among  the  obese. 

Currier  ^  says  :  "  A  woman  under  thirty  years  of  age,  who  becomes 
obese  from  whatever  cause,  will  usually  suffer  with  amenorrhoea  or 
oligo-menorrhrea,  the  menstrual  flow,  if  present  at  all,  being  accompanied 
with  pain,  though  prior  to  the  accumulation  of  fat  it  may  have  been 
painless.  If  such  women  marry  they  are  usually  sterile."  In  obesity 
the  circulation  is  poor,  the  muscles  and  viscera  are  relatively  inactive 
in  function,  and  the  writer  just  quoted  attributes  much  of  the  menstrual 
disorder  to  enlargement  of  the  uterus  by  infiltration  Avith  fat. 

The  liability  to  excoriations  of  the  skin  and  the  difficulty  of  keeping 
them  clean  renders  these  patients  subject  to  septic  infection,  which  may 
become  fatal,  as  in  the  case  referred  to  on  page  1043.  Subjects  of  obesity 
often  develop  boils  and  carbuncles  which  may  prove  serious. 

Arterio-sclerosis  is  of  common  association  with  obesity.     The  process 
may  begin  in  the  coronary  vessels  of  a  fat  heart,  or  as  a  general  endar- 
teritis.    Definite  etiological  relationship  between  these  two  disorders  is 
not  established,  but  their  concurrence  is  often  observed  and  is  of  grave 
'  The  Menopause,  p.  118,  1897. 


PROGNOSIS.  1045 

import,  for  the  rigid  vessel  walls  interfere  still  further  with  nutrition 
and  embarrass  the  feeble  heart. 

Cardiae  asthma,  occurring;  in  paroxysmal  night  attacks,  is  another 
common  complication.  It  usually  indicates  decided  weakness  of  the 
heart  muscle.  Attacks  of  cardiac  angina  of  great  intensity,  accompanied 
by  ])alpitation  and  a  very  feeble,  rapid  pulse,  are  also  present  in  many 
instances.  Such  attacks  may  appear  as  a  result  of  sudden  dilatation, 
or  be  apparently  unprovoked.  Hemorrhagic  infarctions  and  thromboses 
occasionally  occur.     Gall  stones  are  sometimes  present  with  obesity. 

Prognosis. — Obesity,  once  established,  continues  to  increase  unless 
promptly  treated,  and  the  benefit  to  be  expected  from  treatment  depends 
much  upon  the  non-involvement  of  internal  organs  in  the  process  and 
the  remaining  vigor  of  the  patient's  circulation.  In  general,  prognosis 
is  better  for  the  plethoric  than  the  anamic  cases.  In  many  cases  im- 
provement will  follow  treatment  up  to  a  certain  point,  when  the  condi- 
tion remains  in  equilibrium,  which  is  easily  disturbed  by  a  return  to 
former  habits  of  life.  Even  though  an  apparent  complete  cure  be 
secured  in  an  early  case,  the  patient  is  always  liable  to  relapse.  This 
is  especially  true  of  the  hereditary  cases.  Very  extreme  cases,  in  which 
a  weight  of  350,  400,  or  more  pounds  is  added  to  a  body  of  ordinary 
skeletal  development,  have  a  distinctly  bad  prognosis.  Patients  may 
survive  the  attainment  of  such  obesity  for  three  or  four  or  even  ten 
years,  but  they  are  liable  to  die  suddenly  at  any  time  from  cardiac 
asthenia,  from  intercurrent  diseases,  or  from  one  of  the  more  serious 
complications  already  described  (page  1044).  A  favorable  prognosis  in 
a  given  case  will  largely  depend  upon  the  promptness  with  which  the 
treatment  operates  and  the  ability  of  the  patient  to  endure  reducing 
measures  without  alarming  weakness.  The  hereditary  cases  are  much 
less  amenable  to  treatment  than  are  the  acquired.  The  presence  of 
gout  or  advanced  arterio-sclerosis  with  obesity  renders  the  prognosis 
much  more  grave,  but  the  concurrence  of  moderate  glycosuria  is  not  so 
much  to  be  dreaded,  although  decided  diabetes  is  of  course  bad. 
Oertel  ^  proposes  a  practical  test  for  the  prognosis  of  advanced  cases  in 
which  a  feeble  circulation  with  hydremia  and  possibly  oedema  and 
serous  accumulations  are  present.  For  two  days  the  patient  eats  and 
drinks  as  usual,  but  the  quantity  of  food  eaten,  the  fluid  drunk,  and 
the  urine  excreted  is  all  carefully  measured.  Then  for  two  days  the 
fluid  ingested  is  restricted  to  700  to  1000  c.c.  (depending  upon  the  weight 
of  the  patient),  and  the  urine  is  again  carefully  measured.  If  the 
quantity  of  urine  is  found  to  be  proportionately  greater  than  when 
more  fluid  was  being  ingested,  it  indicates  that  the  heart  still  has  some 
rallying  j)ower  and  the  circulation  is  able  to  carry  off"  through  the  kid- 
neys some  of  the  superfluous  fluid  stored  in  the  body,  making  the 
prognosis  much  more  favorable  than  it  otherwise  would  be. 

vShould  a  serious  surgical  operation  become  necessary  in  an  obese 
subject,  the  prognosis  at  once  becomes  grave.  Sir  James  Paget  ^  Avrote 
many  years  ago  : 

"I  know  no  operations  in  which  I  more  nearly  despair  of  doing 
good  than  in  those  for  umbilical  hernia  or  for  compound  fractures  in 
people  that  are  over-fat.      Nothing  short  of  the  clearest  evidence  of 

1  Loc.  cit.,  p.  690.  '^  Clinical  Lectures  and  Essays,  1879,  p.  14. 
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necessity  or  of  great  probable  good  should  lead  you  to  advise  cutting 
operations  in  people  of  this  kind."  Life  insurance  companies  usually 
regard  obese  patients  among  "extrahazardous"  risks.  Death  occurs 
from  various  causes,  notably  cardiac  syncope,  apoplexy,  uraemia,  cardiac 
rupture  (rare),  cerebral  thrombosis,  pneumonia,  etc. 

Diagnosis. — The  diagnosis  of  obesity  is  readily  made  from  the 
patient's  appearance  and  history,  and  no  one  is  likely  to  confound  it  with 
general  anasarca  or  cedeina,  although  its  presence  often  masks  the  diag- 
nosis of  other  diseases  from  the  physical  impossibility  of  reaching  the 
viscera  or  tumors  by  the  ordinary  methods  of  physical  examination. 
The  plethoric  and  antemic  types  of  the  disease  are  easily  distinguished 
from  each  other  by  attention  to  the  symptoms  above  described. 

Treatment. — The  first  requisite  in  the  treatment  of  obesity  is  to 
determine  the  original  cause  of  the  malady,  and  to  ascertain  to  what 
extent  the  visible  fat  accumulation  may  be  accompanied  by  visceral  in- 
terstitial deposits  or  fatty  degeneration.  In  all  cases  there  are  two  objects 
to  be  attained  by  treatment — first,  to  enable  the  patient  to  fully  oxidize 
and  eliminate  the  excess  of  fat  already  stored  ;  and,  secondly,  to  prevent 
its  reaccumulation. 

It  Avill  be  inferred  from  the  section  upon  the  varied  etiology  (page 
1033)  of  obesity  that  no  one  method  of  treatment  can  be  made  applicable 
to  all  cases.  Much  discretion  must  be  exercised,  and  while  under  treat- 
ment the  patient  should  be  subjected  to  daily  observation  of  the  condi- 
tion of  the  heart  action,  the  circulation,  the  general  muscular  streugth, 
the  respiration,  the  urine,  etc.,  for  by  such  means  only  can  one  be 
assured  that  the  patient,  while  perhaps  rapidly  losing  flesh,  is  not  also 
losing  strength  and  vitality  to  a  degree  which  may  easily  render  recovery 
impossible.  The  patient  also  should  be  systematically  weighed  once  a 
week. 

The  prophylaxis  of  hereditary  obesity  should  consist  in  withholding 
from  infants,  as  much  as  possible,  saccharine  and  proprietary  starchy 
preparations,  malted  foods,  etc.  Older  children  should  not  be  allowed 
to  form  habits  of  overeating  or  excessive  indulgence  in  candies,  preserves, 
sweets,  or  syrups,  and  adults  should  avoid  especially  sweets  of  all  kinds, 
malt  liquors,  and  excess  of  carbohydrates  of  any  other  sort.  Sedentary 
lives  and  hal)its  of  iudolence  must  be  discouraged. 

In  all  cases  of  obesity  among  adults  the  jjossible  occurrence  of  glyco- 
suria must  be  borne  in  mind,  as  well  as  of  gout.  The  bowels  must  be 
kept  active  with  salines,  such  as  Carlsbad  or  Roehelle  salts,  and  feeble 
heart  action  must  be  strengthened  by  strychuiue  or  digitalis.  All  thiugs 
tending  to  restricit  oxidation,  such  as  tight  lacing,  sedentary  habits  with 
cram])('d  ])()sitions,  close  air,  and  overdistention  of  the  stomach,  must  be 
carefully  avoided.  Ametnia  should  be  corrected,  if  possible,  with  iron 
and  arsenic,  and  the  skin  should  be  kept  clean  and  active  by  frequent 
V)athing.  For  the  more  robust  patients  the  daily  morning  cold  bath, 
followed  by  vigorous  fri(;tion,  is  most  desii'able. 

Exercise  must  be  as  carefully  ]U'escril)('<l  as  diet,  and  vigorous 
jiaticnts  derive  especial  benefit  from  hoi'sebaek  riding  and  sometimes 
from  wheeling,  although  the  greater  danger  and  difficulty  attending  the 
latter  mode  of  exercise  prohibits  it  for  very  heavy  patients  unless  a 
tricycle  is  used.     Patients  wIuj  are  unable  to  take  these  more  violent 
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forms  of  exercise  should  practice  walking  over  prescribed  distances,  or 
be  given  massage  or  passive  movements. 

Meals  should  be  taken  at  regular  intervals,  and  the  dietary  should 
be  written  out  in  full  and  carefully  adhered  to.  Any  dietary  becomes 
monotonous  in  time,  and  many  obese  patients  starve  themselves  into 
dangerous  weakness  by  taking  the  advice  of  too  many  well-meaning 
friends,  and  by  eliminating  one  article  of  food  after  another  they  finally 
reach  a  condition  of  prostration.  Patients  cannot  be  got  to  "vveigh  their 
food  regularly,  and  practically  that  is  unnecessary,  for  common  sense 
rules  are  usually  sufficient,  and  too  minute  attention  directed  to  matters 
of  diet  destroys  all  appetite  and  defeats  the  best  ends.  A  too  long  con- 
tinued diet  of  meat  often  causes  as  much  dyspepsia  as  saccharine  food, 
besides  being  very  constipating,  and  monotony  in  diet  should  be  avoided. 

Relapses  are  apt  to  occur  under  any  system  of  treatment,  and  in  the 
plethoric  cases  in  the  earlier  stage  sometimes  the  very  exercise  and 
hygienic  measures  recommended  increase  the  appetite  and  digestive 
powers  so  much  that  the  patient  eats  voraciously  and  goes  on  gaining  in 
weight  despite  treatment. 

"Anti-fat"  remedies  are  much  sought  after  by  a  credulous  public, 
who  support  the  sale  of  countless  quack  nostrums  offering  delusive 
hope  of  relief.  The  entire  lot  of  "  reduction  pills,"  concentrated  salts 
and  purges,  extracts  of  phytolacca-berries  (Facus  vesiculosus),  and  other 
so-called  "  specifics "  for  reduction  of  obesity,  must  be  strongly  con- 
demned as  absolutely  unscientific  and  often  harmful  or  dangerous,  as 
many  of  them  unquestionably  are. 

There  is  no  medicinal  specific  for  obesity,  and  the  treatment  beyond 
that  of  the  complications  is  almost  wholly  dietetic.  Whatever  favor 
reducing  remedies  may  from  time  to  time  have  seemed  to  possess  is 
due  either  to  the  fact  that  they  destroy  the  appetite  and  disorder  diges- 
tion, or  else  the  patient  who  has  faith  in  them  is  induced  to  accompany 
their  use  with  dietetic  restrictions  which  he  would  not  otherwise  be  per- 
suaded are  for  his  advantage. 

Many  different  dietetic  systems  have  been  put  in  practice  from  time 
to  time  for  the  treatment  of  obesity  with  more  (^r  less  success,  some  of 
which  appear  diametrically  opposed,  but  the  following  statements  will, 
I  think,  be  generally  accepted  without  question  : 

1.  No  single  article  of  diet  can  be  held  responsible  for  obesity,  nor 
will  the  withdrawal  of  any  single  article  of  food,  such  as  sugar,  con- 
trol it. 

2.  The  carbohydrates  as  a  class  must  be  reduced  in  amount,  and 
sweets  of  all  kinds  must  be  positively  forbidden, 

3.  The  ingestion  of  fluids  must  be  restricted  to  as  nearly  30  ounces 
per  diem  as  possible. 

4.  In  the  plethoric  cases  with  good  appetites  and  digestion,  a  reduc- 
tion in  the  total  quantity  of  food  eaten  is  necessary. 

5.  In  serious  cases  it  is  undesirable  to  make  too  sudden  or  too  radical 
alterations  in  the  dietary,  lest  the  patient's  strength  be  critically  im- 
paired. 

6.  It  is  highly  important  not  to  weaken  the  patient  by  starvation  or 
too  rigid  enforcement  of  any  dietetic  system,  or  too  long  continuance  of 
such  system,  if  improvement  does  not  follow. 
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7.  If  such  improvement  be  not  apparent  under  dietetic  treatment 
within  two  or  three  weeks,  it  is  doubtful  whether  it  can  be  attained  at 
all,  especially  in  hereditary  cases. 

8.  As  a  rule,  the  longer  the  case  has  existed,  or  the  more  advanced 
it  has  become,  the  less  likelihood  is  there  of  permanent  relief. 

9.  It  is  best,  whenever  possible,  to  forbid  the  use  of  alcohol  in  any 
form,  but  especially  the  use  of  malt  liquors. 

It  would  be  easy  to  supplement  this  article  with  elaborate  dietetic 
tables  and  calculations  of  food  ingredients  and  calories,  but  while  such 
observations  are  of  scientific  interest,  I  have  never  found  them  of  practical 
application,  for  the  peculiarities  of  each  case  must  be  studied  by  them- 
selves. Von  Noorden  recognized  this  when  he  found  that  patients  ac- 
customed to  eating  large  quantities  of  carbohydrates  and  less  fat  often 
did  best  when  the  fat  was  reduced  instead  of  the  carbohydrates,  and 
vice  versd. 

In  early  cases  of  commencing  acquired  or  hereditary  plethoric  obesity 
the  following  regimen  is  usually  sufficient  to  effect  improvement  or  equi- 
librium, if  not  cure.  The  patient  should  take  three  meals  a  day,  moder- 
ate in  amount  and  at  regular  intervals.  Meat  should  be  eaten  but  twice 
a  day,  no  soups  should  be  eaten,  and  as  little  fluid  as  possible  should  be 
taken  with  meals.  A  small  tumblerful  of  Avater  (6  ounces),  either  hot 
or  cold,  should  be  taken  three  quarters  of  an  hour  before  each  meal, 
and  again  on  rising,  and  on  retiring  at  night.  This  will  give  about  30 
ounces  of  fluid  per  diem,  a  low  standard,  which  should  be  maintained  for 
ten  days  or  a  fortnight,  if  possible,  and  subsequently  slightly  increased. 
If  weak  tea  or  black  coffee  is  drunk,  the  quantity  of  water  may  be  cor- 
respondingly reduced. 

Saccharine  or  diabetine  may  be  substituted  for  sugar  in  beverages  or 
in  cooking,  although  many  patients  refuse  such  makeshifts  on  account 
of  their  taste.  Acid  fruit  may  be  cooked  with  a  little  soda  to  render 
less  sugar  necessary. 

Breakfast  should  be  fairly  substantial,  and  should  consist  of  a  stale 
roll  or  a  couple  of  slices  of  dry  toast  with  a  minimum  of  butter,  and 
such  meat  as  lamb  or  mutton  chop,  beefsteak,  broiled  chicken,  lean 
ham,  or  lean  cris])  bacon,  or  if  preferred,  any  variety  of  broiled  fresh 
fish  may  be  substituted.  Such  fruit  may  be  added  as  oranges,  grape- 
fruit, or  sour  apples,  raw  or  stewed.  Coffee  may  be  drunk  either  black 
or  with  a  little  skimmed  milk,  but  without  sugar. 

Luncheon  may  comprise  such  food  as  raw  oysters  or  clams,  crabs  or 
lobster,  eggs,  soft  "boiled,"  poached,  or  in  omelette,  liver,  stale  bread, 
dry  toast,  crackers,  unsweetened  wafers,  celery  or  lettuce,  with  a  little 
old  cheese. 

Dinner  must  consist  mainly  of  meat  or  fish,  and  vegetables  must  be 
eaten  sparingly,  not  more  than  two  kinds  at  any  one  meal.  Soups  and 
desserts  had  better  be  omitted  entirely.  Any  variety  of  fresh  fish  or 
shell  fish  may  be  eaten  if  not  fried.  Roast  lean  beef,  veal,  mutton, 
lamb,  chicken,  turkey  (without  "dressing"  or  sauces  made  with  flour), 
or  game  of  any  kind  may  l)e  allowed  the  patient,  and  one  or  two  of 
such  vegeta})les  as  stewed  tomatoes,  s]>inach,  string  beans,  beet-tops, 
Brussels  s])routs,  as])aragus,  green  ])c])pers,  (;el('ry,  squash,  oyster  plant, 
cucumbers ;  as   relisiies,   pickles,  horseradish,   or  radishes.     Fruits,  as 
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specified  for  breakfast,  may  ])e  again  eaten,  or  a  few  almonds  are 
allowable. 

If  alcoholic  beverages  are  indicated  by  long  continued  habit  or 
otherwise,  they  should  be  restricted  to  a  small  glass  or  two  of  one  of 
the  following:  Scotch  whiskey  and  water,  a  thin  claret,  or  dry  Moselle 
diluted  with  ApoUinaris. 

The  above  dietary,  while  adapted  to  the  more  plethoric  cases,  may 
not  be  best  for  anoemic,  debilitated  subjects  or  those  whose  poor  appetite 
prevents  them  from  getting  enough  nourishment  from  a  regimen  which 
does  not  appeal  to  their  palate.  Such  patients,  while  keeping  as  near 
as  possible  to  the  standard  above  given,  need  supplementary  feeding 
in  the  form  of  light  lunches  in  the  middle  of  the  forenoon  and  after- 
noon, and  perhaps  just  before  retiring. 

For  this  purpose  they  are  to  take  such  articles  as  a  cup  of  bouillon 
or  of  broth  with  a  plain  biscuit,  an  egg-nogg,  a-  thin  scraped-beef  sand- 
wich, a  CUJ3  of  unsweetened  cocoa,  etc. 

While  the  writer  is  of  the  belief  that  it  is  wholly  unnecessary  to 
exalt  the  treatment  of  obesity  to  the  exclusiveness  of  a  medical  "spe- 
cialty," it  would  be  unfair  to  the  reader  to  omit  brief  mention  of  the 
■chief  systems  of  treatment  which  have  been  long  practised  successfully 
in  Europe,  and  to  some  extent  imitated  in  this  country.^  Of  these 
systems  the  best  known  and  most  successful  to-day  are  those  of  Ocrtel 
And  Ebstein,  the  true  Banting  system,  introduced  originally  by  Dr.  AY. 
Harvey,  having  proved  too  rigid.  Schweininger's  "cure"  is  practically 
that  of  Oertel,  modified  by  withholding  all  fluid  from  the  meals  and 
until  fully  two  hours  have  elapsed  after  them.  Schleicher's  system  is 
also  similar  to  Oertel's. 

The  Banting  system,  by  which  Mr.  Banting  in  1862  succeeded  in 
himself  losing  46  pounds  of  superfluous  weight  within  a  year,  was  a 
starvation  regimen  on  which  patients  were  allowed  only  between  21  and 
27  ounces  of  food  per  diem,  about  one  half  of  which  was  meat,  only  2 
ounces  being  bread,  the  balance  being  composed  of  fresh  fruits  and  the 
lighter  kinds  of  green  vegetables.  This  dietary  has  been  found  too 
restricted  for  any  but  the  most  robust  or  plethoric  subjects,  and  has  in 
consequence  been  practically  abandoned. 

The  Ebstein  treatment,  as  originally  practised  in  Germany,  has  met 
with  more  success.  Fat  is  allowed  in  this  dietary  upon  the  theory  that 
it  does  not  promote  fat  storage  in  the  body,  and  by  contributing  to  the 
sense  of  satiety,  makes  it  easier  to  eat  less  food.  Ebstein,  therefore, 
allows  cream,  butter,  fat  meat,  and  fatty  soups,  and  proscribes  the  use 
of  sugar,  potatoes,  and  all  forms  of  starchy  foods  except  3|-  ounces  of 
bread  per  diem.  Among  vegetable  foods  he  includes  asparagus,  spinach, 
cabbage,  pease,  beans,  and  salads.  Meat  of  any  kind  may  be  eaten, 
together  with  fresh  fish  or  eggs. 

The  Oertel  treatment  for  obesity  consists  of  the  application  of  two 
principles  :  (1)  the  dietetic,  and  (2)  the  mechanical.  His  dietary  includes 
almost  twice  as  much  animal  food  as  that  of  Ebstein,  double  the  quan- 
tity of  carbohydrates,  and  less  than  half  the  quantity  of  fats.  Fluid  is 
withheld  as  much  as  possible,  and  that  prescribed  consists  of  a  moderate 

^  For  a  full  account  of  these  various  systems  of  treatment  the  reader  is  referred  to 
ihe  writer's  work  on  Practical  Dietetics,  New  York,  1898,  pp.  599-615. 
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Clip  (six  ounces)  of  coffee,  weak  tea,  or  milk  twice  a  day,  with  twelve 
ounces  of  wine  diluted  with  an  equal  quantity  of  water,  which  may  be 
taken  at  dinner.  From  four  to  six  ounces  of  bread  are  given  per  diem, 
and,  while  meats  make  up  the  bulk  of  the  menu,  eggs,  fresh  fish,  fruits, 
salads,  and  a  few  fresh  green  vegetables  are  admitted. 

The  second  or  "  mechanical "  jjart  of  the  Oertel  treatment  for  obesity 
consists  in  carefully  regulated  exercise  by  hill  climbing,  Avhich  is  pre- 
scribed as  definitely  as  a  medicine.  The  idea  of  this  treatment  by  open- 
air  exercise  in  favorable  climatic  resorts  is  to  promote  the  formation  of 
blood  and  strengthen  the  muscular  tissue,  especially  of  the  enfeebled 
heart  wall,  and  to  increase  oxidation,  thereby  enabling  the  patient,  who 
is  at  the  same  time  dieting,  to  consume  the  superfluous  fat  of  his  own 
body,  eliminate  the  superfluous  fluid  through  the  skin  and  kidneys,  and 
oxidize  his  food  so  thoroughly  that  further  fat  deposit  ceases. 

The  Oertel  treatment  has  attained  great  reputation  in  Europe,  and 
special  sanitaria  or  "  Terrain  Curorte  "  for  its  administration  have  been 
established  in  Germany,  Austria,  and  Switzerland.  At  these  sanitaria 
"  health  paths  "  are  laid  out,  partly  level  and  in  part  winding  about  the 
hillside.  They  are  divided  into  four  different  grades,  varying  in  slope 
from  5°  to  20°.  They  are  marked  with  colored  sign-boards,  stating 
distances  and  elevations.  The  patient  begins  on  the  lesser  grade,  and 
Avalks  a  pi'cscribed  distance,  no  matter  how  long  it  takes  him,  stopping 
as  he  wills  for  breath.  Each  day  the  distance  is  increased,  or  the  grade 
prescribed  is  steeper,  until  considerable  effort  can  be  made  and  the  patient 
walks  for  three  or  four  hours  without  dyspnoea  or  fatigue.  By  this 
system  many  excellent  results  have  been  obtained  with  patients  who  for 
years  had  taken  practically  no  exercise,  because  what  they  first  under- 
took was  too  violent  or  ill-adapted,  and  resulted  in  harm. 

Voit's  explanation  of  the  value  of  a  meat  diet  in  reducing  corpulency 
is  that  albumin  while  circulating  in  the  blood  is  more  readily  oxidized 
than  either  fats  or  carbohydrates  :  the  fat  deposited  in  the  tissues  acts 
like  free  circulating  fat,  not  primarily  by  saving  proteids  from  oxida- 
tion, but  by  causing  a  greater  proportion  of  them  to  enter  into  the 
organized  tissues,  thus  saving  tissue  waste.  The  tissues  use  up  the 
circulating  albumin,  but  not  being  exhausted  in  the  process,  proceed  to 
oxidize  the  fat  besides,  and  thus  reduce  it.  An  exclusively  lean-meat 
diet  increases  the  circulating  albumin,  and  if  proteid  waste  be  also  freely 
eliminated,  fat  does  not  accumulate  in  the  body.  If  fat  be  now  added 
to  the  dietary,  then  it  becomes  deposited  in  the  tissues. 

The  carbohydrates,  like  ingested  fat,  may  similarly  protect  circulating^ 
albumin  from  destruction  and  aid  its  transformation  to  organic  albumin, 
but  it  is  not  proved  that  they  themselves  make  fat,  as  at  first  supjiosod, 
for  they  are  very  com])letoly  oxidized  even  when  eaten  in  considerable 
excess.  The  fat  accumulates  rather  from  their  protection  of  other  foods 
from  final  oxidation.  Meat  and  carl)ohydrate  diet  alone  and  free  from 
fats  may  increase  the  tissue  fat  production,  for  the  fiit  which  originates 
from  the  s])litting  up  of  albumin  is  spared  further  metabolism  by  the 
car])ohydratos. 

In  such  manner  is  ex])hiined  the  fiict  that  fat  metabolism  within  the 
body  is  quite  independent  of  fat  ingestion. 

Fat  ingested  as  food  is  less  easily  oxidized  than  arc  carbohydrates, 


TREATMENT.  1051 

and  it  has  less  tendency  to  hamper  the  final  metabolism  of  proteids,  and  is 
therefore  less  apt  than  carbohydrates  to  cause  obesity.  Since  fat,  wcij^ht 
for  weight,  has  more  potential  energy  than  carlxjhydrates,  the  latter  fur- 
nish body  \wxxi  quicker  than  fat,  and  the  carbohydrates  should  enter  into 
the  normal  dietary  in  from  four  to  five  times  greater  amount  than  pro- 
teids. In  the  normal  diet  from  1  to  2.5  ounces  of  fat  is  sufficient  to 
maintain  good  health. 

The  urea  eliminated  represents  less  carbon  proportionately  than  it 
does  nitrogen  as  compared  with  the  amount  of  these  two  elements  in- 
gested with  the  food,  hence  it  seems  quite  possible  for  the  carbon  of 
the  food  not  accounted  for  in  the  urea  to  unite  in  fat  formation,  pro- 
vided it  is  not  all  eliminated  as  carbon  dioxide.  Michael  Foster  cal- 
culates that  100  grammes  of  proteid  food  might  be  made  to  yield  42 
grammes  of  fat. 

Germain  See,  contrary  to  most  observers,  declares  that  the  use  of 
abundant  drink  is  distinctly  beneficial  in  obesity.  His  diet  consists 
mainly  of  proteids  and  fat,  withholding  carbohydrates  and  alcohol,  but 
the  patients  are  made  to  drink  hot  weak  tea  and  water  in  large  quan- 
tity. 

ire^r  3fitcheWs  system  is  based  mainly  upon  rest  in  bed  with  massage, 
Swedish  movements,  and  a  diet  composed  either  wholly  or  in  great  part 
of  skimmed  milk.  The  treatment  is  carried  out  for  a  month  or  six 
weeks. 

The  Yeo  diet  admits  the  giving  of  fats  in  moderation.  Meat  is  eaten 
but  once  a  day  (six  ounces  at  a  time).  Eggs,  fish,  game,  fresh  green 
vegetables,  and  fruits  are  included.  Hot  water  and  hot  aromatic  drinks 
are  prescribed  freely  between  meals,  especially  for  gouty  subjects. 

Dujardin-Beaumetz  believes  that  the  Ebstein  and  Oertel  systems  are 
too  restricted  to  support  normal  nutrition  and  activity,  and  he  prescribes 
water  or  light  wines  with  meals. 

Bouchard  bases  his  treatment  upon  the  results  of  frequent  observa- 
tion of  the  urine,  reducing  proteid  food  whenever  the  nitrogenous  waste 
in  the  urine  reaches  a  certain  maximum. 

The  meat  and  hot  water  treatment  is  practically  a  starvation  diet,  by 
which  the  patient's  strength  is  too  greatly  reduced  for  safety,  and  it  has 
never  been  generally  received  with  favor  by  the  profession. 

Sir  Dyce  Duckworth  ^  furnishes  the  following  excellent  summary  of  an 
appropriate  diet  for  a  few  weeks'  treatment : 

"  For  an  adult  in  early  and  middle  life  the  relative  quantities  of  food 
required  should  average  12  to  14  ounces  of  meat,  6  to  8  ounces  of  toasted 
bread,  rusk  or  gluten,  and  almond  biscuit,  4  to  5  ounces  of  green  vege- 
tables, 1  to  1^  ounces  of  butter  and  fat,  and  30  to  35  ounces  of  fluid,  in- 
cluding wine,  tea,  and  water." 

Thyroid  Extract. — Quite  recently  attention  has  been  called  to  the 
value  of  the  thyroid  extract  in  the  treatment  of  excessive  obesity.  The 
extraordinary  influence  which  this  remedy  possesses  in  modifying  nutri- 
tion in  cretinism  and  myxoedema  is  Avell  known  (see  Vol.  III.  pp.  697, 
710),  and  in  obesity  it  sometimes  acts  favorably.  A  loss  of  weight  may 
occur  under  its  administration  down  to  a  certain  point,  a  loss,  say  of  30 
pounds,  but  after  this  its  effects  are  disappointing,  and  danger  from  eu- 
^  Allbutt :  A  Sijstem  of  Medicine,  vol.  v.  p.  619. 
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suing  weakness  may  result.  P.  Jervis/  reports  two  cases  treated  with 
benefit  without  dieting  by  giving  tabloids  of  thyroid  extract.  One  of 
these  patients  lost  14  pounds  in  six  weeks.  The  remedy  should  be 
given  in  5-grain  tabloids  administered  after  meals  three  times  a  day, 
but  the  patients  should  be  carefully  watched  from  day  to  day,  and  iden- 
tical treatment  and  precautions  should  be  carried  out  with  those  described 
by  Starr  in  the  article  upon  Myxoedema,  Vol.  III.  p.  710. 

Attempts  have  been  made  to  reduce  corpulency  by  hydrotherapy 
upon  the  hypothesis  that  cold  bathing  favorably  influences  the  heat- 
regulating  functions  of  the  body  and  modifies  nutrition,  but  the  results 
have  proved  disappointing,  except  in  so  far  as  the  treatment  acts  as  an 
adjuvant  to  other  methods. 

The  systems  of  treatment  in  vogue  at  many  of  the  foreign  mineral 
springs  are  of  benefit  to  cases  of  moderate  severity,  notably  the  hot  alka- 
line sodium-sulphate  baths.  The  plethoric  cases  do  well  at  Carlsbad  or 
Marienbad  under  more  bracing  treatment,  and  the  more  feeble  patients 
do  better  at  the  milder  courses  of  Ems,  Kissingen,  or  Homberg.  In 
this  country  sea-bathing  in  summer  is  beneficial  for  plethoric  cases  in 
the  early  stages,  and  in  winter  such  patients  may  take  one  or  two  Rus- 
sian baths  a  week  with  benefit,  provided  the  circulation  is  still  normal. 

Ever  since  the  close  of  the  last  century  surgical  removal  of  excessive 
fat  has  been  occasionally  practised.  A  pendulous  accumulation  in  the 
lower  abdomen  may  hang  down  over  the  pubes  and  impede  locomotion, 
so  that  its  excision  is  justifiable.  Such  operations  are  mainly  of  service 
where  the  accumulation  is  more  or  less  localized  and  are  naturally  not 
of  frequent  application. 

Several  writers  have  reported  the  successful  removal  of  cumbersome 
fat  breasts.     One  such  breast  weighed  52  pounds  (Portalupi),  others  30^ 
and  20^  pounds  respectively  (Robert  and  Annesat). 
^  Brit.  Med.  Journ.,  Oct.  2,  1897,  p.  904. 


SCURVY. 

By  W.  GILMAN  THOMPSON,  M.  D. 


Synonym. — Scorbutus. 

Definition. — Scurvy  is  a  subacute  or  chronic  disease,  characterized 
by  inanition,  auremia,  a  tendency  to  swelling  and  bleeding  of  the  gums, 
and  to  purpura,  with  marked  prostration. 

Infantile  scurvy  has  certain  characteristics  which  make  it  desirable 
to  consider  it  under  a  separate  subheading  (page  1060).  The  disease 
has  long  been  recognized,  and  was  described  by  Jean  Eichtius  in  1541 
(Petit). 

Etiology. — Scurvy  is  variously  classed  by  different  authors  as  a 
disease   of  the  blood,  of  disordered  nutrition,   of  infectious  origin. 

Frequency. — In  past  times  and  up  to  the  middle  of  this  century  the 
disease  was  very  much  more  common  than  at  present.  Vasco  da  Gama 
lost  160  sailors  by  it  when  upon  one  of  his  voyages  around  the  Cape  of 
Good  Hope  (Stengel).  War,  pestilence,  and  famine  have  always  had 
more  or  less  scurvy  associated.  To-day,  owing  to  the  shorter  voyages, 
more  wholesome  food,  improved  hygiene,  and  better  understanding  of 
the  disease,  it  is  comparatively  rare,  except  in  the  far  East,  where 
hygiene  is  still  rudimentary. 

The  occurrence  of  scurvy  on  shipboard  in  the  merchant  marine  for- 
merly became  such  a  public  scandal  that  boards  of  trade  have  been  com- 
pelled to  require  that  antiscorbutic  foods  and  remedies  should  be  carried 
on  all  vessels  undertaking  long  voyages,  and  the  development  of  scurvy 
at  sea,  unless  in  case  of  shipwreck,  or  on  voyages  prolonged  beyond  all 
expected  limit,  may  subject  the  captains  or  owners  to  indictment  for 
criminal  negligence.  An  English  law  early  required  that  lime-juice 
should  be  carried  upon  long  voyages,  and  this  formerly  earned  the  nick- 
name of  "lime-juicers"  for  British  sailors.  Many  almshouses  have 
similar  regulations.  An  ounce  a  day  should  be  served  with  grog  after 
the  first  ten  days  at  sea. 

Epidemicity. — Scurvy  has  long  been  held  to  be  of  epidemic  origin, 
and  the  recent  suggestion  that  it  is  an  infection  lends  some  support  to 
this  view.  It  has  often  prevailed  very  extensively  in  armies,  on  over- 
crowded, ill-ventilated  ships  during  long  voyages,  in  almshouses,  prisons, 
etc.,  but  before  true  epidemicity  is  acknowledged  it  must  be  shown  that 
the  common  dietetic  and  hygienic  factors  have  not  been  present  to  simul- 
taneously affect  a  large  number  of  persons.  In  the  United  States  at  least 
the  disease  is  now  rarely  seen  except  in  sporadic  instances,  and  the 
records  of  the  largest  metropolitan  hospitals  may  report  no  cases  for  a 
year  or  two  at  a  time. 

Food. — Improper  diet  is  unquestionably  the  exciting  cause  of  scurvy 
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in  nearly  all,  if  not  all,  cases ;  but  in  attempting  to  define  wherein  the 
dietetic  error  consists,  one  is  met  by  very  conflicting  facts,  and  the 
conclusion  must  be  reached  that  neither  the  presence  nor  absence  of 
any  one  food  or  any  special  class  of  foods  is  invariably  productive  of 
scurvy. 

Among  the  chief  dietetic  errors  which  have  been  believed  to  produce 
it  are  :  excess  of  salt  meat  and  fish,  exclusive  meat  diet,  tainted  food, 
badly  cooked  food,  too  much  fat,  lack  of  fresh  vegetables  and  fruits,  a 
too  monotonous  diet,  and,  in  infants,  absence  of  fresh  milk. 

Of  these  causes,  excepting  the  last  named,  the  absence  of  fresh  veg- 
etable food  is  admittedly  the  most  important  factor.  Mere  deficiency 
of  proper  food  may  sometimes  cause  scurvy,  although  professional  fasters 
do  not  become  scorbutic.  I  have  seen  several  mild  cases  in  anaemic  con- 
valescents from  protracted  enteric  fever  who  had  been  too  long  kept 
upon  an  exclusive  milk  diet.  Berthensen  has  reported  six  cases  having 
similar  origin. 

In  seeking  the  dietetic  origin  of  scurvy  one  should  review  thoroughly 
the  dietetic  habits  of  the  different  tribes  and  races  of  man,  or  false  em- 
phasis will  be  placed  on  isolated  observations.  For  example,  the  most 
northern  Eskimos  and  the  Indians  of  the  Alaskan  Archipelago  live  on 
an  exclusive  diet  of  meat,  fish,  eggs,  etc.,  without  ever  tasting  vegetable 
food,  which  is  inaccessible  to  them.  Yet  they  are  not  subject  to  scurvy, 
and  are  uncommonly  healthy.  Moreover,  they  have  decided  prefer- 
ence for  stale  and  putrescent  food.  The  Congo  African,  on  the  other 
hand,  subsists  chiefly  upon  plantains,  rarely  having  anyproteid  food,  and 
he  is  similarly  free  from  scurvy,  and  nothing  can  surpass  the  monotony 
of  diet  among  these  two  extremes  of  race.  It  must  be  admitted  from 
these  and  similar  observations  that  food  which  may  produce  scurvy  in 
one  group  of  men  may  not  in  another,  for  while,  as  just  stated,  the  Eskimo 
escapes  the  disease,  like  his  Mongolian  brother  who  lives  upon  pure 
rice,  the  earlier  American  and  European  expeditions  to  the  Eskimo's  land 
found  scurvy  the  most  serious  malady  encountered.  In  the  British 
Arctic  expedition  of  1875-1876  over  48  per  cent,  of  the  men  suffered 
from  scurvy. 

AVhen  the  potato  crop  failed  in  Ireland  in  1846  scurvy  became  very 
prevalent,  and  in  the  Crimean  war  23,000  cases  occurred  among  the 
French  troops  alone. 

Scurvy  contributed  over  1 5  ])er  cent,  to  the  death  rate  in  the  late  Civil 
War  in  this  country,  and  Woodruff,'  referring  to  scurvy  in  the  United 
States  army,  writes  :  "  If  transportation  is  so  deficient  that  only  bacon, 
hard-tack,  and  coffee  can  be  carried,  actual  scurvy  is  the  result.  The 
company  commander  must  secure  something  else  for  his  men.  The  lack 
of  fresh  vegetables  and  fresh  meat  is  the  chief  fault.  AA'^hy  fresh  things 
are  needed  is  not  known,  but  it  is  believed  to  be  due  to  the  fact  that  the 
body  thus  receives  certain  salts  and  unknown  substances  necessary  as 
stimulants  or  tonics  to  the  tissues,  which  salts  and  substances  are  destroyed 
by  the  usual  meti)ods  of  preservation. 

"It  is  not  to  be  denied  that  n)en  may  live  for  many  years  without 
tasting  such  articles  of  diet,  though  it  is  rare  for  a  man  to  be  denied  all 
three — meats,  fresh  vegetables,  and  fresh  fruits.     If  they  are  so  denied, 
*  Journ.  Amcr.  Med.  Assoc,  Dec  3,  1892. 
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they  are  not  possessed  of  that  liealth  which  permits  of  the  highest  men- 
tal and  physical  development." 

Scurvy  has  often  occurred  both  among  children  and  adults  in  asy- 
lums, reformatories,  and  similar  institutions,  where  the  food  furnished 
was  in  itself  wiiolesome  enough,  but  was  either  spoiled  or  made  too 
monotonous  in  the  cooking. 

Bad  drinking-water  has  been  said  to  cause  scurvy  in  camps  and 
garrisons,  even  when  the  food  was  wholesome. 

Age. — Scurvy  may  develop  at  any  age.  It  was  originally  supposed 
that  infants  were  exempt,  and  so  they  are  when  breast-fed,  but  within 
the  past  ten  years  it  has  been  proved  that  the  proprietary  infant  foods, 
given  to  the  exclusion  of  good  fresh  milk,  beget  a  fairly  acute  type  of 
the  disease.  For  this  reason  scurvy  is  at  present  almost  as  common 
among  infants  as  among  adults  in  this  country.  (See  Scurvy  in  Infants, 
page  1060.)  It  occasionally  occurs  among  the  aged  poor,  who  from  loss 
of  teeth  cannot  masticate,  and  who  cannot  afford  appropriate  diet. 

Sicx. — The  disease  is  comparatively  rare  among  women  who  are  not 
subject  to  many  of  the  conditions  which  cause  it  in  men.  Under  cir- 
cumstances of  famine,  siege  of  cities,  etc.,  women  are  alike  affected  with 
men,  suffering  identical  privations.  The  protracted  sieges  of  Paris  and 
Metz,  during  the  Franco-Prussian  war,  gave  abundant  illustrations  of 
this  fiict. 

Other  diseases  predispose  somewhat  to  scurvy,  notably  those  attended 
by  emaciation,  anaemia,  and  purpura.  It  is  found  in  connection  with 
dysentery  and  other  chronic  intestinal  maladies,  causing  failure  of  food 
absorption  ;  malarial  cachexia,  advanced  syphilis,  and  alcoholism.  The 
decay  of  the  teeth  is  important  by  preventing  mastication.  Nervousness, 
worry,  anxiety,  and  notably  home-sickness,  all  may  contribute  to  the 
predisposition. 

Other  Causes. — Heredity  is  probably  without  influence.  Occupation 
is  also  without  influence,  except  in  so  far  as  it  leads  men  to  undertake 
voyages  and  expeditions  of  hardship  where  fresh  food  is  unobtainable. 

Season  and  climate  have  been  thought  to  influence  the  disease,  but  it 
is  difflcult  to  formulate  rules  regarding  them.  It  can  only  be  said  that 
the  prevalence  of  scurvy  has  been  much  greater  in  some  years  than  in 
others,  irrespective  of  famine.  Cold  seasons,  which  drive  people  indoors 
and  thereby  subject  them  to  bad  hygiene,  such  as  damp,  dirty,  ill- 
ventilated  quarters,  lack  of  food  and  other  hardships,  produce  more 
scurvy,  and  after  such  experience  the  disease  prevails  in  the  early  spring 
months,  disappearing  rapidly  thereafter  (Hermann-Amberger).  The 
geographical  distribution  of  the  disease  is  universal. 

Pathogenesis. — The  earlier  theories  of  scurvy  have  been  gradually 
disproved,  and  definite  knowledge  of  its  pathogeny  is  lacking. 

Excess  of  sodium  chloride  in  the  blood  from  consumption  of  salt 
meats  and  fish  has  been  found  in  scurvy,  but  also  in  ansemias  of  all 
forms,  and  moreover  scurvy  occurs  without  any  such  change. 

Garrod  advanced  the  theory  that  a  lack  of  jiotassium,  which  is  ordi- 
narily supplied  by  potatoes  and  other  vegetables  or  by  fruits,  is  the 
cause  of  scurvy.  He  found  a  diminution  of  potassium  salts  in  the 
blood  in  this  disease,  and  Duchek  reported  an  increase  in  their  elimina- 
tion by  the  urine,  but  further  research  has  shown  the  alleged  excess  in 
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the  urine  to  be  merely  relative,  and  scurvy  may  occur  despite  a  normal 
supply  of  potassium  salts  in  the  food.  Moreover,  similar  conditions  are 
observed  in  anaemia  without  scurvy.  Immermann  believed  that  a  lack 
of  these  salts  caused  trophic  disorders,  which  persist  for  some  time  after 
the  deficiency  has  been  made  good  ;  and  Bauer  explained  the  late  devel- 
opment of  scurvy  on  the  ground  that  there  is  always  some  supply  of 
salts  on  hand  which  must  be  first  used.  Ralfe  found  explanation  of  the 
development  of  scurvy  in  the  absence  of  common  salts  of  vegetable 
acids — the  citrates,  lactates,  malates,  etc.,  which  by  their  conversion 
into  carbonates  in  the  blood  aid  in  maintaining  its  alkalinity — hence 
the  blood  is  more  acid  in  scurvy.  But  this  theory  has  also  failed  of 
general  acceptance. 

Infection. — Stengel,^  with  Babes  ^  and  others,  is  inclined  to  regard 
scurvy  as  an  infection,  although  admitting  the  diflficulty  of  proving  this 
theory.  He  argues  thus  from  the  facts  that  scurvy  may  be  epidemic, 
that  it  tends  to  produce  purpuric  and  other  hemorrhages,  and  that  several 
experimenters  have  transferred  the  purpura  from  man  to  animals  by 
blood  inoculation  (this,  however,  might  have  been  septicsemic).  Miiller, 
and  later  Babes  in  1893,  reported  the  finding  of  a  specific  elongated 
bacillus,  together  with  streptococci,  in  the  superficial  and  deeper  layers 
of  scorbutic  gums.  Inoculation  of  this  tissue  in  rabbits  causes  purpura 
and  ecchymoses  ;  but  Babes  regards  this  bacillus  as  of  common  occur- 
rence in  the  mouth,  and  not  therefore  the  sole  cause  of  scurvy,  although 
it  may  be  stimulated  to  activity  when  the  health  is  debilitated.  Boru- 
triiger^  inclines  to  somewhat  similar  views  after  finding  a  special  coccus 
in  hemorrhagic  areas  in  the  spleen  of  one  dead  of  scurvy.  Berthensen,* 
after  studying  an  epidemic  of  225  cases  in  St.  Petersburg,  argues  that 
the  disease  is  an  infection  on  the  following  grounds  :  it  is  epidemic,  ap- 
parently infectious  after  distinct  incubation  (in  several  cases),  and  second 
attacks  are  rare.     Relapses  do  occur,  however. 

W.  Koch  ''  stands  almost  alone  in  the  belief  that  all  hemorrhagic 
diseases  have  common  origin  in  scurvy,  which  is  due  rather  to  certain 
tissue  changes  and  not  to  bacteria. 

Pathological  Anatomy. — Post-mortem  examination  of  the  body 
of  a  patient  dead  from  scurvy  at  once  suggests  profound  changes  in  the 
composition  of  the  blood,  and  yet  chemical  and  microscopical  examina- 
tions alike  fail  to  reveal  the  exact  nature  of  these  changes.  Ecchymoses, 
extravasations  of  l)lood  and  serum,  and  oedema  are  common,  and  the 
blood  is  deficient  in  potassium  salts,  while  those  of  sodium  are  increased 
and  alkalinity  is  lessened.  These  chemical  alterations  are  by  no  means 
characteristic,  liowcver,  and  the  microscopical  examination  shows  no 
peculiarities  in  the  anaemia  which  is  often  present.  The  red  cor})uscles 
may  be  normal  in  number  or  diminislied  l)y  one  third,  or  even  one  half 
in  severe  cases,  and  tlie  lucmoglobin  may  be  somewhat  disproportion- 
ately decreased.  Siinihu'ly,  the  wliite  corpuscles  may  be  normal  in  num- 
ber, or  together  with  the  eosinophilcs  considerably  increased.     Penzoldt 

^  Tirrnlicth  Century  Praclicr  of  Medicine,  vol.  viii.  p.  490. 

2  yew  Yor/:  Mrd.  Rernrd,  ]\I;iy  19,  1S94. 

^  Virftrllnhrmrhrift  fiir  r/rrirlit.  Med.  mid  Suviliiiswescn,  Berlin,  B.  G,  II.  2,  1893. 

*  Ih'iihrh.  Arrh.jih-  Idi'n.  Mrd..  Wd.   xl.    J  I.  '2-5. 

*  .JahrbxLchJixr  Kinder hciUcuruIe,  li.  32,  II.  1,  2. 
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describes  numerous  small,  granular,  refractive  cells.  All  of  these  modi- 
fications of  the  blood  are  from  time  to  time  found  in  varieties  of  anseraia 
or  other  conditions  in  no  wise  associated  with  scurvy. 

In  scurvy  also  the  blood  coagulates  poorly  or  not  at  all,  and  rigor 
mortis  is  ill-defined. 

The  ecchymoses  appear  as  purpuric  eruptions  of  varying  size  in  the 
skin,  in  the  serous  membranes,  notably  the  pleura,  pericardium,  cerebro- 
spinal meninges,  and  synovial  linings  of  the  joints,  and  in  the  mucous 
membranes  of  the  mouth,  stomach,  intestines,  and  bronchi.  Larger 
extravasations,  hsematomata,  sometimes  softened,  suppurating,  or  often 
partially  organized,  are  observed  in  the  larger  muscles  like  the  gluteus  and 
gastrocnemius,  and  in  the  vicinities  of  the  joints.  The  latter  contain  in- 
creased synovia,  sometimes  hemorrhagic,  and  pseudo-crepitus  and  pseudo- 
ankylosis  (Stengel)  may  be  detected  from  fibrous  thickening  about  the 
clots.  The  congested  serous  surfaces  of  the  membranes  above  mentioned 
pour  out  increased  exudation,  which  is  apt  to  be  hemorrhagic,  especially 
in  the  pleural  cavities.  These  changes  appear  to  be  congestive  rather 
than  inflammatory,  and  cell  proliferation  is  absent. 

Owing  to  the  anaemia,  vascular  weakness,  and  altered  composition  of 
the  blood  oedema  is  common,  both  in  the  lungs  and  in  the  subcutaneous 
tissues,  especially  about  the  feet  and  legs. 

The  heart  presents  parenchymatous  and  fatty  changes,  myocarditis 
being  the  prevailing  condition.  Dilatation  ensues,  and  ecchymoses  are 
found  both  upon  the  epi-  and  endocardium  (Stengel).^  The  liver  is 
anaemic,  often  fatty,  and  like  the  enlarged  spleen  and  the  kidneys,  may 
show  hemorrhagic  infarcts  and  areas  of  softening.  Several  pathologists 
describe  lymphoid  proliferation  and  hemorrhagic  infiltration  of  the  bone 
marrow,  and  still  more  rarely  of  the  mesenteric  glands.  The  bones  may 
be  fractured,  carious,  or  present  separation  of  epiphyses.  The  gum 
lesions  are  typical,  almost  pathognomonic.  The  extent  of  the  lesions 
varies  from  the  portion  between  the  upper  and  lower  incisors  to  the  entire 
gum  surfaces.  There  is  much  swelling,  with  redness,  fibrous  thickening 
of  the  deeper  layers,  which  may  cause  distinct  protrusions,  with  degenera- 
tion, necrosis,  and  erosion  of  the  superficial  layers.  The  bloodvessels 
may  become  thickened  and  to  some  extent  occluded,  or  they  may  be 
eroded  by  ulceration. 

Symptoms. — The  symptoms  develop  very  insidiously.  In  some 
cases  the  early  symptoms  being  overlooked,  a  sudden,  extensive,  inter- 
nal hemorrhage  first  attracts  attention,  but  it  is  always  the  result  of  a 
gradual  onset  of  the  disease. 

The  patient  acquires  decided  pallor,  and  complains  of  great  weakness 
and  fatigue  on  slight  exertion.  The  skin  is  dry,  cool,  and  blanched, 
and  there  may  be  a  subicteric  hue  in  skin  and  conjunctivae.  The  muscles 
are  flaccid.  Protracted  cases  acquire  a  strikingly  hollow  visage  and 
considerable  general  emaciation,  but  the  latter  is  not  always  an  early 
appearance. 

The  first  symptom  noticed  by  the  patient  may  be  bleeding  from  the 
gums  occurring  on  brushing  the  teeth  or  biting  hard  substances.  There 
is  more  or  less  stomatitis  ulcerosa.  The  tongue  is  at  first  swollen,  and 
later  becomes  dry,  hardened,  and  .encrusted. 

^  Loc.  ciL,  p.  499. 
VcL.  IV.— 67 


1058  SCURVY. 

The  gums  are  at  first  red  and  swollen,  and  bleed  easily  upon  the 
slightest  touch.  Later,  they  may  become  pale  and  are  irregularly 
enlarged,  or  somewhat  fungous  and  friable,  protruding  between  the 
incisors  and  other  teeth,  and  bulging  up  over  their  surfaces.  They  are 
usually  quite  tender  to  the  touch,  but  may  not  be  otherwise  painful. 
The  buccal  surfaces  may  present  superficial  ulcers.  There  is  often 
quite  serious  hemorrhage  from  the  mouth,  and  more  or  less  oozing  of 
blood  is  constantly  present.  This  blood,  by  decomposing,  adds  to  the 
fetor  of  the  breath,  for  owing  to  the  soreness  of  the  Inouth  and  weak- 
ness of  the  patient  the  tongue  becomes  extremely  foul,  and  the  odor 
of  the  breath  from  bad  cases  is  almost  unendurable. 

The  patient  early  complains  of  anorexia  and  a  "  bad  taste  in  the 
mouth."  There  is  often  thirst  and  unnatural  craving  for  sour  foods 
and  strong  condiments.  The  stomach  becomes  irritable,  nausea  and 
vomiting  are  common,  and  there  may  be  hsematemesis.  Early  consti- 
pation may  be  succeeded  by  diarrhoea,  offensive  and  sometimes  watery 
hemorrhagic  stools,  which  latter  have  been  described  as  dysenteric. 
Somewhat  late  in  each  case  hemorrhages  appear.  They  may  be  visible 
in  the  form  of  petechia  or  larger  purpuric  spots  on  the  extremities  and 
trunk,  or  invisible  in  the  serous  cavities  (pericardium,  pleura,  joint 
cavities,  etc.).  Ecchymoses  are  most  common  on  the  feet  and  legs, 
least  so  upon  the  face.  They  occur  both  around  the  sweat  glands  and 
hair  follicles  (Stengel).  Considerable  extravasations  of  blood  may 
occur  in  the  subcutaneous  tissue  and  in  the  connective  tissue  between 
the  muscles.  Superficial  blebs  and  ulcers  may  form  over  the  areas  of 
extravasation.  Hemorrhage  also  takes  place  from  the  mucous  surfaces, 
but  less  often  than  in  hemorrhagic  purpura.  Blood  may  come  from 
the  bladder,  rectum,  uterus,  and  nose,  as  well  as  mouth.  Hsematuria 
has  been  observed.  The  major  joints,  especially  those  of  the  lower 
extremities,  may  become  SAvollen,  stiff,  and  tender.  Bruises  are  ill 
borne,  and  wounds  do  not  heal  readily. 

The  circulation  and  respiration  present  no  peculiarities  beyond  those 
naturally  caused  by  loss  of  blood,  ansemia,  and  weakness.  The  pulse, 
in  severe  cases,  becomes  quite  rapid  and  feeble ;  the  heart  sounds  are 
weakened,  possibly  accompanied  by  a  hsemic  murmur ;  attacks  of  syn- 
cope and  dyspnoea  occur.  Congestion  of  the  lungs  may  be  present. 
The  temperature  usually  remains  normal  or  slightly  subnormal.  Tlie 
urine  is  lessened  in  quantity,  and  of  deeper  color  and  higher  specific 
gravity  than  normal.  The  acidity  is  diminished,  as  are  also  the  alkaline 
phosphates.  Peptonuria,  acetonuria,  and  albuminuria  have  all  been 
observed,  as  well  as  haemoglobin uria,  but  evidence  of  severe  nephritis 
is  not  common. 

Ocular  symptoms  may  be  present.  Night-blindness  has  been 
observed  among  sailors.  Hemorrhages  may  take  place  in  the  conjunc- 
tiva or  in  any  of  the  structures  of  the  eye  itself,  with  more  or  less  cor- 
responding visual  disturbance. 

The  m(;ntal  symptoms  are  characterized  by  deep  depression,  verging 
upon  melancholia.  Muttering  delirium  and  coma  precede  dissolution. 
Meningeal  hemorrhage!  may  give  rise  to  convulsions  and  localized  symp- 
toms, such  as  h('mi))l('gia. 

Complications  akd  Sequelae. — The  stomach  is  often  exceedingly 
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irritable,  and  ulcerutivc  enteritis  and  dysentery  may  develop.  Lobar  and 
broncho-pneumonia,  and  pleurisy,  or  rather  a  hemorrhagic  hydrothorax, 
are  very  common  and  often  fatal.  Stiffening  and  swelling  of  the  joints 
may  persist  for  months,  and  even  ankylosis  may  ensue.  In  cases  in 
which  the  gums  have  been  badly  affected,  permanent  loss  of  their  sub- 
stance may  result,  with  formation  of  cicatrices  and  subsequent  caries  of 
the  teeth.  Desquamation  may  accompany  convalescence.  Nephritis 
is  rare. 

Diagnosis. — Scurvy,  especially  if  the  month  does  not  happen  to  be 
very  sore,  is  often  overlooked  until  the  patient  has  become  dangerously 
weak,  and  even  then  it  may  be  mistaken  for  the  cachexia  of  malignant 
disease — purpura,  general  neurasthenia,  marasmus,  etc.  The  essential 
diagnostic  features  are  the  fungous  and  hypersemic  condition  of  the 
gums,  the  hemorrhages  from  the  gums  and  other  mucous  surfaces, 
hemorrhages  into  the  skin,  viscera,  and  serous  cavities,  a  tendency  to 
swelling  and  soreness  of  the  larger  joints,  and  oedema.  In  purpura  the 
hemorrhages  are  usually  not  visceral  or  serous,  but  mainly  superficial, 
and,  as  in  the  other  diseases  mentioned,  the  gums  are  not  affected.  The 
gums  are,  however,  also  not  affected  in  scurvy  in  the  toothless  extremes 
of  life — in  infants  and  the  very  old.  In  purpura  the  joint  symptoms 
are  often  more  pronounced  than  in  scurvy,  except  in  children. 

The  history  of  the  case,  the  prevalence  of  an  epidemic,  and  favorable 
reaction  to  dietetic  treatment  must  all  be  considered. 

Prognosis. — Cases  recognized  early  and  which  are  favorably  situated 
almost  invariably  recover  completely,  usually  after  an  interval  of  a  few 
weeks.  Bad  cases  are  very  serious  and  sometimes  fatal.  Weakened 
by  anaemia  and  inanition  they  may  easily  succumb  to  hemorrhages,  or 
die  from  simple  asthenia.  Fatal  cases  have  occurred  from  sudden 
hemorrhage,  and  sometimes  from  septic  infection,  as  well  as  in  the 
more  common  way  from  inanition  and  asthenia.  In  an  epidemic  occur- 
ring in  1891  in  the  Military  Hospital  of  St.  Petersburg,  of  225  patients, 
19,  or  8^  per  cent.,  died,  and  52  had  to  be  paroled  for  an  entire  year  on 
account  of  anaemia  and  weakness  (Berthensen).^ 

Relapses  are  very  common  among  those  who  are  unable  to  maintain 
the  prophylaxis  and  treatment  which  might  be  curative.  In  this  man- 
ner the  disease  may  be  prolonged  for  months  or  several  years. 

Prophylaxis. — If  the  rules  of  cleanliness,  good  discipline,  regu- 
larity in  hours  of  eating  and  sleeping,  etc.  be  enforced  among  soldiers 
and  sailors,  scurvy  may  be  avoided,  even  if  fresh  vegetable  food  is  not 
procurable.  Dried  legumes  are  useless  preventive  foods,  but  canned 
and  compressed  vegetables  in  seamen's  rations  have  done  much  to  pre- 
vent scurvy  ;  but  fresh  food  is  always  preferable  to  any  other,  no  matter 
how  it  may  be  preserved. 

Treatment. — The  treatment  of  ordinary  mild  cases  of  scurvy  is 
almost  wholly  dietetic,  and  recovery  usually  is  complete  within  from 
two  or  three  days  to  as  many  weeks.  The  more  severe  cases  require 
tonic  and  stimulant  medication,  with  absolute  rest.  The  citrate  of  iron, 
or  of  quinine  and  iron,  with  nux  vomica,  are  among  the  best  tonics. 
Iron  and  arsenic  should  always  be  given  in  some  mild  form  if  there  is 
much  anaemia.     The  enfeebled  circulation  may  require  strychnine  or 

^  Loc.  cit. 
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digitalis.  Vinegar,  acetic  acid,  potassium  citrate,  chlorate,  and  bitar- 
trate  have  all  proved  beneficial.  During  the  War  of  the  Rebellion  the 
expressed  juice  of  sorghum  was  used  with  some  success.  For  stomatitis 
and  bleeding  gums  astringent  mouth-washes  of  alum,  etc.  may  be  em- 
ployed, and  brushing  the  gums  with  a  10  per  cent,  silver-nitrate  solu- 
tion, or  a  solution  of  potassium  permanganate  or  potassium  chlorate  used 
as  a  mouth-wash  are  to  be  recommended.  Calcium  salts  have  been 
given  to  prevent  hemorrhage,  but  it  is  doubtful  if  any  drug  exercises 
much  control  in  this  regard  in  scurvy. 

In  mild  cases  of  short  duration  a  few  fresh  vegetables  or  oranges,  or 
the  juice  of  two  or  three  limes  or  lemons,  must  be  eaten  daily  ;  and  lime- 
juice  has  long  been  regarded  as  an  excellent  preventive  as  well  as 
curative  agent.  A.  E.  Wright,^  in  an  interesting  discussion  of  blood 
coagulation,  throws  disfavor  upon  fresh  lemon-  or  lime-juice,  on  the 
ground  that  their  chief  acids,  citric  and  tartaric,  when  given  per  os,  have 
a  decided  inhibitory  control  over  intra-vascular  coagulation,  and  hence, 
in  cases  with  much  hemorrhage  from  the  gums,  tend  to  maintain  oozing 
of  the  blood.  Neutral  citrates  are  preferable,  as  they  do  not  act  in  this 
manner.  These  objections  are,  however,  rather  theoretical  than  prac- 
tical. The  bleeding  from  the  mouth  is  easily  controlled  as  above 
described,  and  lime-juice  is  unquestionably  a  good  remedy. 

In  more  severe  cases,  when  the  mouth  becomes  too  sore  to  masticate 
ordinary  food,  or  the  patient  is  too  feeble  to  digest  it,  fluids  must  be 
given.  Fresh  milk,  broths  and  meat  soups  thickened  with  vegetables, 
fresh  vegetable  piwees,  and  eggs  are  the  best.  Fresh  orange-,  lemon- 
or  lime-juice  must  be  added  four  or  five  times  daily.  At  sea  and  in 
camps,  when  the  patients  become  stronger,  there  may  be  given,  with 
fresh  meat,  when  obtainable,  sauerkraut,  well-boiled  cabbage,  baked 
potatoes,  pickles,  salads,  and  "  greens,"  such  as  beet-tops,  water-cress, 
fresh  mustard,  or  radishes.  Lettuce,  spinach,  sorrel,  potatoes,  and 
apples,  as  well  as  limes  and  lemons,  have  all  been  rated  as  "anti- 
scorbutic "  foods,  but  no  one  of  these  can  be  specially  relied  upon. 
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Etiology. — It  is  now  twenty  years  since  Ingerslev  and  W.  B. 
Cheadle^  first  called  attention  to  the  possibility  of  scurvy  in  the  very 
young,  and  since  that  time  a  large  number  of  confirmatory  observations 
have  been  report(>d,  and  to  Thomas  Barlow  ^  belongs  the  credit  of  first 
carefully  describing  the  peculiar  pathological  conditions  of  the  lower 
limbs  in  cases  especially  associated  with  rickets.  Sutherland,*  in  a 
report  of  71  cases,  found  rachitic  diathesis  to  be  a  very  strong  factor 
underlying  the  extensive  bone  lesions.  Jacobi  reports  40  cases  of  asso- 
ciation of  these  two  diseases  (see  Rachitis,  page  938). 

Among  infants  the  disease  is  most  apt  to  first  appear  from  the  ninth 
to  the  fourteenth  month,  but  it  may  develop  at  any  later  period.    Rotch,* 

1  Brit.  Med.  Journ.,  July,  1894,  p.  57.  '  Lancet,  Nov.,  1878. 

»  Med.-Chir.  Trans.,  London,  vol.  Ixvi.,  188:i         *  Practilioner,  London,  Feb.,  1894. 
*  Pediatrics,  1896,  p.  1076. 
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referring  to  a  personal  experience  with  60  or  70  cases,  says  that  nearly 
all  occurred  between  eight  and  twelve  months  of  age,  and  that  he  "  has 
met  with  no  cases  later  than  the  first  half  of  the  second  year,  and  with 
none  earlier  than   thie  first  half  of  the  first  year." 

Northrup^  and  Crandall  in  1894  reported  an  examination  into  the 
causes  of  infantile  scurvy,  and  found  it  almost  invariably  due  to  substi- 
tution, for  various  reasons,  of  proprietary  foods  for  fresh  food.  They 
write  that  "  even  fresh  milk  in  small  proportions  is  not  sufficient  to  in- 
sure immunity,"  and  "  the  exact  diet  is  known  in  33  cases.  We  find 
that  12  of  these  children  (36  per  cent.)  were  fed  on  proprietary  foods 
exclusively,  6  (18  per  cent.)  had  received  an  exclusive  diet  of  condensed 
milk  or  evaporated  cream,  while  3  received  a  combination  of  these  two 
foods.  Over  63  per  cent.,  therefore,  were  fed  upon  a  diet  of  proprietary 
foods  and  condensed  milk.  Two  children  received  sterilized  milk  ex- 
clusively, and  3  a  weak  mixture  of  milk  and  water." 

Northrup  adds  :  "  It  is  a  significant  fact  that  the  country  which  fur- 
nishes most  of  the  literature  of  scorbutus  in  children  is  the  same  which 
is  posted  from  end  to  end  with  advertisements  of  proprietary  foods." 
He  says  also  that  the  children  of  the  well-to-do  are  even  more  apt  to 
have  scurvy  than  those  of  the  very  poor,  owing  to  the  ability  of  the 
parents  to  indulge  the  child  in  a  variety  of  such  foods ;  and  Cheadle 
called  attention  to  the  fact  that  the  children  of  the  poor  are  usually 
taken  while  very  young  to  the  family  table,  where  they  are  often  given 
potatoes  and  similar  foods. 

Barlow,^  in  summarizing  the  histories  of  numerous  cases  of  infantile 
scurvy,  says :  "  There  is  no  evidence  that  any  child  has  developed  this 
group  of  symptoms  whilst  being  suckled  at  the  breast.  Further,  the 
most  striking  cases  are  those  in  which  infants  have  been  brought  up  for 
several  months  on  artificial  foods  prepared  with  water  and  without  any 
fresh  aliment." 

Some  of  those  who  have  recognized  scurvy  in  infants  (Heubner,  Bar- 
low, and  others)  state  that  it  may  sometimes  be  caused  by  the  prolonged 
use  of  sterilized  milk — i.  e.  milk  heated  to  212°  F.,  but  Stengel,  Holt, 
and  Rotch  dissent  from  this  view.  Milk  of  poor  quality  or  too  dilute 
has  been  shown  to  cause  it. 

Pathological  Anatomy. — The  essential  differences  between 
scurvy  in  the  adult  and  in  infancy  and  early  childhood  consist  in  the 
presence  in  the  latter  of  subperiosteal  hemorrhages  and  thickening  of 
the  long  bones  of  the  legs,  separation  of  the  epiphyses,  and  excessive 
local  pain  and  tenderness,  with  pseudo-paralysis.  These  changes  are 
most  pronounced  about  the  femur,  but  the  tibia  and  fibula  are  often  in- 
volved to  a  lesser  degree.  The  periosteum  is  raised  by  the  extravasated 
blood,  producing  a  fusiform  swelling  about  the  shaft,  and  there  may  be 
superficial  necrosis  of  the  bone. 

There  is  corresponding  general  swelling  of  the  skin,  which  is  tense 
and  shining.  The  tenderness  is  so  great  over  the  swollen  limbs  that  the 
child  shrieks  with  pain  if  disturbed,  and  the  occurrence  of  pseudo-paral- 
ysis is  explained  by  the  pain  caused  by  any  contracture  of  the  muscles 
attached  to  the  tender  periosteum.     When  the  swelling  subsides  under 

1  New  York  Med.  Journ.,  May  26,  1894. 

^  Keating's  Cyclopeedia  of  the  Diseases  of  Children,  vol.  ii.  p.  276. 
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treatment  and  the  clots  are  absorbed,  it  then  becomes  apparent  that  the 
shafts  of  the  long  bones  are  considerably  thickened,  and  their  epiphyses 
are  sometimes  found  to  be  separated,  giving  crepitus.  A  curious  case 
was  diagnosed  by  Henry  Ling  Taylor,^  of  a  girl  eleven  months  old,  having 
localized  pain  and  swelling  over  the  first  and  second  lumbar  vertebrse, 
which  had  led  to  a  previous  diagnosis  of  Pott's  disease  by  several  phy- 
sicians. The  child  had  pseudo-paralysis,  spongy  gums,  and  other  typical 
symptoms,  and  recovered  upon  dietetic  regimen. 

The  forearms  may  be  affected  in  the  same  manner  with  the  legs,  but 
far  less  frequently,  and  the  thighs  are  usually  worse  than  the  legs.  The 
scapula,  lumbar  vertebroe,  and  orbits  have  all  been  affected.  The  joints 
usually  escape. 

Symptoms. — The  symptoms,  aside  from  the  pain,  tenderness,  swell- 
ing, pseudo-paralysis,  and  crepitus,  with  tense  shiny  skin,  which  have 
been  referred  to  in  connection  with  the  pathological  changes  in  the  leg 
bones,  are  practically  those  already  described  as  occurring  in  the  adult, 
although  in  toothless  gums  there  is  little  if  any  swelling,  and  the  pres- 
ence of  punctate  ecchymoses  may  be  the  only  symptom  in  the  mouth. 
Older  children  who  are  teething,  or  who  already  have  teeth,  often  have 
a  stomatitis  ulcerosa,  like  adults. 

The  infant  with  scurvy  loses  appetite,  becomes  pallid,  often  perspires 
freely,  and  lies  very  quietly,  dreading  all  movements  which  elicit  pain. 
Such  a  child  will  scream  with  terror  if  it  thinks  the  legs  are  to  be  moved. 
Diarrhoea  is  common. 

As  in  the  adult,  but  less  commonly,  general  purpura  and  hemorrhages 
from  mucous  membranes  or  into  viscera  and  serous  cavities  may  be  pres- 
ent. Hsematuria  may  be  the  only  exhibition  of  blood  extravasation 
aside  from  the  periosteal  swellings,  Proptosis,  caused  by  blood  extrava- 
sation behind  the  orbit,  has  been  noticed  by  several  clinicians,  and 
Sutherland  is  disposed  to  regard  oedema   of  the   eyelids  as  diagnostic. 

Diagnosis. — Scorbutus  in  infancy  and  childhood  must  be  principally 
differentiated  from  acute  and  subacute  rheumatism  and  rachitis.  I  have 
seen  several  cases  recently  which  had  been  erroneously  treated  for  rheu- 
matism. 

Rheumatism  is  much  more  acute,  and  is  rare  in  very  young  infants. 
The  pain  and  swelling  are  mainly  in  the  joints,  whereas  in  scurvy  they 
are  along  the  shafts  of  the  femur,  tibia,  and  fibula,  and  crepitus  may  be 
sometimes  obtained  at  the  epiphyses.  The  spongy  gums,  if  present,  the 
pseudo-])aralysis,  and  finally  the  improvement  under  dietetic  treatment, 
all  point  to  scurvy,  rheumatism  being  affected  by  salicylates  and  but  little 
l)y  diet.  In  rheumatism  there  are  usually  local  heat  and  redness  about 
the  joints,  which  are  wanting  in  scurvy. 

Scorbutus  in  infants  was  originally  regarded  as  acute  rachitis,  but 
this  was  an  error,  and  the  diagnosis  from  rickets  can  always  be  made 
with  proper  care.  Rachitis  and  scurvy  may,  however,  co-exist,  and 
Rotch  ^  says  that  he  has  seen  a  dozen  cases  in  Avhich  the  two  diseases  be- 
came coincident,  and  after  cure  of  the  scurvy  the  rachitic  symptoms 
remained. 

From  rachitis  scurvy  may  be  chiefly  differentiated  by  the  following 
appearances:  Greater  relative  involvement  of  the  legs,  with  thickening 

1  Amer.  Med.  Surg.  ButL,  New  York,  Vvh.  1,  ISO-l.  =  Lor.  ciL 
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■of  the  shafts  of  the  long  hones,  and  tendency  to  fracture  of  their 
epiphyseal  ends  ;  great  local  tenderness,  combined  witli  immohility  of  the 
limbs,  extensive  diffuse  swelling  of  the  legs,  usually  Avithout  pitting.  In 
rickets  there  is  gross  enlargement  of  the  epiphyses  of  the  long  bones,  the 
square  forehead,  "  beading  "  of  the  ribs,  tendency  to  bowing  of  the  legs, 
absence  of  pain,  etc. — symptoms  which  have  no  counterpart  in  scurvy. 

The  stomatitis  ulcerosa  (jf  scurvy  is  not  found  with  rickets. 

Purpura  in  infants  lacks  the  striking  bone  phenomena  of  scurvy,  as 
well  as  the  swollen  gums. 

Hereditary  syphilis  also  lacks  the  peculiar  bone  phenomena,  and 
although  periostitis  rarely  may  be  present,  it  is  not  due  to  hemorrhage, 
and  osteochondritis  is  far  more  common.  Ecchymoses  are  absent. 
Dactylitis,  craniotabes,  and  catarrhal  symptoms,  common  in  syphilis, 
are  lacking  in  scurvy. 

Infantile  paralysis  ought  not  to  be  confounded  with  scurv}',  for  it 
can  usually  be  demonstrated  in  the  latter  disease  that  the  pseudo-paral- 
ysis is  merely  an  appearance  due  to  soreness  and  dread  of  pain. 

Prognosis. — Not  a  few  cases  of  infantile  scurvy  have  proved  fatal 
from  lack  of  recognition  until  too  late  for  treatment.  The  disease  being 
much  better  understood  than  formerly,  now  offers  a  better  prognosis, 
and  cases  which  are  put  early  upon  a  proper  diet  usually  recover  in  a 
few  weeks,  and  improvement  may  be  expected  within  a  few  days. 

Treatment. — The  treatment  of  infantile  scurvy  is  very  simple. 
All  prepared  or  proprietary  foods,  condensed  milk,  sterilized  milk,  etc., 
must  be  wholly  discarded,  and  the  infant  is  to  be-fed  upon  fresh  mother's 
or  cow's  milk  of  good  quality  and  not  too  much  diluted,  fresh  expressed 
beef  juice  gij  or  iij  daily,  e2,g  albumen,  and  fresh  orange  or  peach  juice. 
The  juice  of  a  whole  orange  may  be  daily  given  to  an  infant  of  nine  or 
ten  months.  Children  over  one  year  old  may  be  given  a  little  of  the 
expressed  juice  of  boiled  vegetables.  Barlow  recommends  a  little  well 
boiled  and  "sieved"  potato  with  cream.  Scorbutic  infants  often  take 
meat  juice  and  orange  juice  with  an  eagerness  which  amounts  to  craving. 
Older  children,  of  three  to  ten  years  of  age,  should  be  made  to  take  fresh 
vegetable  purees,  baked  mashed  potatoes,  scraped  apple  pulp,  baked 
oranges,  lemonade,  etc.,  for  the  voluntary  refusal  of  fresh  vegetable 
foods  may  have  been  the  chief  etiological  factor  in  the  disease. 

For  the  painful  condition  of  the  legs,  rest  in  the  horizontal  position 
is  enjoined,  and  the  limbs  should  be  protected  in  cotton  and  immobilized 
by  sand  bags.  Wet  compresses  may  be  of  service.  During  convales- 
cence, if  anaemia  persists,  the  citrate  of  iron  and  quinine  should  be  pre- 
scribed, and  small  doses  of  Fowler's  solution  of  arsenic. 


ADDISON'S  DISEASE. 

By  warren  COLEMAN,  M.  D. 


Definition. — Addison's  disease  is  a  constitutional  aifection  char- 
acterized by  progressive  muscular  weakness,  loss  of  cardiac  and  vascular 
tone,  alimentary  disturbances,  and  generally  by  a  peculiar  pigmentation 
of  the  skin,  due  to  interruption  of  the  secretion  of  the  suprarenal 
capsules,  and  probably  also,  in  some  cases,  to  reflex  nerve  disturb- 
ances. 

Etiology. — Addison's  disease  is  of  infrequent  occurrence.  Lewin 
gives  a  total  of  800  reported  cases.  The  disease  is  thought  to  be  more 
common  on  the  Continent  and  England  than  in  America.  Heredity 
seems  not  to  be  a  factor  in  its  development.  Andrews,^  however,  has 
recorded  cases  in  two  brothers.  All  cases  hitherto  described  have  been 
among  Caucasians,  but  recently  Kailas  Chundra  Bose^  has  reported  a 
number  of  cases  from  his  practice  in  India.  In  none  of  them,  how- 
ever, was  the  diagnosis  confirmed  by  autopsy.  No  age  is  exempt  from 
Addison's  disease.  It  has  been  met  with  as  early  as  the  seventh  day 
and  as  late  as  the  eighty-first  year.  The  majority  of  cases  have 
occurred  between  the  twentieth  and  fiftieth  years.  Addison's  disease 
is  of  more  frequent  occurrence  in  males — about  65  per  cent,  of  all  cases. 
Greenhow  has  called  attention  to  its  greater  frequency  among  laboring 
classes,  consequent,  as  he  supposes,  upon  their  greater  liability  to  over- 
exertion and  injury.  It  seems  a  well-established  fact  that  injuries 
to  the  back  or  abdomen  may  be  the  determining  factor  in  the  develop- 
ment of  the  disease,  and  that  without  the  injury  being  sufficient  to 
incapacitate  the  individual.  In  some  instances  the  injury  has  led  to 
caries  of  the  vertebrae,  to  be  followed  by  Addison's  disease. 

Any  or  all  of  the  above  factors  must  be  regarded  as  accidental,  or  at 
most  predisposing,  causes. 

Addison's  disease  has  been  associated  with  tubercidosis  of  the  supra- 
renal capsules  in  80  per  cent,  of  757  cases.^  The  disease,  however, 
does  not  seem  to  be  more  common  in  tubercular  families.  Tuberculosis 
of  the  suprarenal  capsules  is  not  necessarily  associated  with  tubercular 
lesions  in  other  parts  of  the  body.  The  suprarenal  capsules  may  be 
the  only  tubercular  foci,  though,  on  the  other  hand,  the  lesion  may  be 
secondary  to  tuberculosis  of  the  lungs  or  vertebrae.  The  rarity  of 
tuberculosis  of  the  suprarenal  capsules  in  pulmonary  or  general  tuber- 
culosis is  a  noteworthy  fact.     A  systematic  examination  of  the  glands, 

*  St.  Bartholometv's  Hospital  Reports,  vol.  xxvii. 
2  Indian  Medical  Gazette,  July  and  Aug.,  1888. 

*  W.  Gilman  Thompson :  Arner.  Jour.  Med.  Sci.,  Oct.,  1893,  and  Trans.  Assoc.  Amer. 
Fhys.,  1893,  p.  35. 
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however,  sliows  tlie  lesion  to  be  more  common  than  hitherto  snpposed. 
This  rarity  of  involvement  of  the  suprarenal  capsules  may  be  explained 
in  one  of  two  ways :  either  that  when  tubercle  bacilli  gain  entrance  to 
the  circulation  they  are  not  carried  to  these  glands  by  reason  of  some 
circulatorv  peculiarity,  or  that  the  glands  are  not  readily  susceptible  to 
tuberculosis.  It  appears  that  something  more  than  the  mere  presence 
of  the  bacilli  in  the  glands  is  needed  for  their  lodgement  and  develop- 
ment. From  some  unpublished  experiments  conducted  at  the  Loomis 
Laboratory,  I  am  inclined  to  believe  that  there  is  some  inherent  reason 
in  the  suprarenal  capsules  why  tuberculosis  is  so  uncommon  in  them — 
a  something,  perhaps,  which  is  antagonistic  to  the  localization  of  the 
lesion.  The  experiments  are  briefly  as  follows  :  The  suprarenal  cap- 
sules of  eleven  rabbits  were  directly  inoculated  after  abdominal  section 
with  virulent  cultures  of  tubercle  bacilli,  the  wounds  closed,  and  the 
rabbits  killed  after  periods  varying  from  six  weeks  to  one  year.  In 
only  two  instances  was  the  inoculation  successful,  though  in  all  cases 
tuberculosis  was  found  in  other  organs  of  the  body.  After  failure  in 
the  first  two  or  three  experiments  to  produce  tuberculosis  of  the  supra- 
renal capsules  the  glands  were  injured  by  the  needle  before  the  bacilli 
were  thro^vn  in.  In  one  case  of  the  series  a  culture  of  streptococcus 
erysipelatus  of  proved  virulence  was  inoculated  simultaneously  with 
the  tubercle  bacilli,  yet  without  result.  A  legitimate  conclusion  from 
these  experiments  seems  to  be  that  there  is  some  protective  agency  in 
the  suprarenal  capsules,  at  least  in  rabbits,  against  tubercular  involve- 
ment. 

As  a  rule,  both  capsules  are  tubercular  in  Addison's  disease,  and  not 
only  so,  but  tliere  is  almost,  if  not  complete,  destruction  of  the  glands. 
Large  portions  of  the  glands,  however,  have  remained  uninvolved  in 
other  cases.  In  still  other  cases  the  lesion  has  been  unilateral,  leaving 
one  gland  entirely  unaffected. 

As  stated  above,  some  injury  to  the  back  or  abdomen  is  sometimes 
the  immediate  predis])osing  cause  to  tuberculosis  of  the  suprarenal 
capsules.  Again,  the  tuberculosis  may  extend  to  the  suprarenal  cap- 
sules by  direct  continuity  from  some  adjacent  tubercular  focus — e.  g. 
caries  of  the  vertebrae. 

Of  the  remaining  20  ])er  cent,  of  cases  in  the  series  above  referred 
to  which  are  not  tubercular,  8  per  cent,  are  associated  with  some  otlier 
lesion  of  the  gland — e.  g.  carcinoma,  sarcoma,  simjjle  atroj)hy,  etc. 

Chronic  interstitial  inflammation,  leading  to  destruction  of  the  glan- 
dular substance,  has  been  found  associated  with  the  disease. 

Tumors  of  the  suprarenal  capsules  have  also  been  found,  in  a  certain 
number  of  cases  of  Addison's  disease,  at  the  autopsy  table. 

Simple  afrojjiii/  of  the  suprarenal  capsules  has  been  described  in  a 
limited  numl)er  of  cases  as  the  cause  of  the  disease.  The  atrophy  has 
reached  at  times  such  an  extreme  grade  that  the  glands  could  not  be 
found  after  death.  Such  atrophy  or  the  disaj^jiearance  of  the  glands 
as  the  residt  of  tuberculosis  is  the  probable  explanation  of  the  4  cases 
of  Addison's  disease  reported  by  Martini,  S])endcr,  Fletcher,  and 
Kispal,  with  congenital  absence  of  the  suprarenal  capsules.  In  Ivispal's 
case,  for  instance,  the  disease  occurred  in  a  jnau  aged  twenty-four  yi'ars, 
who  died  ten  months  after  tlie  onset  of  the  symptoms.     Without  antici- 
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])ating  the  discussion  of  the  ivhitioii  of  the  suprarenal  capsules  to 
Addison's  disease,  in  a  case  of  this  kind  there  is  but  one  of  two  con- 
clusions to  be  reached  :  eitlier  tliat  tlu;  suprarenal  capsules  have  no 
relation  to  Addison's  disease,  or  that  they  Jiad  disappeared  through 
atro])hy  or  some  other  lesion.  It  is  inconceivable,  if  the  suprarenal 
capsules  l)ear  any  relation  to  the  disease,  that  they  could  have  been 
congenitally  absent  and  their  absence  not  have  caused  symptoms  during 
the  twenty-three  years  of  life  previous  to  the  admitted  presence  of  the 
disease. 

Blood  ci/ds  and  extravasations  of  blood  into  the  substance  of  the 
gland  have  also  been  present  in  cases  of  the  disease.  Cases  associated 
with  blood  cysts  and  blood  extravasations  have  generally,  though  not 
ahvays,  occurred  in  the  early  period  of  life. 

Birsch-Hirschfeld,  Andrews,  and  Chiperovitch  ^  have  reported  cases 
of  Addison's  disease  due  to  sypJiilitic  lesions  of  the  suprarenal  cap- 
sules. 

In  the  remaining  12  per  cent,  of  cases  of  Addison's  disease  in  the 
above  series,  no  lesion  of  the  suprarenal  capsules  Avas  found.  In  some 
of  the  cases  the  abdominal  sympathetic  ganglia  or  nerves  were  described 
as  diseased.  In  other  cases  not  only  Avas  there  no  lesion  of  the  sympa- 
thetic system,  but  no  demonstrable  lesion  in  the  body. 

Lesions  in  the  abdominal  sympathetic  nervous  system  have  been  found 
in  many  cases  of  Addison's  disease,  generally  associated  with  some  lesion 
of  the  suprarenal  capsules.  These  lesions  have  formed  the  basis  of  the 
nervous  theory  of  the  disease.  It  is  doubtful,  however,  if  they  be  a 
factor  in  the  production  of  more  than  a  single  group  of  symptoms,  and 
even  in  this  group  they  may  play  a  subsidiary  role. 

Attacks  of  malarial  fever  have  occurred  in  cases  which  subsequently 
developed  Addison's  disease,  and  the  question  has  been  raised  as  to 
whether  malarial  fever  bears  any  relation  to  the  causation  of  Addison's 
disease.  But  a  like  inquiry  into  the  past  history  of  the  patients  would 
undoubtedly  reveal  the  fact  that  other  ordinary  diseases  had  antedated 
the  Addison's  disease  to  the  same  or  an  even  greater  extent.  It  would 
appear  that  the  development  of  Addison's  disease  in  persons  who  had 
been  previously  affected  with  malarial  fever  was  scarcely  more  than  a 
coincidence.  Indeed,  it  would  be  strange  had  not  some  of  the  diseases 
to  which  persons  are  ordinarily  subject  been  recorded  as  preceding  the 
affection. 

Pathological  Anatomy. — The  following  lesions  of  the  suprarenal 
capsules  have  been  described  in  the  reported  cases  of  Addison's  disease  : 
(1)  Tuberculosis ;  (2)  chronic  interstitial  inflammation;  (3)  neoplasm; 
(4)  simple  atrophy  ;  (5)  blood  extravasations ;  (6)  syphilis. 

Tubereulosis  is  by  far  the  most  frequent  lesion  of  the  suprarenal  cap- 
sules in  cases  of  Addison's  disease.  This  lesion  has  been  described  in 
the  past  as  scrofulous,  caseous,  and  fibro-caseous.  Such  cases  are  now 
generally  admitted  to  have  been  cases  of  tuberculosis.  Both  capsules 
are  generally  attacked,  but  one  is  frequently  invaded  sooner  than  the 
other,  consequently,  the  two  organs  often  present  different  stages  of  the 
process.  Occasionally,  a  single  gland  is  involved,  the  other  remaining 
healthy. 

1  La  BulleHn  Mcdimlc,  Paris,  July  21,  1895. 
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The  tubercular  process  usually  begins,  as  Virchow  first  pointed  out, 
in  the  medulla  of  the  gland  as  a  single  miliary  tubercle  or  an  aggrega- 
tion of  miliary  tubercles.  The  process  never,  or  but  exceptionally,  be- 
gins in  the  cortex.  Several  tubercular  foci  may  start  coincidently  in 
the  gland.  At  other  times  the  foci  are  secondary  to  a  primary  deposit 
in  the  gland  itself.  Frequently  smaller  masses  may  be  seen  at  the 
periphery  of  the  primary  focus.  However  this  may  be,  multiplication, 
growth,  and  coalition  of  the  tubercles  ultimately  lead  to  replacement  of 
the  medulla,  and  finally,  by  further  extension,  to  obliteration  of  the 
organ  as  a  physiological  and  anatomical  entity.  As  the  lesion  progresses 
retrograde  changes  occur  near  the  centre  of  the  nodules,  resulting  in 
caseation.  Following  upon  the  caseation,  but  not  with  equal  rapidity 
in  all  cases,  a  deposit  of  calcareous  particles  takes  place  in  the  necrotic 
areas,  until  finally  the  suprarenal  capsules  become  converted  into  large, 
nodular,  distorted  masses,  in  which  it  may  be  impossible  to  demonstrate, 
even  microscopically,  the  presence  of  suprarenal  cells.  When  the  patho- 
logical process  has  reached  the  surface  of  the  organ  the  capsule  becomes 
secondarily  involved,  and  it  may  increase  to  several  times  its  normal 
thickness.  A  reactive  inflammation  is  often  started  in  the  circumjacent 
structures. 

Sometimes  the  caseous  areas  undergo  liquefaction  instead  of  calcifi- 
cation, and  pockets  of  creamy,  yellowish,  sometimes  greenish  material 
form.  The  glands  in  these  cases  appear  to  be  the  seat  of  abscess  forma- 
tion, but  the  semiliquid  material  is  not  pus.  It  consists  of  necrotic  or 
necrosed  cells  and  amorphous  and  fatty  granules.  Liquefaction  of  the 
necrosed  tissue  may  extend  throughout  the  entire  mass  and  the  gland 
become  reduced  to  a  dense  fibrous  capsule,  enclosing  a  thick,  creamy, 
yellowish  material.  Later  on,  when  the  water  has  been  absorbed,  the 
fibrous  capsule  contracts  and  blends  with  the  amorphous  material  within 
it,  calcification  proceeds  or  begins,  and  the  place  of  the  suprarenal  cap- 
sule is  occupied  by  a  small,  irregular  fibro-calcareous  mass. 

It  follows,  then,  that  the  gross  appearance  of  the  capsules  in  any 
individual  case  of  Addison's  disease,  with  tuberculosis  of  the  suprarenal 
capsules,  will  vary  according  to  the  age  and  extent  of  the  process.  The 
microscopic  appearance  will  also  vary.  As  long  as  the  formed  or  form- 
ing tubercles  are  present  the  sections  will  show  typical  appearances. 
Even  when  the  whole  or  greater  part  of  the  organ  has  become  involved 
tubercules  may  yet  be  found  in  the  capsule  of  the  gland.  It  has  been 
stated  that  giant  cells  are  not  always  present ;  but  this  would  seem  to 
depend  upon  the  stage  to  which  the  process  had  advanced.  A  time  may 
ultimately  be  reached  M'hen  no  cellular  elements  can  be  found,  yet  this 
is  not  evidence  of  their  previous  absence. 

Tubercle  bacilli  have  been  found  sufficiently  often,  and  the  lesion  is. 
sufficiently  characteristic  to  be  pronounced  definitely  tuberculosis. 

The  lesion  in  the  capsules  may  be  secondary  to  a  lesion  elsewhere  in 
the  body,  notably  to  caries  of  the  vertebrae,  or  it  may  be  primary. 

Cases  of  tuberculosis  of  the  suprarenal  capsules  are  not  Addison's 
disease,  unless  accompanied  by  symptoms. 

Chronic  interstitial  inflmmnation  of  tlie  suprarenal  capsules,  with  sub- 
sequent or  concomitant  atrophy  of  the  suj)rarenal  jiarenchyma.  The 
process  is  purely  a  chronic  interstitial  inflammation  without  tubercular 
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involvement,  and  is  in  all  respects  similar  to  fibrous  processes  in  other 
organs  ;  as,  for  example,  in  tlie  liver  and  thyroid. 

Neoplaams. — Addison's  disease  has  been  associated  occasionally 
with  tumors  of  the  suprarenal  capsules,  such  as  sarcoma,  carcinoma, 
and  echinococcus  cysts.  In  the  case  of  sarcoma  and  carcinoma  the 
new  formations  are  generally  secondary  to  a  growth  elsewhere  in  the 
body.  Primary  tumors  of  the  suprarenal  capsules  do  occur,  however, 
and  may  prove  a  cause  of  Addison's  disease.  One  or  both  of  the 
suprarenal  capsules  may  be  affected.  Secondary  tumors  of  the  supra- 
renal capsules  present  the  microscopic  appearances  of  the  primary 
growth. 

Simple  Atrophy. — Partial  atrophy  of  the  suprarenal  capsules  is  a 
normal  process  of  old  age.^  Simple  atrophy  may  occur,  however,  earlier 
in  life  and,  reaching  an  extreme  grade,  be  a  cause  of  Addison's  disease. 
The  glands  have  more  than  once  been  reduced  to  the  size  of  a  split  pea. 
In  the  cases  of  the  Addison's  disease  described  with  congenital  absence 
of  the  suprarenal  capsules,  it  is  supposed  that  the  glands  disappeared 
through  atrophy  or  tuberculosis.  The  abdominal  sympathetic  nerves 
and  ganglia  are  generally  healthy  in  these  cases. 

Blood  Cysts. — A  few  cases  of  Addison's  disease  have  been  associated 
with  blood  cysts  or  extravasations  of  blood  into  the  substance  of  the 
suprarenal  capsules.  In  some  of  these  the  extravasation  has  led  to 
the  development  of  a  subsequent  fibrosis.  The  lesions  are  believed  to 
be  due  to  trauma  of  the  capsules,  resulting  from  injuries  received  at 
birth  or  subsequently.  One  case  has  been  described  in  an  infant,^  and 
Napier  ^  has  recorded  a  case  in  a  man  aged  forty-six,  a  butcher  by  occu- 
pation.    In  both  instances  only  one  suprarenal  capsule  was  affected. 

Syphilitic  lesions,  gummata  and  fibrosis,  have  been  found  in  the 
suprarenal  capsules  in  several  cases  of  Addison's  disease. 

Nervous  System. — The  lesions  described  in  the  nervous  system  in 
cases  of  Addison's  disease  have  been  chiefly  lesions  of  the  abdominal 
sympathetic  nerves  and  ganglia.  Lesions  have  been  found,  however, 
in  the  central  nervous  system.  The  changes  in  the  abdominal  sympa- 
thetic nerves  (exclusive  of  the  ganglia)  occur  as  secondary  lesions  to  the 
inflammatory  process  about  the  capsules.  The  nerve  branches  become 
entangled  in  the  new  connective-tissue  formations,  and  suffer  not  only 
in  their  function,  but  even  in  their  anatomical  existence.  Microscopi- 
cally, the  axis  cylinders  may  be  found  in  various  stages  of  degeneration. 
These  changes  by  no  means,  however,  occur  in  every  case  of  the  dis- 
ease, but  only  in  those  cases  in  which  the  inflammatory  process  has 
extended  to  the  periphery  of  the  organ.  Jurgens  and  Fleiner  have 
described  degeneration  of  the  splanchnics  in  Addison's  disease. 

Of  the  abdominal  sympathetic  ganglia,  those  of  the  solar  plexus, 
and  in  particular  the  semilunar  ganglia,  have  received  most  attention. 
Extended  investigation  into  the  condition  of  these  ganglia  in  cases 
taken  at  random  in  the  autopsy  amphitheatre  has  discredited  many 
reports  on  the  diseased  state  of  these  structures.  Thus,  Hale  "White 
has  shown  the  ganglion  cells  to  be  pigmented  and  atrophied  in  cases 

1  Eolleston  :  Bnl.  Med  Journ.,  1895,  vol.  i. 

^  Cited  by  Thompson  :  Amer.  Journ.  Med.  ScL,  Oct.,  1893. 

3  Glasgow  Med.  Journ.,  May  13,  1891. 
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not  Addison's  disease — that  atrophy  of  the  semilunar  ganglia,  in  fact,, 
is  a  process  of  old  age.  In  some  of  his  cases  the  fibrous  tissue  of 
the  ganglion  was  increased  in  amount,  and  in  others  there  was  round- 
cell  infiltration.  Before  him  Lubimoff,^  from  a  series  of  250  examina- 
tions, had  called  attention  to  pigment  deposits  in  the  ganglion  cells, 
sclerosis  of  the  ganglion  cells,  round-cell  infiltration  of  the  connective 
tissue,  aud  changes  in  the  vessel  walls.  In  none  of  the  cases  Avas  Ad- 
dison's disease  the  cause  of  death. 

On  the  other  hand,  von  Kahlden^  has  described  the  following 
changes  in  the  semilunar  ganglia  in  Addison's  disease  :  atrophy  of  the 
ganglion  cells  and  of  their  nuclei,  with  extensive  pigment  deposit  in 
the  protoplasm  ;  hyaline  degeneration  of  the  vessel  walls,  with  round- 
cell  infiltration  and  hemorrhage  into  the  external  coat. 

The  changes  in  the  semilunar  ganglia  so  far  described  in  cases  of 
Addison's  disease  cannot  be  regarded  as  characteristic. 

Lesions  have  also  been  found  in  the  central  nervous  system.  Kalin- 
dero  and  Babes  have  described  them  in  the  cord  and  posterior  roots 
in  a  typical  case  of  Addison's  disease.  The  anterior  roots  were  normal. 
Certain  portions  of  the  anterior  and  posterior  columns  in  the  cervical 
and  dorsal  regions  presented  changes  consisting  in  thickening  of  the 
neuroglia,  sclerosis  of  the  vessels,  with  numerous  round  cells  and  hyaline 
globes  in  the  perivascular  spaces.  The  posterior  roots  were  the  seat 
of  neuritis,  characterized  by  swelling  of  the  axis  cylinders,  their  inter- 
ruption in  places,  and  multiplication  of  cells.  In  Bourredi's  case 
(cited  by  Tizzoni)  there  was  hyperemia  of  the  cord,  with  perivascular 
inflammation  and  degenerative  changes  in  the  ganglion  cells  and  nerve 
fibres. 

Hypertrophy  of  the  lymph  follicles  of  the  lower  alimentary  tract, 
referred  to  by  Greenhow,  is  the  only  other  lesion  worthy  of-  note  in 
Addison's  disease.     It  frequently,  but  by  no  means  constantly,  occurs. 

Location  of  the  Pigment. — The  pigment  granules  are  found  in  the 
lowermost  cells  of  the  rete  Malpighii.  A  few  pigmented  cells,  called 
"  carrier  cells,"  from  their  supposed  function  of  conveying  pigment 
granules  to  the  epidermis,  are  present  in  the  dermis.  Mann  states  that 
the  rete  Mal]iighii  contains  no  pigment  in  mucous  membranes,  but  that 
Avhen  tliese  are  ]Mgmented  the  granules  lie  in  the  corium,  which  likewise 
contains  "  carrier  cells." 

Pathogenesis. — Addison  originally  stat-ed  that  the  disease  which 
now  bears  his  name  was  due  to  lesions  of  the  suprarenal  capsules.  He 
believed  that  any  destructive  lesion  might  produce  the  disease.  Subse- 
quently he  altered  his  view,  admitting  a  nerve  element  in  its  patho- 
genesis. 

Recent  investigation  has  shown  the  suprarenal  capsules  to  possess 
an  important  physiological  function.  The  results  obtained  have  given 
new  impetus  to  the  study  of  the  relation  between  abrogation  of  this 
function  and  tlic  phenomena  of  Addison's  disease. 

The  majority  of  cases  of  Addison's  disease  are  associated  with  definite 
lesion  of  the  suprarenal  capsules  without  other  notable  pathological 
changes  in  the  b(;dy.    ISIoreover,  in  the  majority  of  cases,  the  lesion  has 

>  VirrJmih  ArrMv.,  Ixi.,  S.  145-207. 

^  Archiv.f.  I'alh.  Anat.  unci  Phys.,  V>.  cxiv.,  II.  1. 
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replaced  or  otherwise  rendered  functionless  the  glandular  tissue  proper. 
In  a  minimum  number  of  cases  the  suj)rarenal  capsules  have  been  found 
without  demonstrable  lesion.  It  remains,  however,  to  be  shown  that  the 
o-land  was  functionating  in  these  cases. 

Successful  removal  of  the  suprarenal  capsules  in  animals  gives  rise 
to  symptoms  somewhat  analogous  to  those  of  Addison's  disease,'  and 
proves  rapidly  fatal.  Brown-Sequard  obtained  these  results  in  1856. 
Other  observers  repeated  his  experiments,  but  with  different  results,, 
and  stated  that  the  suprarenal  capsules  were  not  essential  to  life. 
The  failures  to  produce  symptoms  alter  attemjited  removal  of  the 
glands  have  probably  resulted  from  incomplete  removal  or  the  pres- 
ence of  accessory  bodies.  Accessory  suprarenal  capsules  are  commonly 
present  in  some  animals  and  are  sometimes  found  in  men.  Stilling^  has 
shown  by  removal  of  one  suprarenal  capsule  that  the  gland  is  capable 
of  hypertrophy.  It  is  possible  this  hypertrophy  may  extend  to  acces- 
sory bodies  and  prevent  the  incidence  of  symptoms  after  removal  of  the 
glands  or  in  disease. 

Langlois  ^  states  that  if  one  sixth  of  the  capsule  by  weight  be  left  in 
a  dog  the  animal  survives. 

Ligature  of  the  suprarenal  vein  produces  practically  the  same  symp- 
toms as  removal  of  the  gland  (Boinet). 

The  4  cases  reported  in  which  the  suprarenal  capsules  have  been 
stated  to  be  congenitally  absent  in  man,  have  been  cases  of  Addison's 
disease. 

F.  and  S.  Marino-Zucco  *  inoculated  the  suprarenal  capsules  Avith 
pseudo-tubercle  bacilli,  and  claim  to  have  obtained  the  slow  develop- 
ment of  the  symptoms  of  suprarenal  removal  and  an  increase  in  the  pig- 
mentation of  the  skin  and  hair  of  the  animals  experimented  upon. 

Aqueous  extracts  of  the  suprarenal  capsules  contain  a  substance 
which  acts  powerfully  on  the  muscular  tissues  of  the  circulatory  appa- 
ratus and  skeletal  muscles  (Schiifer).  Schafer  concludes  from  his  experi- 
ments that  the  suprarenal  capsules  form  an  internal  secretion,  and  that 
this  substance  is  contained  in  it.  He  failed  to  find  the  active  substance 
in  the  suprarenal  capsules  of  a  case  of  Addison's  disease.  Abel  and 
Crawford  have  succeeded  in  separating  a  blood-pressure  raising  constitu- 
ent from  extracts  of  suprarenal  capsules,  which  they  believe  belongs  to 
the  alkaloid  group.  It  has  been  stated  that  animals  from  Avhom  the 
suprarenal  capsules  have  been  removed,  and  that  cases  of  Addison's  dis- 
ease, are  benefited  by  hypodermic  injections  of  suprarenal  extract.'^ 

From  the  above  facts  a  new  theory  of  the  pathogenesis  of  Addison's 
disease  has  been  put  forward — the  theory  of  suprarenal  inadequacy. 
This  theory  supposes  the  existence  of  the  suprarenal  secretion  and  a 
beneficial  action  of  this  secretion  in  the  economy.  At  this  point  opinion 
is  divided.  On  the  one  hand,  it  is  contended  that  the  secretion  of  the 
suprarenal  capsules  has  a  directly  beneficial  action  on  muscular  contrac- 
tion, and  perhaps  on  other  functions  of  the  body ;  on  the  other  hand, 
that  the  secretion  acts  by  virtue  of  antidotal  or  antagonistic  properties^ 

^  Abelous  and  Langlois,  Tizzoni,  Schafer.         -  Eevue  de  medicine,  Paris,  Oct.,  1891, 
»  La  Bulletin  mecL,  Paris,  May  3,  1894. 

*  Schmidt's  Juhrbiicher,  Leipzig,  Aus;.  13,  1S94. 

*  Zyboulski :  La  Presse  medicate,  Paris,  June  8,  1895. 
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rendering  inert  a  toxin  or  toxins  developed  during  metabolism — the 
auto-intoxication  theory. 

Theory  of  the  Direct  Beneficial  Action  of  the  Suprarenal  Secretion. — 
This  theory  is  supported  by  analogy.  Schafer  found  that  injections  of 
suprareual  extract  produced  marked  effects  upon  the  muscular  layer  of 
the  arteries,  the  muscular  tissue  of  the  heart,  and  the  skeletal  muscles. 
The  action  is  direct,  occurring  when  salt  solution  is  substituted  for 
blood.  The  muscular  layer  of  the  arteries  is  markedly  contracted,  caus- 
ing a  rise  of  blood  pressure.  When  the  heart  is  freed  from  nervous 
control  its  contractions  are  increased  both  in  frequency  and  force,  still 
further  raising  blood  pressure.  The  contraction  of  skeletal  muscles  in 
response  to  a  single  stimulus  is  much  prolonged. 

Very  small  doses  of  suprarenal  extract  are  sufficient  to  produce 
marked  effects ;  thus  Schafer  states  that  less  than  ixg-Q-Q-  gramme  (one 
"sFo"  gr^hi)  of  the  desiccated  gland  is  sufficient  to  produce  an  effect  upon 
the  heart  and  arteries  of  an  adult  man. 

Since  the  suprarenal  capsules  contain  a  constituent  which  acts  so 
powerfully  upon  the  vascular  (including  heart)  and  general  muscular 
systems,  and  since  Addison's  disease  is  prominently  characterized  by 
loss  of  vascular  and  cardiac  tone  and  muscular  weakness,  it  is  assumed 
that  Addison's  disease  is  caused,  at  least  in  part,  by  suspension  of  the 
suprarenal  secretion.  The  facts  of  its  pathological  anatomy  are  not 
opposed  to  this  theory.  The  majority  of  cases  of  the  disease  show 
partial  or  complete  destruction  of  the  sujM'arenal  capsules  as  secreting 
organs.  On  the  contrary,  it  may  be  doubted  if  a  case  has  ever  occurred 
with  extensive  destruction  of  both  suprarenal  capsules  of  long  standing 
without  the  symptoms  of  Addison's  disease.  If  so,  it  is  possible  that 
accessory  bodies  prevented  the  incidence  of  symptoms  or  that  the  entire 
gland  had  not  been  destroyed.  The  production  of  the  disease  when  the 
medulla  only  or  chiefly  has  been  involved  in  the  lesion,  is  explained  by 
the  fact  that  the  active  principle  of  the  suprarenal  capsules  is  contained 
only  in  the  medulla  of  the  gland.  A  lesion  which,  though  small  in  itself, 
compresses  or  occludes  the  suprarenal  vein,  might  produce  the  same 
effects  as  a  more  generally  destructive  lesion. 

While  this  theory  may  be  regarded  as  a  distinct  advance  toward  an 
explanation  of  the  pathogenesis  of  Addison's  disease,  and  as  resting 
upon  a  scientific  basis,  it  cannot  be  regarded  as  conclusive.  If  the 
theory  is  correct,  blood  from  the  suprarenal  vein,  when  injected  into 
animals,  should  produce  the  same  effects  as  injections  of  suprarenal 
extract.  Zyboulski  states  that  the  blood  from  the  suprarenal  vein 
does  produce  these  effects,  but  Schiifcr  has  failed  to  confirm  his  re- 
.sults,  though  he  used  as  much  as  10  c.c.  of  blood  in  certain  cases. 
Schiifcr  states,  however,  that  the  converse  effects  of  suprarenal  re- 
moval and  injections  of  suprarenal  extract  confirm  the  theory  of  inter- 
nal secretion. 

Auto-intoxication  Theory. — This  theory  admits  the  presence  of  the 
suprarenal  secretion,  but  su]>poses  its  action  to  be  indirect  rather  than 
direct.  According  to  the  theory,  the  suprarenal  secretion  neutralizes 
or  in  some  manner  renders  inert  a  toxin  or  toxins  developed  normally  in 
tlie  body,  and  in  the  absence  of  the  secretion  a  condition  of  toxaemia  is 
induced. 
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The  theory  is  based  largely  upon  experiments  performed  by  Brown- 
Seqiiard  and  Abelous  and  Langlois.  They  have  found  that  the  blood 
of  animals  dying  from  suprarenal  removal  is  toxie  for  other  animals  from 
whom  the  glands  liave  been  removed.  Sehiiier  justly  argues  that  the 
blood  from  a  moribund  animal,  whatever  the  cause,  would  probably 
be  injurious  to  another  animal  suffering  from  the  effects  of  a  capital 
operation.  The  experiments  are  not  a  sufficient  justification  of  the 
theory.  Against  it  we  have  the  positive  action  of  injections  of  supra- 
renal extracts  and  the  converse  condition  of  Addison's  disease. 

Objections  may  be  raised  to  both  the  suprarenal  inadecjuacy  theories. 
Cases  of  Addison's  disease  have  occurred  without  disease  of  the  supra- 
renal capsules.  These  cases  have  been  explained  on  the  score  of  func- 
tional inactivity  on  the  part  of  the  glands.  But  it  is  difficult  to  con- 
ceive of  a  functional  inactivity  extending  over  the  ])eriod  of  time 
necessary  for  the  development  of  the  average  case  of  Addison's  disease. 
The  same  objection  holds  when  only  one  gland  has  become  diseased.  A 
suspension  of  function  must  be  supposed  in  the  other  gland.  Entire 
destruction  of  one  gland  is  not  sufficient  to  produce  the  disease,  as  sev- 
eral of  my  autopsies  prove.  Again,  it  may  be  argued  that  extensive 
destruction  of  the  suprarenal  capsules  by  tumor  formations  has  been 
observed  without  the  symptoms  of  Addison's  disease.  Tumors  of  the 
suprarenal  capsules,  however,  are  generally  secondary,  and  the  ])rimary 
growth  is  generally  far  advanced  when  the  suprarenal  metastasis  occurs, 
so  that  death  may  occur  from  the  primary  growth  before  the  symptoms 
of  Addison's  disease  have  had  time  to  develop  ;  in  other  words,  before 
destruction  of  the  suprarenal  capsule  as  a  secreting  organ  is  complete. 
Destruction  of  the  suprarenal  capsules  by  secondary  tumor  formations 
is  generally  not  as  complete  as  in  the  case  of  tuberculosis.  The  fact 
that  tumors  of  the  suprarenal  capsules  have  been  known  to  produce 
typical  symptoms  of  Addison's  disease,  has  an  important  bearing  in  this 
connection. 

The  Nervous  Theory. — In  1854,  Kolliker  expressed  the  opinion 
from  anatomical  studies  that  the  suprarenal  capsules  consisted  of  two 
physiologically  distinct  portions — the  cortex  or  secreting  portion  and  the 
medulla  or  nervous  portion. 

About  the  same  time,  Addison's  famous  memoir  appeared,  in  which 
he  stated  that  the  disease  he  described  was  due  to  abrogation  of  the 
function  of  the  suprarenal  capsules. 

Brown-Sequard  then  studied  the  effects  of  suprarenal  removal,  and 
stated  that  their  removal  was  invariably  and  rapidly  fatal.  Harley, 
Phillipeaux,  Schiff,  and  others  repeated  the  experiments,  but  failed  to 
confirm  the  results,  and  it  was  concluded  that  the  suprarenal  capsules 
possessed  no  function,  or,  at  any  rate,  that  their  function  was  not 
known. 

Furthermore,  cases  of  Addison's  disease  Avere  now  described  in 
Avhich  no  lesion  of  the  suprarenal  capsule  had  been  found,  and  other 
cases  in  which,  though  the  suju'arenal  capsules  Avere  diseased,  the  ganglia 
and  branches  of  the  abdominal  sympathetic  nerves  were  involved  in 
secondary  interstitial  formations. 

Schiff  and  some  others  of  the  earlier  experimenters  had  observed 
diarrhoea  and  vascular  disturbances  as  a  result  of  extirpation  of  the 
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suprarenal  capsules.  Similar  results  followed  extirpation  of  the  abdom- 
inal sympathetic  nerves  and  ganglia. 

Riesel  ai'gued  that  the  morbid  phenomena  were  the  result  of  reflex 
nerve  disturbances,  the  irritation  starting  in  the  branches  of  the  abdom- 
inal sym])athetic  nerves.  He  cited  in  evidence  Goltz's  experiment  of 
.stop})ing  the  heart  of  the  frog  by  forcibly  striking  the  intestines. 

Wilks  and  Grcenhow  believed  that  Addison's  disease  was  of  ner- 
vous origin.  They  contended  that  the  morbid  phenomena  were  reflex, 
due  to  irritation  of  the  abdominal  sympathetic  nerves  and  ganglia  en- 
tangled in  the  fibro-caseous  masses  into  which  the  suprarenal  capsules 
had  become  converted.  Greenhow  separated  the  changes  in  the  nerves 
into  two  stages — the  stage  of  irritation  and  the  stage  of  atrophy. 
Wilks  believed  that  only  one  lesion  of  the  suprarenal  capsules,  the  fibro- 
caseous  metamorphosis,  was  capable  of  producing  the  disease. 

Arnand  and  Alexais  ^  accei)t  the  nervous  theory,  but  limit  the  morbid 
action  to  the  ganglia  in  the  capsule  of  the  suprarenals. 

To  sum  up  :  The  supporters  of  the  nervous  theory  contend  that  the 
symptoms  of  Addison's  disease  are,  in  the  main,  reflex  phenomena,  result- 
ing from  irritation  or  destruction  of  the  abdominal  sympathetic  ganglia 
or  nerves.  It  has  also  been  suggested  in  cases  where  there  was  neither 
disease  of  the  suprarenal  capsules  nor  of  the  nerves  or  ganglia,  that 
Addison's  disease  has  occurred  from  functional  disturbances  of  the  ner- 
vous system. 

There  are  several  objections  to  the  nervous  theory.  Numerous  cases 
of  Addison's  disease  have  occurred  without  involvement  of  the  abdom- 
inal sympathetic  nerves  or  ganglia,  and  that,  too,  Avhere  the  su})rarenal 
capsules  had  been  destroyed  as  functionating  organs.  Such  cases  are 
those  in  which  simple  atrophy  of  the  suprarenal  capsules  has  been  found, 
and  cases  in  which  the  medulla  only  or  chiefly  has  been  involved  in  the 
])athoIogical  process.  Moreover,  extensive  lesions  of  the  abdominal 
sympathetic  nerves  have  repeatedly  occurred  without  the  symptoms  of 
Addison's  disease  ;  nor  is  extirpation  of  the  coeliac  plexus  or  branches 
of  the  abdominal  sympathetic  nerves  followed  by  the  disease. 

The  nervous  tlieory  may  be  regarded  as  the  negative  side  of  the 
])atliogenesis  of  the  disease,  it  being  assumed  that  the  suprarenal  cap- 
sules possess  no  function.  Yet  a  nervous  element  in  the  pathogenesis 
of  the  disease  cannot  be  entirely  disregarded.  Extirpation  of  the 
cieliac  ])lexus  and  branches  of  the  abdominal  sympathetic  nerves  does 
])roduce  symptoms  which  are  similar  to  some  of  the  symptoms  of  Ad- 
<iison's  disease — abdominal  vascular  disturbances.  .  And  in  the  present 
state  of  our  knowledge  one  is  inclined  to  explain  the  genesis  of  the 
disease  as  partly  tlie  result  of  nerve  disturbances  and  partly  the  result 
of  interference  with  the  function  of  the  suprarenal  capsules.  Tlie 
doul)l(!  origin  cannot  be  claimed  in  every  case.  Some  cases  present 
(;hi(!fly  loss  of  cardiac  and  vascular  tone  with  muscular  weakness,  and 
can  be  accounted  for  by  the  absence  of  the  suprarenal  secretion. 

The  theory  that  Addison's  disease  is  the  result  of  an  interruj)ted 
excretory  ftindion  on  the  part  of  the  suprarenal   capsules  is  untenable. 

Symptoms. —  On>^cL — The  symptoms  of  Addison's  disease  develop 
slowly.  Ease  of  fatigue  and  a  gradually  increasing  indisposition  to 
'  MuneUlc  mcdicale,  Marseilles,  Jan.  30,  Feb.  28,  Mar.  30. 
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exertion  are  generally  the  first  symptoms  of  Avhich  the  patient  com- 
plains. The  indisposition  may  have  extended  back  over  weeks  or 
months  when  the  patient  comes  under  observation.  Anorexia,  with 
more  or  less  gastric  disturbance,  is  frequently  an  early  symptom. 
There  may  be  actual  vomiting.  Sometimes  pigmentation  of  the  skin 
precedes  the  other  symptoms.  At  times,  the  patient  seems  to  become 
suddenly  ill,  and  dies  after  a  few  weeks,  or  months,  at  most.  It  may  be 
doubted,  however,  if  the  disease  ever  develops  suddenly ;  and  in  cases 
where  it  appears  to  it  is  probable  that  the  patient  has  disregarded  such 
symptoms  as  have  been  present — that  the  apparently  acute  onset  is  but 
an  exacerbation  in  the  course  of  the  malady.  The  usual  slow  develop- 
ment of  the  lesion  in  the  capsules  lends  weight  to  this  belief,  and  the 
insidious  development  of  the  disease  becomes  exjilicable  in  the  light 
of  the  suprarenal  inadequacy  theory. 

The  chief  symptoms  to  be  noted  in  a  case  of  Addison's  disease  are 
asthenia,  circulatory  disturbances,  pigmentation  of  the  skin  and  mucous 
membranes,  and  alimentary  and  nervous  disturbances.  They  are  not 
all  equally  prominent  in  every  case  of  Addison's  disease,  however; 
thus  all  cases  are  not  pigmented. 

Asthenia  is  perhaps  the  most  marked  feature  of  the  disease  in  the 
majority  of  cases.  In  common  Avith  circulatory  disturbances  it  is  prob- 
ably the  most  constant  symptom.  Patients  generally  come  to  their 
physician  complaining  of  a  gradual  failing  of  strength  extending  over 
many  weeks  and  months.  The  loss  of  muscular  power  has  steadily 
progressed.  At  first  there  has  been  felt  only  a  disinclination  to  exer- 
tion, the  patient  becoming  easily  fatigued.  Later,  when  the  muscular 
weakness  has  become  more  pronounced,  there  is  total  inability  for 
sustained  effort. 

Circulatory  disturbances  appear  early  in  nearly  every  case.  There 
is  distinct  loss  of  cardiac  and  vascular  tone.  The  heart  action  becomes 
feeble,  and  the  pulse  becomes  frequent,  small,  and  easily  compressible. 
Functional  cardiac  murmurs  are  somietimes  heard.  The  circulatory 
disturbances  may  manifest  themselves  in  many  ways.  Since  there  is 
loss  of  cardiac  and  vascular  tone,  an  equal  circuit  of  the  blood  is 
not  maintained.  The  brain  receives  a  deficient  supply,  partly  because 
of  the  enfeebled  heart  action,  partly  because  of  the  loss  of  tone  in 
the  cerebral  vessels.  This  ansemia  is  so  marked  and  is  so  easily  inten- 
sified that  patients  in  the  later  stages  of  the  disease  are  not  able  to  get 
up,  or  even  to  sit  up  in  bed,  Avithout  a  tendency  to,  or  actual,  syncope. 
Death  has  been  known  to  follow  immediately  upon  suddenly  sitting  up 
in  bed. 

Dyspnoea  on  slight  exertion  is  also  a  troublesome  and  distressing 
symptom.  It  cannot  be  accounted  for  by  anaemia,  since  a  diminution 
in  the  number  of  red  blood  cells  may,  but  does  not  necessarily,  occur. 
It  is  due  to  defective  circulation  through  the  lungs.  If  ana?niia  be 
present,  and  especially  if  it  be  marked,  the  respiratory  difficulty  will 
be  still  further  enhanced. 

Circulatory  disturbances  in  the  alimentary  tract  lead  to  imperfect 
digestion  and  interference  with  the  regularity  of  the  bowels.  Loss  of 
tone  in  the  abdominal  vascular  area  is  serious  because  of  the  enormous 
capacity  of  the  abdominal  vessels.     A  rabbit,  for  example,  may  be  bled 
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to  death  in  his  own  abdominal  cavity  by  ligating  the  portal  vein,  and 
that  without  a  drop  of  blood  leaving  the  vessels. 

The  cause  of  the  cardiac  and  vascular  disturbances  seems  to  be  two- 
fold, and  is  probably  best  accounted  for  through  the  combined  action 
of  the  suprarenal  inadequacy  and  nervous  theories.  Personally,  it  is 
believed  that  the  former  is  the  more  potent  though  not  exclusive  factor, 
and  for  the  reason  that  circulatory  disturbances  occur  in  cases  of  Ad- 
dison's disease  in  which  the  abdominal  sympathetic  nerves  are  not 
involved.  A  reference  to  the  action  of  the  suprarenal  extract  will 
readily  explain  how  loss  of  circulatory  and  systemic  muscular  tone  may 
occur  as  a  result  of  the  absence  of  the  suprarenal  secretion.  It  is  not 
denied,  however,  from  the  known  interaction  between  the  circulatory 
apparatus  and  abdominal  sympathetic  nerves,  that  irritation  in  the  latter 
may  lead  to  marked  disturbances  in  the  former. 

Pigmentation  of  the  skin  and  mucous  membranes  does  not  occur  in 
every  case  of  Addison's  disease.  Though  prominent  when  present,  it 
cannot  be  considered  an  essential  symptom  of  the  disease.  A  mode- 
rately large  number  of  non-pigmented  cases  have  occurred ;  thus, 
Greenhow  found  29  in  a  series  of  228  cases,  and  since  his  monograph 
appeared  other  cases  have  been  reported.^  Pigmentation  may  appear 
as  the  first  or  as  a  later  symptom  of  the  disease. 

The  discoloration  generally  begins  on  the  exposed  parts  of  the  body 
— on  the  face  and  neck,  backs  of  the  hands,  and  extensor  surfaces  of 
the  arms.  Thence  it  extends  to  other  parts  of  the  body — first,  and 
with  greatest  intensity,  to  those  parts  which  are  normally  pigmented ; 
in  fact,  the  pigmentation  may  be  regarded  as  a  pathological  exaggeration 
of  a  physiological  process.  Fagge  has  raised  the  question  as  to  whether 
pigmentation  would  occur  if  the  patient  were  confined  in  the  dark. 

When  pigmentation  begins  it  may  take  the  form  of  a  diffused 
darkening  of  the  skin  or  be  distributed  over  the  surface  in  patches  or 
streaks,  and  when  it  has  once  begun  it  generally  progressively,  though 
not  uniformly,  deepens.  The  intensity  of  the  pigmentation  has  been 
observed  to  vary  with  remissions  and  exacerbations  of  the  disease. 
With  the  exception  of  the  sclerotics,  the  skin  of  the  scalp,  the  palms 
of  the  hands  and  soles  of  the  feet,  the  whole  body  may  become  dis- 
colored. It  has  also  been  stated  that  the  skin  under  a  beard  may 
escape  pigmentation,  but  that  this  is  not  always  true  is  evidenced  by  a 
case  recently  under  my  observation.  The  pigmentation  is  always  most 
intense  in  those  parts  of  the  body  normally  pigmented — the  folds  of 
the  axillae,  the  areola  of  the  nipple,  the  external  genitals,  and  the  groin. 
Over  the  inner  surfaces  of  the  arms  and  thighs  the  pigmentation  is 
usually  less  marked  or  absent. 

The  color  of  the  pigmented  parts  varies  with  the  intensity  of  the 
pigmentation  from  a  light  yellowish  or  greenish-brown  to  a  dark-brown- 
ish or  even  black  tint,  forming  a  strong  contrast  to  the  sclerotics.  Fagge 
has  compared  the  color  to  that  of  one  or  another  of  the  colored  races  of 
mankind  according  to  the  depth  of  discoloratiou.  While  the  pigmenta- 
tion is  not  uniformly  deep  in  all  parts  of  the  body,  there  is  never  a  sharp 
line  of  demarcation  between  the  pigmented  and  unpigmented  portions. 
The  one  merges  almost  imperceptibly  into  the  other.     Greenhow  has 

'  Fenwick  :   Trans.  Path.  Soc,  London,  vol.  xxxiii. 
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called  attention  to  darker  molc-liko  spots  in  pigmented  areas  whicli  he 
regards  as  very  charaetcristif. 

The  color  is  often  deeper  on  j)arts  of  the  skin  snbjected  to  irritation 
or  pressnre.  Thns  a  distinct  line  will  often  he  fonnd  abont  the  neck, 
where  tlie  collar  has  pressed  ;  about  the  waist,  where  the  weight  of  the 
clothing  has  fallen  ;  in  men,  over  the  shoulders  where  the  suspenders 
have  passed ;  and  in  women,  around  the  legs  at  the  site  of  the  garters. 
Likewise,  the  application  of  a  blister  will  be  followed  by  a  deeper  pig- 
mentation. It  is  a  remarkable  fact  that  pigmentation  of  the  ])alms  of 
the  hands  and  soles  of  the  feet  does  not  occur,  though  they  are  sul)jected 
to  the  greatest  pressure.  It  is  to  be  noted  that  pigmentation  is  less 
marked  in  these  situations  in  the  colored  races  of  mankind.  Scars  gen- 
erally remain  unpigmented,  but  they  may  become  discolored. 

The  pigmentation  sometimes  disappears  over  patches  of  varying  size 
— leucoderma.  This  condition  is  very  distinctly  shown  in  Plate  VIII. 
The  cause  of  the  disappearance  of  the  pigment  is  not  known. 

Some  of  the  mucous  surfaces  undergo  pigmentation  similar  to  that  of 
the  skin.  The  surfaces  most  frequently  pigmented  are  the  mucous 
membranes  of  the  mouth  and  vagina.  The  pigmented  areas  are  of  a 
bluish  or  blackish  color.  It  has  been  said  that  the  determination  of 
})igment  to  this  or  that  part  of  the  mucous  membrane  of  the  mouth  is 
brought  about  through  irritation  of  the  teeth  ;  thus  on  the  tongue  the 
pigmented  areas  will  be  found  along  its  free  border,  chiefly  where  it  has 
im])inged  upon  the  teeth,  and  more  particularly  so  where  a  tooth  is  de- 
cayed and  irregular.  A  line  of  pigmentation  is  often  found  along  the 
margin  of  the  lips  where  they  come  together  and  at  the  same  time  press 
against  the  teeth.  In  the  vagina  the  pigmentation  occurs  chiefly  on  the 
mucous  membrane  of  the  labia  minora  and  in  the  vaginal  canal  proper. 
Here  the  pigmentation  cannot  be  explained  on  the  score  of  irritation. 

The  alimentary  disturbances  relate  chiefly  to  anorexia,  imperfect 
gastric  digestion,  nausea  and  vomiting,  and  diarrhoea  or  constipation. 
Anorexia  and  digestive  disturbances  are  often  early  symptoms.  Nausea 
and  vomiting  may  occur  early,  though  they  commonly  are  late  symptoms. 
Vomiting  comes  on  in  almost  every  case  in  the  later  stages,  and  is  re- 
bellious to  treatment,  if  not  uncontrollable.  The  vomiting  is  particu- 
larly distressing  because  of  the  already  depressed  condition  of  the 
patient.  The  vomitus  consists  largely  of  mucus  and  regurgitated  bile 
with  the  contents  of  the  stomach — partially  digested  or  undigested  food. 
The  vomiting  may  be  so  severe,  so  uncontrollable,  and  so  continuous 
that  the  patient  dies  from  exhaustion.     Cardialgia  sometimes  occurs. 

The  bowels  are  generally  constipated  from  atony  of  the  intestinal 
wall,  probably  also  from  local  vascular  disturbances.  More  or  less 
severe  diarrhoea  may  alternate  with  the  constipation. 

The  nervous  sipnptoms  are  neither  pronounced  nor  numerous,  though 
there  may  be  general  de])ression  of  the  nervous  system.  The  mind 
usually  remains  clear  to  the  end,  though  the  memory  is  often  impaired. 
Death  may  take  |)laee  in  coma  or  semi-coma,  though  in  the  latter  condi- 
tion the  patient  will  answer  questions  slowly  but  pertinently.  Head- 
ache and  vertigo  are  frequently  present.  Sight  and  hearing  may  be  im- 
paired. Pain  is  often  present.  It  maybe  located  in  the  loins  or  in  the 
joints.     The  lumbar  2)ains  are  dragging  in  character,  and  are  the  result 
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of  extension  of  the  inflammatory  process  from  the  suprarenal  capsules  to 
the  circumjacent  tissues.  The  arthritic  pains  are  often  excruciating,  and 
sometimes  resemble  rheumatism  in  that  suffering  is  occasioned  by  move- 
ment or  even  a  jar  from  striking  the  bed.  Addison's  disease  has  more 
than  once  been  cliagnosed  as  rheumatism  from  the  location  and  intensity 
of  the  pains.  Rheumatism  may  readily  be  excluded,  however,  by  the 
absence  of  active  inflammatory  symptoms  in  the  joints.  The  larger  joints, 
particularly  the  knees,  are  the  ones  most  often  affected. 

Miscellaneous  Symptoms. — The  temperature  in  uncomplicated  cases  of 
Addison's  disease  is  commonly  below  normal ;  sometimes  the  tempera- 
ture rises  in  the  later  stages  of  the  disease.  If  Addison's  disease  is  com- 
plicated by  a  disease  characterized  by  pyrexia,  the  thermometric  record 
will  be  in  accordance.  A  notable  fact  in  Addison's  disease  is  that 
patients  often  retain  their  subcutaneous  fat  to  the  end.  Sometimes, 
however,  they  become  emaciated.  Emaciation  occurs  chiefly  in  connec- 
tion with  marked  gastro-intestinal  symptoms — cases  in  which  digestion 
is  imperfect. 

Ansemia  may  be  present,  but  is  not  a  feature  of  the  disease.  Thus 
in  two  cases  under  observation  during  the  past  summer  at  Charity  Hos- 
pital,^ the  counts  of  red  cells  were  1,490,850  and  2,484,750  respectively, 
with  hfemoglobin  (v.  Fleischl),  20  per  cent,  in  the  former  and  45  in  the 
latter.  In  the  former  case  the  white  blood  cells  were  decreased  in  num- 
ber, and  in  the  latter  slightly  increased.^  Neuman,^  Tschirkoff,*  and 
Cabot  ^  have  also  I'eported  cases  with  blood  counts  below  normal. 
Tschirkoff  has  stated  that  the  only  change  found  in  the  white  cells  is 
a  pigmentation  with  black  granules.  The  number  of  red  cells  may  vary 
with  improvement  or  aggravation  in  the  patient's  condition.  In  one  of 
the  cases  reported  by  Cabot,  the  red  cells  increased  from  2,196,000  to 
4,700,000  in  one  month  under  the  exhibition  of  suprarenal  extract. 
Osier  states  that  the  blood  count  is  generally  50  per  cent,  to  60  per  cent, 
of  the  normal. 

The  urine,  though  generally  normal  in  amount,  may  be  diminished  or 
increased  in  quantity.  It  does  not,  as  a  rule,  contain  any  abnormal 
ingredient.  Urea  is  diminished  from  defective  metabolism.  Marino- 
Zucco  and  Dutto"  have  called  attention  to  the  presence  of  neurin  in  the 
urine,  to  which,  in  the  blood,  they  attribute  the  symptoms  of  Addison's 
disease,  believing  the  disease  to  be  an  auto-intoxication. 

Course. — Addison's  disease  proceeds  progressively,  though  not  uni- 
formly, from  the  incidence  of  symptoms  to  a  slowly  fatal  termination. 
Exacerbations  and  remissions  may  recur  from  time  to  time.  After  an 
cxaccrV)ation  the  patient  rarely  reaches  the  state  of  health  ]iossessed 
before  tlie  exacerl)ations  occurred.  He  may  im])rove  temporarily,  but 
the  tendency  is  toward  a  progressively  fatal  termination. 

The  course  of  any  given  case  will  vary  according  to  the  symptoms 
which  are  most  pronounced.  Non-pigmented  cases  occur  with  moderate 
frequency  and   remain   non-])igmented   to  the  end  of  tlie  disease.     In 

'  Studied  tlirouijh  tlic  kindness  of  Drs.  C.  A.  TIerter  and  D.  H.  McAlpin. 
^  Kluod  counts  niade  by  1  louse  Physician,  Dr.  Tiiomas  F.  Keilly. 
3  Ih-ut.  mcd.   Woch.,  1S94,  105. 

*  Zril.f.  klin.  med.,  LS91,  vol.  xix.  suppl..  Heft,  xxxvii. 

*  Clinirjd  Examindtio/i  of  the  Blood.  ^  Bull,  ddla  r.  Accad.  med.  di  Roma,  1891. 
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other  cases  pigmentation  is  tlie  first  symptom  t(j  make  its  appearance — at 
any  rate,  the  first  symptom  to  be  observed — and  may  be  the  only  symp- 
tom for  months.     Later,  the  constitutional  sym])toms  develop. 

However  the  disease  may  bcoin,  the  majority  of  oases  present  a  typical 
picture  sooner  or  later,  and  proceed  with  a  fair  de<^ree  of  uniformity  to 
a  fatal  termination. 

DuEATioN. — Addison's  disease  is  of  variable  though  long  duration. 
The  average  duration  in  a  series  of  cases  collected  by  Wilks  was  eight- 
een months.  Among  the  cases  of  shortest  duration  is  one  of  a  girl 
who  attended  school  till  within  a  week  of  her  death  (Greenhow).  On 
the  other  extreme,  cases  have  been  reported  extending  over  periods  of 
six  years  (Niemeyer),  seven  years  (Fagge),  and  ten  years  (Greenhow). 
Fenwick,^  from  an  analysis  of  30  cases,  has  called  attention  to  the  fact 
that  non-pigmented  cases  are  of  shorter  duration  than  pigmented. 
The  average  of  the  former  in  his  series  was  4.8  months,  of  the  latter 
23.6  months. 

It  is  manifestly  not  justifiable  to  take  the  length  of  time  that  a  case 
is  under  observation  as  a  measure  of  the  duration  of  the  disease.  The 
fact  that  a  patient  has  not  yielded  to  his  symptoms  or  has  not  consulted 
his  physician  does  not  indicate  the  absence  of  symptoms.  It  only  indi- 
cates the  degree  of  their  severity.  And  it  is  probaljle  in  the  cases  of 
apparently  short  duration  that  symptoms  have  been  present  for  many 
weeks  or  months.  The  condition  of  the  suprarenal  capsules  often  argues 
for  such  a  belief.  As  Wilks  has  said,  we  have  no  data  from  which  to 
estimate  the  length  of  time  necessary  for  the  destruction  of  the  supra- 
renal capsules  by  the  tubercular  process,  but,  judging  from  analogy  in 
other  parts  of  the  body,  it  is  probably  long.  A  case  reported  by  the 
writer  w^as  under  observation  only  a  little  more  than  three  weeks,  but 
the  condition  of  the  suprarenal  capsules  pointed  to  their  complete  de- 
struction months  before. 

Termination. — Death  in  Addison's  disease  may  occur  from  pro- 
gressive asthenia,  from  exhaustion  due  to  uncontrollable  vomiting,  in 
syncope,  or  from  cardiac  failure  following  slight  exertion.  Sometimes 
coma  or  semi-coma  immediately  precedes  the  fatal  issue,  or  convulsions 
or  delirium  may  supervene.  Except  in  coma  or  delirium  the  mind  re- 
mains clear  to  the  end. 

Prognosis. — The  prognosis  in  Addison's  disease  is  unfavorable,, 
though  the  disease  is  now  believed  not  to  be  invariably  fatal.  Scant 
hope  is  offered  in  any  case,  however,  unless  there  is  reason  to  think  that 
the  morbid  process  in  the  suprarenal  capsules  can  be  arrested.  It  may 
be  definitely  assumed,  for  the  present  at  least,  that  complete  destruction 
of  the  suprarenal  capsules  will  ultimately  cause  death.  A  few  cases  of 
Addison's  disease  have  been  reported  as  cured,  one  under  antisyjihilitic 
treatment.  The  number  of  cases,  however,  which  have  recovered  is  so 
small  as  scarcely  to  influence  the  prognosis.  The  large  majority  of 
cases  terminate  fatally,  and  the  prognosis  in  any  given  case  should  be 
rendered  accordingly. 

Diagnosis. — When  Addison's  disease  is  fully  developed  the  diag- 
nosis is  not  difficult.  Much  difficulty,  however,  arises  in  the  early 
stages  and  in  those  cases  which  follow  an  atypical  course.     The  diag- 

1  Trans.  Path.  Soc,  London,  vol.  xxxiii. 
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nosis  in  typical  cases  rests  upon  the  association  of  a  peculiar  pigmenta- 
tion of  the  skin  and  mucous  membranes,  with  progressive  asthenia,  loss 
of  cardiac  and  vascular  tone,  and  alimentary  disturbances.  Such  a 
symptom-complex  is  not  presented  by  any  other  disease.  With  a  history 
of  slowlv  failing  strength,  gradually  developing  discoloration  of  the  skin, 
beginning  on  the  face  and  hands  and  most  pronounced  in  situations 
normallv  pigmented,  associated  with  weak  heart  action,  a  small,  easily 
compressible  pulse,  a  tendency  to  syncope  on  assuming  the  sitting  posture 
or  getting  out  of  bed,  and  perhaps  nausea  and  vomiting,  there  is  no 
escape  from  the  diagnosis  of  Addison's  disease. 

In  the  early  stages,  however,  before  the  symptoms  have  become  pro- 
nounced, before  the  discoloration  of  the  skin  has  begun  or  as  it  is  just 
beginning,  a  diagnosis  cannot  be  made  with  certainty.  At  best  the  diag- 
nosis is  only  probable,  and  is  made  by  exclusion.  It  remains  for  the 
subsequent  course  of  the  disease  to  confirm  or  refute  it. 

Pigmentation  is  not  an  essential  symptom,  yet  from  its  usual  presence 
the  greatest  diiificulty  of  diagnosis  is  oifered  by  non-pigmented  cases. 
It  is  not  an  uncommon  experience  in  these  cases  that  the  diagnosis  is 
made  at  the  autopsy  table.  Moreover,  in  non-pigmented  cases  the  dif- 
ficulty of  diagnosis  is  still  further  increased  by  the  apparently  rapid 
course  of  the  malady. 

Addison's  disease  is  not  the  only  disease  or  condition  in  which  pig- 
mentation of  the  skin  occurs.  Thus  pigmentation  may  be  present  in 
chronic  pulmonary  tuberculosis,  chronic  malarial  cachexia,  pregnancy, 
chronic  uterine  disease,  tubercular  and  cancerous  peritonitis,  melano- 
sarcoma,  syphilis,  diabete  bronze,  so-called  vagabond's  disease,  pancreatic 
disease,  and  after  the  continued  administration  of  arsenic  and  silver. 
Again,  pigmentation  of  the  skin  may  result  from  exposure  and  occupa- 
tion. 

It  is  not  in  all  these  conditions  that  a  diiferential  diagnosis  ^vill  have 
to  be  made.  Difficulty  of  diagnosis  will  be  offered  by  the  following 
diseases,  however : 

It  is  a  question  sometimes  in  chronic  pulmonary  tuberculosis,  from 
a  condition  of  asthenia  out  of  proportion  to  the  extent  of  pulmonary 
involvement,  if  the  suprarenal  capsules  have  not  become  secondarily 
invaded,  and  esjiecially  so  where  there  is  concomitant  pigmentation  of 
the  skin  of  the  face.  The  pulmonary  signs  do  not  exclude  suprarenal 
involvement.  In  these  cases  a  diagnosis  cannot  be  made  unless  the 
patient  lives  long  enough  for  the  typical  symptoms  of  Addison's  disease 
to  develop. 

Tubercular  or  cancerous  peritonitis,  with  pigmentation  of  the  face 
and  perhaps  of  the  mucous  membranes,  may  simulate  Addison's  disease  to 
such  an  extent  as  to  make  a  positive  diagnosis  very  diffic^dt. 

Several  cases  of  melauo-sarcoma  with  intense  pigmentation  of  the 
skin  have  been  reported,  the  pigmentation  being  entirely  unassociated  with 
cutaneous  tumor  formation.  In  these  cases  the  pigment  deposits  occupy 
the  same  layers  of  the  epidermis  as  in  Addison's  disease.^  If  there  is 
a  visible  or  pa]pal)l('  tinuor,  the  diagnosis  may  be  made  with  little 
difficulty. 

In  pancreatic  disease  with  discoloration  of  the  skin,  a  diagnosis 
'  Wnj^iier  :  ArcMv  der  Ilcilkunde,  Jkl.  v. 
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will  be  possible  only  after  careful  and  continued  observation  of  the 
case. 

Addison's  disease  may  be  differentiated  from  diahHe  hroiizf',  a  con- 
dition of  hypertrophic  cirrhosis,  diabetes,  and  pi(i;mentation  of  the  skin, 
by  an  examination  of  the  urine  and  liver  region. 

The  diagnosis  of  Addison's  disease  in  one  of  the  colored  races  of 
mankind  is  a  matter  of  exceeding  difficulty. 

Treatment. — The  treatment  of  Addison's  disease  may  be  divided 
into  two  parts  :  (1)  treatment  with  suprarenal  extract,  and  (2)  sympto- 
matic treatment. 

Until  the  researches  of  Schiifer  and  Oliver  made  known  the  func- 
tion of  the  suprarenal  capsides,  the  treatment  of  Addison's  disease  was 
wholly  symptomatic.  During  the  past  few  years,  however,  an  attempt 
has  been  made  to  treat  the  disease  with  extracts  of  the  suprarenal  cap- 
sules. The  results  so  far  attained  have  been  only  partially  successful. 
Moreover,  it  is  difficult  to  judge  of  the  efficacy  of  any  form  of  treat- 
ment because  of  the  long  duration  and  irregular  course  of  the  malady. 
Ringer  and  Phear  have  analyzed  the  results  obtained  in  the  reported 
cases  of  Addison's  disease  treated  with  suprarenal  extract.  In  some 
of  the  cases  there  has  been  distinct  amelioration  of  the  symptoms  with 
diminution  of  the  intensity  of  the  pigmentation.  The  improvement, 
however,  has  not  remained  uniform  with  the  continued  administra- 
tion of  the  extract,  and  at  times,  in  spite  of  its  exhibition,  the  cases 
have  grown  progressively  worse.  The  results  of  treatment  with  supra- 
renal extract,  then,  have  been  rather  discouraging,  but  the  treatment 
should  be  persisted  in  until  it  shall  have  been  proved  valueless  or 
positively  harmful.  Osier  has  recorded  the  death  of  a  case  while 
under  the  exhibition  of  suprarenal  extract,  but  he  expresses  the  opinion 
that  death  was  in  no  way  connected  with  the  treatment.  Other  cases 
have  died  with  similar  symptoms — collapse  and  delirium — while  not 
under  suprarenal  extract.  Byrom  Bramwell  believes  that  the  treat- 
ment of  Addison's  disease  will  not,  and  cannot,  be  uniformly  successful, 
because  of  the  double  source  of  origin — glandular  and  nervous — of 
many  cases  of  the  disease.  Manifestly,  suprarenal  extract  will  not 
benefit,  or  but  partially,  those  cases  which  owe  their  origin  partly  to 
reflex  disturbances  from  the  abdominal  sympathetic  ganglia  and  nerves. 
Addison's  disease  is  only  in  part  analogous  to  myxoedema,  in  that  the 
latter  is  definitely  proved  to  be  due  to  a  single  cause — a  suspension 
of  the  secretion  of  the  thyroid  gland. 

The  treatment  of  Addison's  disease  with  suprarenal  extract  was 
begun  by  hypodermic  injections  of  the  extract.  The  hypodermic 
method,  however,  is  open  to  the  objections  of  being  troublesome  and 
attended  with  the  danger  of  pyogenic  infection,  except  in  skilful  hands. 
Since  the  active  constituent  or  constituents  of  the  suprarenal  capsules 
are  not  affected  by  the  gastric  secretion  (Schafer),  the  glands  as  such, 
or  preferably  in  the  form  of  an  extract  or  pill  of  the  dried  and  pow- 
dered glands,  may  be  administered  by  mouth.  When  an  extract  of 
the  suprarenal  capsules  is  used — e.  g.  the  glycerine  extract — a  quantity 
equivalent  to  one  half  of  a  single  gland  may  be  given  three  times  a 
day,  or,  if  the  dried  powder  be  employed,  15  grains  (1  gramme)  may 
be  given   in  capsule  siniilarly.     In  either  case  it  has  l)een  found  advis- 
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able  to  gradually  increase  the  dose.  As  much  as  2  drachms  have  been 
administered  to  a  patient  not  only  without  harmful,  but  with  distinctly 
beneficial,  result. 

The  symptomatic  treatment  of  Addison's  disease  consists  simply  in 
ameliorating  such  symptoms  as  arise.  It  will  not  be  necessary  to  keep 
a  patient  confined  to  bed  until  the  later  stages  of  the  disease,  when  the 
asthenia  becomes  pronounced  and  the  cardiac  action  weak,  irrespective 
of  the  rapidity  with  which  this  condition  may  be  reached.  When  con- 
finement to  bed  has  once  become  necessary,  it  is  inadvisable  to  insist 
on  the  patient's  getting  up,  or  even  to  allow  it,  since  death  may  occur 
from  syncope. 

In  all  instances  the  diet  should  be  nutritious  and  easily  assimilable. 
A  liquid  diet  is  not  indicated  unless  there  be  gastro-intestinal  irritabil- 
ity. Constipation  should  be  treated  preferably  with  calomel,  followed 
by  salines,  or  with  salines  alone.  Drastic  hydragogues  must  not  be 
employed.  When  diarrhoea  is  present  it  may  be  overcome  with  opium 
combined  with  vegetable  or  mineral  astringents.  In  every  case  of 
diarrhoea  it  is  important  to  assure  one's  self  that  the  diarrhoea  is  not 
caused  by  scybalous  or  other  masses  of  retained  fseces. 

Vomiting  is  often,  and  in  the  later  stages  almost  always,  a  difficult 
symptom  to  control.  One  may  run  the  gamut  of  antiemetics  without 
avail.  It  will  be  advisable  to  begin  with  the  simpler  gastric  sedatives, 
as  bits  of  cracked  ice,  held  in  the  mouth,  without  swallowing  the 
water;  Apollinaris,  Vichy,  seltzer  waters;  small  doses  of  bismuth  sus- 
pended in  mucilage  of  acacia ;  sodium  bicarbonate,  etc.  If  these  fail, 
resort  should  be  had  to  morphine,  cocaine,  and  cerium  oxalate.  In  all 
cases  of  persistent  vomiting  the  diet  should  be  restricted  to  milk  or 
milk  and  lime-water  or  milk  and  Vichy,  half  and  half,  in  small  quan- 
tities at  frequent  intervals  ;  or  peptonized  or  pancreatized  milk  may  be 
tried. 

Aside  from  the  above  details,  the  treatment  of  any  case  of  Addison's 
disease  should  be  conducted  along  general  lines. 
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A  BSCESS  of  brain,  422^^ 
JLl,     and  brain  tumors,  467 
Accident  neuroses,  (ill 
Aconitine  in  neuralgia,  538 
Accoucheur's  hand,  526 
Acromegaly,  739 
diagnosis  of,  743 
etiology  of,  739 
pathological  anatomy  of,  741 
pathology  of,  742 
prognosis  of,  744 
symptoms  of,  739 
synonyms,  739 
treatment  of,  744 
Addison's  disease,  1065 

and  auto-intoxication,  1072 
and  suprarenal  secretion,  1071,  1072 
definition  of,  1065 
diagnosis  of,  1079 
etiology  of,  1065 
pathogenesis,  1070 
pathological  anatomy  of,  1067 
.  pigmentation  in,  1070 
prognosis  of,  1079 
skin  in,  1076,  1077 
symptoms  of,  1074 
treatment  of,  1081 
AfTection  of  brain,  localization  of,  293 
African  lethargy,  730 
Agraphia,  motor,  312 
Ahypnosis,  721 

Albuminuria  and  brain  tumors,  474 
Alcohol  and  obesity,  1038 
Alcoholic  neuritis,  32 

tremor,  688 
Alcoholism  and  paresis,  856 
Algogenesia,  628,  629 
Alternating  mania,  810 
Amaurotic  idiocy,  877 

tabes,  191 
Amblyopia  and  locomotor  ataxia,  182,  183 

and  traumatic  hysteria,  644,  645 
Amyelia,  275 

Amyotrophic  lateral  sclerosis,  227 

Anaemia,  cerebral,  389 

and  obesity,  1036 

of  pia  mater,  333 

of  spinal  cord,  117 

progressive,  and  locomotor  ataxia,  175 
Ansestliesia  in  cord  disease,  96,  97,  98 
and  traumatic  hysteria,  643 
of  fifth  nerve,  46 
Analgesia  in  cord  disease,  96 
Anapeiratic  paralysis,  597 


Aneurism,  cerebral,  diagnosis  of,  387 
etiology  of,  385 
pathology  of,  385  ' 

prognosis  of,  388 
symptoms  of,  386 
treatment  of,  388 
and  tumors  of  brain,  466 
Angio-neurotic  redema,  definition  of,  748 
etiology  of,  748 
pathology,  748 
symptoms  of,  748 
synonyms  of,  748 
treatment  of,  748 
Anhelonium  Lewinii  and  migraine,  544 
Ankle  clonus,  85 
Anorthography,  312 
Anterior  poliomyelitis,  129.     See  Poliomye- 

litifi  Anterior. 
Aphasia,  309 

and  brain  tumors,  460 
combined  motor,  314 
motor,  31 1 
sensory,  315 
Aphonia,  hysterical,  702 
Apoplexy,  375,  361.     See  Cerebral  Embolism 
and  Cerebral  Hemorrhage. 
general  diagnosis  of,  377 
meningo-spinal,  113 
spinal,  124 
Arachnoid,  diseases  of,  332 
Aran-Duchenne  type  of  muscular  atrophy, 

227 
Arm  motor  areas,  299 
Argyll-Robertson  pupil,  181 
in  locomotor  ataxia,  194 
in  neuritis,  34 
Arsenic  for  chorea,  510 
Arteries  of  base  of  brain,  354 

bulbar,  thrombosis  and  embolism  of,  285 
Arteritis  of  spinal  cord,  118 
Arthritic  fever,  949 
Arthritis  deformans,  977 
acute,  982 
bones  in,  980 
cartilages  in,  979 
in  children,  987 
chronic,  982 
definition  of,  977 
etiology  of,  977 
lieredity  and,  978 
hot  air  treatment  for,  990 
hydrotiierapy  for,  990 
monoarticular,  986 
multiple,  982 
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Arthritis  deformans,  muscles  in,  981 
pathologic;il  anatomy  of,  979 
prognosis  of,  989 
symptoms  of,  982 
synonyms  of,  977 
treatment  of,  989 

gonorriii¥al,  973.  See  Gonorrheal  Arthritis. 
Artliropathies  and  syringomyelia,  270 
Arthropatliies  des  ataxiques,  185 

of  locomotor  ataxia,  185 
Arthro-osteopathy,  pulmonary,  743 
Articular  rheumatism,  949.  See  Rheumatism, 

Acute  Articular. 
Asphyxia  local,  744 
Asthenic  bulbar  paralysis,  283 
Asthenopia  and  neurasthenia,  574,  595 
Ataxia  locomotor.     See  Locomotor  Ataxia. 

in  multiple  sclerosis,  416,  418 

in  neuritis,  34 

paraplegia,  221 

progressive  spastic,  221 

treatment  of,  211 
Ataxic  gait,  89 

paraplegia,  hereditary,  225 

paraplegic,  192 
Atelomyelia,  275 
Athetosis,  405 
Atrophic  disorders,  739 

spinal  paralysis,  129 
Atrophy  of  brain,  443 

muscular,  in  acute  myelitis,  151 

of  muscles  of  spinal  paralysis,  102 

of  optic  nerve,  43 

pi'ogressive  muscular,  and  chi'onic  mye- 
litis, 162 

spinal,  progressive  nniscular,  227 

of  suprarenal  capsules,  1069 
Auditorv  affections  of  speech  and  language, 
"316 

centres,  308 

nerve,  disease  of,  52 
Aurii-,  488 

gustatorv,  489 

intellectual,  489 

motor,  490 

olfactory,  489 

special  sensations  of,  489 

vaso-motor,  490 

visu.al,  4S9 
Autographic  women,  714 
Axons  of  spinal  cord,  72,  73 

BACILLUS  of  rheumatism,_954 
Ilackache  and  neurasthenia,  573 
Boll's  paralysis.  48 
Belugou  on  locomotor  ataxia,  211 
Bergeron's  chorea,  522 
Jiiliousness  and  goutiness,  1023 

anil  litlia-mia,  1030 
r.laddcr  reflex,  87,  88 
Jiliiidiiess  in  iiysteria,  698 

and  locomotor  ataxia,  183 

mental,  in  paresis,  853 

unilateral,  39 
Blood,  extravasation  of.     See  Hemorrhage. 

in  gout,  1003 
Bloodvessels  of  brain,  diseases  of,  353 


Bones,  rachitic,  918 
Bouchard  on  obesity,  1051 
Brain.     See  also  under  Cerebral. 
abscess  of,  422 
acute,  429 
chronic,  434 
diagnosis  of,  439 
etiology  of,  422 
headache  in,  436 
localizing  symptoms  of,  437 
and  otitis  media,  423 
pathological  anatomy,  424 
prognosis  of,  442 
symptoms  of,  429 
treatment  of,  442 
arteries  of  basal  ganglion,  357 
atrophy,  443 
centres,  non-cortical,  320 
diseases,  293 

diseases  of  bloodvessels  of,  353 
hj'pertrophy,  863 

inflammation,  407.     See  Encephalitis. 
meninges,  disease  of,  327 
tumors,  444 

definition  of,  444 
diagnosis  of,  476 
etiology  of,  444 
tumors,  headache  and,  453 
location  of,  467,  468 
localizing  symptoms  of,  457 
multiple,  476 

pathological  anatomv  of,  450 
pathology  of,  446 
prognosis  of,  477 
symptoms  of,  452 
treatment  of,  476 
treatment,  sui-gical,  479 
Brachial  plexus,  diseases  of,  57 
Bramwell  on  brain  tumors,  448 
Brick  sorter's  spasm,  604 
Broca's  convolution,  312 
Brown -Sequard  on    locomotor  ataxia,   208, 

209 
Bubigni's  chorea,  522 
Bulbar  paralysis,  asthenic,  283 
definition  of,  283 
diagnosis  of,  285 
etiology  of,  284 
pathology  pf,  284 
prognosis  of,  285 
symptoms  of,  284 
synonyms  of,  283 
treatment  of,  285 
chronic,  281 
progressive,  281 
definition  of,  281 
diagnosis  of,  282 
etiology  of,  281 
pathology  of,  281 
prognosis  of,  283 
symptoms  of,  282 
synonyms  of,  281 
treatment  of,  183 
without  anatomical  basis,  283 
Bunyan,  John,  and  paranoia,  842 
Burdach's  column,  91,  94 
Buzzard  on  multiple  sclerosis,  414 
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CAISSON  disease,  detlnition  of,  122 
diagnosis  of,  124 
etiology  of,  122 
and  myelitis,  147 
patliological  anatomy  of,  123 
prognosis  of,  124 
symptoms  of,  123 
synonyms  of,  122 
treatment  of,  124 
Calendar  for  epileptic  paroxysms,  499 
Carcinoinata  of  brain,  450 
Cardiac  crises,  184 

disorders  in  neurasthenia,  G70 
Carotid     artery,    ligatif)n    of,    in     cerebral 

liemorrhage,  382 
Castration  and  obesity,  1037 
Catalepsy,  735 
Catatonia  and  paresis,  855 
Cavernous  sinus,  thrombosis  of,  351 
Centres,  motor  and  sensory,  469 

non-cortical  of  brain,  320 
Centrum  ovale,  320 
Cephalodynia,  971 
Cerebellar  columns,  75 
Cerebellum,  abscess  of,  439 
hemorrhage  into,  370 
lesions  of,  324 
Cerebral  abscess,  422 
anaemia,  389 

symptoms  of,  389 
treatment  of,  390 
aneurism,  385.     See  Aneuriam,  Cerebral. 
embolism,  375 
etiology  of,  375 
prognosis  of,  380 
symptoms  of,  375 
treatment  of,  381 
ganglia,  tumors  of,  472 
hemorrhage,    pathological    anatomy    of, 
370 
etiology  of,  361 
exciting  causes,  362 
symptoms  of,  363 
hyperemia.  389 
symptoms  of,  390 
treatment  of,  390 
localization,  293 
palsy  of  infancy,  399 

complications  of,  403 
definition  of,  399 
diagnosis  of,  403 
etiology  of,  399 
pathological  anatomy  of,  400 
prognosis  of,  404 
sequeke  of,  403 
symptoms  of,  401 
treatment  of,  405 
thrombosis,  375 
etiology  of,  375 
prognosis  of,  380 
symptoms  of,  375 
treatment  of,  380 
Cerebritis,  chronic,  466 
Cerebrum,  cortical  centres  of,  469 

tumors  of,  474 
Charcot  on  hypnotism,  718-720 
on  locomotor  ataxia,  186,  189 


Charcot's  disease  and  arthritis  deformans, 

988 
Cheyne-Stokes'   res|nration    and   apoplexy, 

370 
Children,  arthritis  deformans  in,  987 
rheumatism  in,  961 
scurvy  in,  1060 
Choked  disc  and  brain  tumors,  455,  463 
Chondrophytes,  980 

Chorda  equina,  syphilitic  inflammation,  244 
Chorea,  505 
Bergeron's,  522 
Bubignis,  522 
classitication,  505 
course  of,  508 
diagnosis  of,  509 
electric,  522 
fibrillary,  521 
Henoch's,  522 
hereditary,  522 
diagnosis  of,  524 
etiology  of,  522 
pathological  anatomy  of,  523 
pathology  of,  523 
prognosis  of,  524 
symptoms  of,  522 
treatment  of,  524 
Huntington's,  522 
insaniens,  508 
latent,  508 
malleatory,  521 
minor,  505 

definition  of,  505 
etiology  of,  505 
symptoms  of,  506 
pathological  anatomy  of,  508 
patiiology  of,  508 
prognosis  of,  508,  510 
and  rheumatism,  959 
rotatory,  521 
rhythmical,  521 
saltatory,  521 
Sydenham's,  505 
symptoms  of,  507 
treatment  of,  510 
Choreic  tic,  518 

diagnosis  of,  520 
etiology  of,  518 
pathological  anatomy  of,  521 
prognosis  of,  521 
symptoms  of,  518 
treatment  of,  521 
Choreiform  convulsions,  505 
Chorionitis,  751 
Chvostek's  symptom,  528 
Chyromegaly,  743 
Circular  insanity,  773,  810 
Circumflex  nerve,  paralvsis  of,  60 
Clonus,  85 

Clouston  on  melancholia,  775 
Clownism,  695 
Coccydynia,  68 
Colchicnni  in  gout,  1013 
Color  blindness  and  traiunatic  hysteria,  644 
Compositor's  spasm,  603 
Confusional  insanity,  828 
Congestion.     See  Ilt/percemia. 
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Congestion  of  spinal  cord,  118 
Conjunctivitis,  gouty,  1024 

rheumatic,  960 
Contractures  and  brain  tumors,  459 

in  traumatic  hysteria,  650 
Convulsions  and  brain  tumors,  45G 

epileptic,  490 

infantile,  501.     See  Infantile  Convulsiom. 
Coprolalia,  514 
Cord  disease,  gait  in,  88 

position  assumed  in  bed,  89 

spinal.     See  Spinal  Cord. 
Copodyscinesia,  597 
Corpora  callosum,  321 

quadrigemina,  322 
tumors  of,  473 
Corpulencia  morbosa,  1033 
Corpus  callosum,  tumors  of,  472 
Cortex,  lesions  of,  in  paresis,  846-848 
Cortical  centres  of  brain,  469 

localization  of  brain,  295 
Craig  colony,  497 
Cranial  nerves.     See  Nerves,  Cranial. 

tabes,  924,  925 
Craniotabes,  941,  945 
Cremasteric  reflex,  87 
Crises,  cardiac,  184 

intestinal,  184 

laryngeal,  184 

pharvngeal,  184 

renal,  184 

tabetic,  184 
Crural  nerve,  anterior,  diseases  of,  64 
Crus  cerebri,  322 

hemorrhage  into,  369 

tumors  of,  473 
Cutaneous  nerve,  external,  diseases  of,  64 

DANA  on   primary  combined   sclerosis, 
223 
Deafness,  52 

Degeneration,  ascending,  of  cord,  93-96 
of  peripheral  nerves,  19 
reaction  of,  21 
D^jerine  on  locomotor  ataxia,  182 
on  neuritis,  32 
on  word-blindness,  317 
Delirium,  grave,  812 

tremens,  686 
Delusional  insanity,  835 
Delusions  of  chronic  insanity,  803 
Dementia,  822 

acute  primary,  826 
diagnosis  of,  827 
symptoms  of,  826 
treatment  of,  828 
and  l)rain  t\iniors,  466 
classification  of,  822 
definition  of,  822 
and  multiple  sclerosis,  418 
organic.  824,  831 
paralytic,  8-19 
and  paresis,  855 
senile,  pathology  of,  832 

symjitoms  of,  831 
simple,  824 
symptoms  of,  824 


Dementia,  terminal,  829 

symptoms  of,  829 

treatment  of,  830 
vesanic,  822 
Demme  on  spina  bifida,  276 
Dermogi'apliism,  714 
Dermato-myositis,  908 
Diabetes  and  locomotor  ataxia,  174 
Diagnosis  of  abscess  of  brain,  439 
of  Addison's  disease,  1079 
of  acromegaly,  743 
of  acute  encephalitis,  409 

gout,  1011 

myelitis,  154 

primary  dementia,  827 

rheumatism,  961 

spinal  meningitis,  107 
of  brachial  neuritis,  57 
of  bulbar  paralysis,  asthenic,  285 
of  caisson  disease,  124 
of  cerebral  aneurism,  387 

palsy  of  infancy,  403 
of  chorea,  509 
of  choreic  tic,  520 
of  chronic  gout,  1018 

hydrocephalus,  421 

myelitis,  162 

rheumatism,  968 

spinal  meningitis,  110 
of  disease  of  the  fifth  nerve,  47 

of  hypoglossal  nerve,  56 

of  optic  nerves,  40 
of  disseminated  myelitis,  160 
of  epileps}',  494 
of  facial  paralysis,  51 
of  gonorrhceal  arthritis,  976 
of  goutiness,  1025 
of  hemorrhage  of  cord,  126 

of  spinal  membranes,  115 
of  hereditary  ataxic  paraplegia,  227 

of  chorea,  524 
of  hysteria,  707 
of  idiocy,  S70 

of  infantile  convulsions,  504 
of  Landry's  paralvsis,  164 
of  lithfem'ia,  1029' 
of  locomotor  ataxia,  193 
of  mania,  811 
of  melancholia,  771 
of  Meniere's  disease,  754 
of  multiple  neuritis,  28 

neuromata,  37 

sclerosis,  417 
of  muscular  atrophy,  spinal,  232 

rheumatism,  971 
of  myositis,  909 

ossificans,  910 
of  neurasthenia,  578 
of  leptomeningitis,  342 
of  neuritis,  34 
of  neuromata,  36 
of  obesity,  1046 
of  occupation  neuroses,  608 
of  osteomalacia,  915 
of  pachvmeningitis,  hypertrophic  cervi- 

cid,  113 
of  paralysis  agitans,  683 
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Diagnosis  of  paranoia,  842 

of  paresis,  854 

of  peripheral  nerve  lesions,  24 

of  poliomyelitis  anterior,  139 

of  postero-lateral  sclerosis,  222 

of  primary  lateral  sclerosis,  218 

of  progressive  bulbar  paralysis,  282 

of  rachitis,  941 

of  sciatica,  67 

of  scurvy,  1059 
in  infants,  1062 

of  spasmodic  tic,  516 

of  spina  bifida,  276 

of  spinal  cord  disease,  71 
tumors,  260 

of  syphilis  of  spinal  cord,  247 

of  syringomyelia,  273 

of  tetany,  529 

of  thrombosis  of  bulbar  arteries,  287 
dural  sinus,  396 
sinus  of  dura  mater,  352 

of  Thomsen's  disease,  907 

of  tumors  of  brain,  476 
Diaplomyelia,  275 
Diastematomyelia,  275 
Diathesis,  gouty,  1020.     See  Goutiness. 
Diathetic  influences  and  brain  tumors,  446 
Diet  in  goutiness,  1026 

in  lithferaia,  1030 

for  neurasthenia,  586,  589 

and  obesity,  1037,  1038,  1047 

for  scurvy,  1059 
Digestive  disorders  in  neurasthenia,  570 
Diphtheria  and  neuritis,  29 
Diplegic  idiocy,  875 
Diplopia  in  ocular  paralysis,  45 
Diseases  of  brachial  plexus,  57 
Disorders  of  sleep,  716 
Disseminated  sclerosis,  410 
Diver's  paralysis,  122.     See  Caisson  Disease. 
Draper  on  gout,  1016 
Dreams,  717,  728 

etiology  of,  728 

treatment  of,  729 
Duchenne-Erb's  paralysis,  58 
Duchenne's   disease,    167.      See   Locomotor 

Ataxia. 
Duchenne  on  spinal  sclerosis,  168 
Duckworth,  Sir  Dyce,  on  gout,  998 
on  obesity,  1051 
on  rheumatism,  952,  954 
Dura  mater,  diseases  of,  331 
inflammation  of,  327 
thrombosis  of  sinus  of,  349,  391 
Dysarthria,  311 
Dysgraphia,  602 
Dyskinesia,  597 
Dyspnoea  in  Addison's  disease,  1075 

EBSTEIN  on  gout,  1004 
El)stein's  treatment  for  obesity,  1049 
Eburnation  in  arthritis  deformans,  979 
Echokinesia,  514 
Echolalia,  514 

Eclampsia,  501.     See  Infantile  Convulsions. 
Ecstacy,  733 
Electric  chorea,  522 


Electric  reaction  of  perii)heral  nerves,  21 
Electrical  changes  in  neuritis,  32 

reaction  of  tetany,  528 
in  trifacial  paralysis,  51 
Electricity  in  fatigue  neuroses,  610 

for  neurasthenia,  592 

in  tiie  treatment  of  nerve  lesions,  25 
P^mbolism  of  bulbar  arteries,  285 

cerebral,  375 

of  the  spinal  cord,  121 
Encefjlialitis,  407 

acute,  407 

diagnosis  of,  409 
etiology  of,  407 
pathological  anatomy  of,  408 
prognosis  of,  409 
symptoms  of,  409 
treatment  of,  409 

chronic,  409 
Endarteritis  of  spinal  cord,  119 
Endocarditis  in  rheumatism,  957 
Eneuresis  nocturnus,  732 
Enteroptosis  and  neurasthenia,  558 
Epigastric  reflex,  87 
Epilepsy,  483 

coiu'se  of,  493 

definition  of,  483 

diagnosis  of,  494 

etiology  of,  483 

and  hysteria,  709 

paroxysms  of,  490 

pathogenesis,  485 

pathological  anatomy  of,  487 

prognosis  of,  496 

psychic,  492 

surgical  treatment  of,  499 

symptoms  of,  488 

synonyms  of,  483 

termination  of,  493 

treatment  of,  496 
Epileptic  idiocy,  876 

insanity,  494 
Epilepto-meningitis,  521 
Epiphysitis  in  rachitis,  942 
Erb-Duchenne's  paralysis,  58 
Erb  on  locomotor  ataxia,  173 
Erb's  disease,  283 

palsy,  215 

symptom,  528 

syphilitic  spinal  paralysis,  241 

type  of  cerebro-spinal  syphilis,  247,  248 
Erythema  nodosum  in  rlieumatism,  958 
Etiology  of  abscess  of  brain,  422 

of  acromegaly,  739 

of  acute  encephalitis,  407 
gout,  1007 

hemorrhage  in  medulla,  288 
myelitis,  147 
rheumatism,  950 
spinal  meningitis,  105 

of  Addison's  disease,  1065 

of  angio-neurotio  wdema,  748 

of  arthritis  deformans,  977 

of  brachial  neuritis,  57 

of  bulbar  paralysis,  sisthenic,  284 

of  caisson  disease,  122 

of  cerebral  aneurism,  385 
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Etiology  of  cerebral  embolism,  375 

hemorrhage,  361 

palsy  of  infancy,  399 

tlirombosis,  375 
of  chorea  minor,  505 
of  choreic  tic,  518 
of  chronic  gout,  1016 

hydrocephalus,  419 

myelitis,  160 

rlieumatism,  967 

spinal  meningitis,  108 
of  diseases  of  peripheral  nerves,  19 
of  disseminated  myelitis,  158 
of  dreams,  728 
of  epilepsy,  483 
of  facial  hemiatrophy,  749 

paralysis,  48 
of  gonorrhceal  arthritis,  973 
of  gout,  994 
of  hemorrhage  of  spinal  cord,  125 

into  spinal  membranes,  113 
of  hereditary  ataxic  paraplegia,  225 

chorea,  522 
of  hysteria,  689 
of  pachymeningitis,  hypertrophic  cervical, 

ill 

of  idiocy,  859 

of  infantile  convulsions,  501 

of  insomnia,  722 

of  Landry's  paralysis,  163 

of  lithfcmia,  1027 

of  locomotor  ataxia,  172 

of  mania,  782 

of  melancholia,  761 

of  migraine,  543 

of  multiple  neuritis,  28 

of  multiple  sclerosis,  410 

of  muscular  atrophy,  spinal,  228 

of  muscular  rheumatism,  970 

of  myositis,  908 

of  myositis  ossificans,  909 

of  neurasthenia,  552 

of  neuritis,  25 

of  obesity,  1033 

of  oedema  of  brain,  388 

of  optic  atrophy,  43 

nerve  diseases,  39 

neuritis,  41 
of  osteomalacia,  913 
of  paralysis  agitans,  671 
of  ocular  paralysis,  43 
of  paramyotonia,  907 
of  paranoia,  837 
of  paresis,  843 

of  poliomyelitis,  anterior,  129 
of  postero-lateral  sclerosis,  221 
of  primary  lateral  sclerosis,  215 
of  progressive  bulbar  paralysis,  281 
of  racliitis,  920 
of  Kaynauds  disease,  744 
of  sciatica,  66 
of  scleroderma,  751 
of  scurvy  in  infants,  1060 
of  seasickness,  659 
of  somnamljulism,  727 
of  spasniodic  tics,  513 
of  spina  bifida,  275 


Etiology  of  spinal  cord  tumors,  251 

of  syphilis  of  spinal  cord,  237 

of  syringomyelia,  267 

of  tetany,  525 

of  Thomsen's  disease,  905 

of  thrombosis  of  bulbar  arteries,  285 

of  traumatic  neuroses,  612 

of  tumors  of  brain,  444 

of  vertigo,  753 
Ewald  on  locomotor  ataxia,  199 
Ewart  on  arthritis  deformans,  977 

on  gout,  999,  1001,  1002,  1003 

on  goutiness,  1020,  1021 
Extravasation.  '  See  Hemon-hage. 
Eye  strain  and  chorea,  506 

symptoms  in  migraine,  542 
Eyes,  deviation  of,  in  cei-ebral  hemorrhage, 
365 

motor  areas,  301 

FACE,  motor  areas,  300 
Facial  disturbances  of  migraine,  542 

hemiatrophy,  749.  See  Hemiatrophy,  Facial. 

paralysis,  48 

and  traumatic  hysteria,  649 

phenomenon  of  tetany,  528 

spasm  in  tetany,  529 

tic,  514 
Fagge  on  chronic  gout,  1018 
Fainting.     See  Syncope. 
Fainting  and  epilepsy,  495 
Falling  sickness,  483 
Fatigue  neuroses,  597,  598 
of  larynx,  606 
of  ocular  muscles,  605 
Fetichism,  890 
Fibres,  motor,  of  cord,  72 

sensory,  of  cord,  91,  92 
Fibrillary  chorea,  521 

twitchings,  83 

in  atrophied  muscles,  230 
Fits,  490.     See  Epileptic  Convulsions. 
Flechsig  on  epilepsy,  498 
Fluctionary  hyperaemia  of  pia  mater,  334 
Folie  circulaire,  773,  810 
Food  in  infantile  scurvy,  1063 

and  scurvy,  1053,  1054 
Foot  clonus,  85 

Friinkel  on  locomotor  ataxia,  212 
Friedreich's  disease  and  nmltiple  sclerosis, 

418 
Frontal  lobe,  abscess  of,  437 
Functional  nervous  disorders,  483 

GAIT,  ataxic,  89 
of  hysterical  hemiplegia,  650 
paralytic,  88 
spastfc,  88 
in  spinal  disease,  88 
st;imi)ing,  89 
stepping,  89 
Ganglia  at  base  of  brain,  357,  358,  359 

central,  321 
Ganglia,  cerebral  tumors  of,  472 
Gangrene,  symmetrical,  744 

of  fingers  in  Kaynaud's  disease,  746 
Garrod  on  artliritis  deformans,  978 
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Garrod  on  gout,  1005 
General  paresis,  S4.'i     See  Paresis. 
Gerlier's  disease,  758 
Giddiness.   See  Vertigo. 
Gigantism,  743 

Gilles  de  la  Tourette's  disease,  414 
Glenwood  Springs,  1020 
'Glioma  of  cord,  263 
Gliomata  of  brain,  448,  449 
Gliomatosis,  2G9 
Gliosis  of  the  spinal  cord,  266 
Glosso-pharyngeal  nerves,  diseases  of,  53 
Glycosuria  and  brain  tumors,  474 

and  obesity,  1036 
Goitre  tremor,  688 
Goll's  column,  92,  94 

Gonorrh(3eal  arthritis,  complications  of,  975 
definition  of,  973 
diagnosis  of,  976 
etiology  of,  973 
pathological  anatomy  of,  973 
prognosis  of,  975 
symptoms  of,  974 
synonyms  of,  973 
treatment  of,  976 
rheumatism,  973 
synovitis,  973 
Goiit,  993 

abarticular,  1020 
acute,  1007 

diagnosis  of,  1011 
dietetic  treatment  of,  1015 
etiologv  of,  1007 
pain  in,  1009 
prognosis  of,  1011 
skin  in,  1009 

special  symptoms  of,  1009 
symptoms  of,  1007 
treatment  of,  1012 
typical  case  of,  1007 
urine  in,  1009 
age  and,  995 
alcohol  and,  999 
alkalies  in,  1013 
and  arthritis  deformans,  989 
bloodvessels  in,  1006 
bones  in,  1006 
chronic,  1016 

complications  of,  1018 
diagnosis  of,  1018 
diuretics  in,  1018 
etiology  of,  1016 
joints  in,  1017 
prognosis  of,  1018 
spas  and,  1020 
symptoms  of,  1016 
treatment  of,  1018 
definition  of,  993 
diet  in,  998,  1015 
etiology  of,  994 

geographical  distribution  of,  996 
heredity  and,  994 
history'of,  993 
hvgiene  in,  1015 
irregular,  993,  1020 
joints  in,  1004 
"latent,  993,  1020 

Vol.  IV.— 69 


Gout,  legitimate,  993 

metastatic,  1020 

nervous  theory  of,  1001 

nutritive   tissue    disturbance,   theory   of, 
1002 

and  obesity,  1035 

pathogenesis  of,  999 

pathological  anatomy  of,  1003 

predisposing  causes,  994 

reti'ocedeut,  1020 

rheumatic,  977 

and  rheumalism,  1011 

sex  and,  995 

suppressed,  993,  1020 

synonyms,  993 

and  toxic  agents,  997 

uric  acid,  theory  of,  999 
Goutiness,  1020 

definition  of,  1020 

diagnosis  of,  1025 

diet  in,  1026 

eyes  and,  1024 

nervous  symptoms  of,  1023 

prognosis  of,  1024 

skin  and,  1024 

symptoms  of,  1022 

treatment  of,  1025 
Goutv  diathesis,  1020.     See  Goutiness. 

vice,  1020 
Gowers  on  neuritis,  30 

on  primary  lateral  sclerosis,  216 
Graphospasm,  602 
Gravel  and  goutiness,  1022 
Growing  pains,  942 
Guaiacol  in  rheumatism,  965 
Guiteau  and  paranoia,  837,  839 
Gumma  of  spinal  cord,  239 
Gustatory  localization  of  brain,  303 

HABIT  chorea,  512 
of  illness,  556 
spasm,  512 

symptoms  of,  513 
symptom  and  traumatic  neuroses,  632 
Habits  spasmodic,  i)rognosis  of,  515 
Hgematoma  durfe  matris,  330 
Hfematorrachis,  113 
Hajmatoravelia,  124 
Haig  on  gout,  999-1001 
on  neurasthenia,  556 
Harrison's  groove,  926 
Headache  and  neurasthenia,  573,  595 

and  traumatic  neuroses,  629 
Head,  motor  areas,  301 
Hebephenia,  825 
symptoms  of,  825 
treatment  of,  826 
Heberden's  nodes,  986,  987 
Hemianopsia  and  brain  tumors,  460 
Hemiatrophia  facialis  progressiva.  749 
Hemiatrophy,  facial,  definition  of,  749 
etiology  of,  749 
pathology  of,  750 
symptoms  of,  749 
synonyms,  749 
treatment  of  750 
Hemichorea,  508 
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Hemierania,  541 
Hemiplegia,  367,  368 

and  brain  tumors,  457 

chronic,  367 

general  diagnosis  of,  377 

and  traumatic  hysteria,  646 
Hemiplegic  idiocy,  873 
Hemorrliage,  acute,  in  medulla,  288 
in  pons,  288 

into  cerebellum,  370 

cerebral,  361.     See  Cerebral  Hemorrhage. 

of  cord  and  acute  myelitis,  155 

into  crus,  369 

cortical,  369 

into  medulla,  370 

meningeal,  371.     See  Meningeal  Hemor- 
rhage. 

into  pia  mater,  374 

into  pons,  369 

into  spinal  cord,  124 

into  spinal  membranes,  113 

in  scurvy,  1057 
Henoch's  chorea,  522 
Hereditary  ataxic  paraplegia,  225 

chorea,  522 

tremor,  685 
Heredity  and  epilepsy,  483 

and  liysteria,  690 

and  obesity,  1035 
Hermaphrodism,  892 
Herpes  and  neuralgia,  536 
Herter  on  migraine,  544 
Heteromere  neurons,  95 
Hetero-sexuality,  899 
Heterotopia,  275 

Heubner-Strlimpell,  muscular  atrophy,  234 
Heuschen  on  visual  localization,  304 
"  Hide-bound  "  disease,  751 
Hodge  on  fatigue  neuioses,  599 
Homicidal  mania,  809 
Homo-sexuality,  892 
Horsley  on  cerebral  hemorrhage,  382 
Hun  on  tetany,  528 

on  visual  k)calization,  304 
Huntington's  chorea,  522 
Hydroceplialic  idiocy,  871,  872 
Hydrocephaloid  symptoms,  334 
Hydrocephalus  and  brain  tumors,  466 

chronic,  419 

definition  of,  419 
diagnosis  of,  421 
etiology  of,  419 
pathological  anatomy  of,  420 
prognosis  of,  422 
symptoms  of,  420 
treatment  of,  422 

internus,  863 

and  rachitis,  942 
Hydromyelus,  269 

Hydrotberapeutics  in  neurasthenia,  590 
Hypera-mia,  cerebral,  389 

of  pia  mater,  3.'! 3 

of  spinal  cord,  1 17 
Hyperkinesia,  597 

Hypertrophic  cervical  meningitis,  111 
Hy|)nosis,  718.      See   Hyjinotiinn. 

and  sexual  psychosis,  900 


Hypnotism,  718 

pathology  of,  720 

and  neurasthenia,  587 
Hypoglossal  nerves,  disease  of,  55 
Hysteria,  689 

cerebral  symptoms  of,  706 

definition  of,  689 

diagnosis  of,  707 

and  epilepsy,  709 

etiology  of,  689 

and  nniltiple  sclerosis,  417 

and  neurasthenia,  579,  709 

paresthesia  in,  699 

pathological  anatomy  of,  693 

jjrognosis  of,  709 

sensory  symptoms  of,  696 

symptoms  of,  693 

traumatic,  641 

and  traumatic  neuroses,  623 

treatment  of,  710 

tremor  in,  704 

visual  symptoms  of,  704 
Hysterical  affections  of  the  joints,  650 

aphonia,  702 

neuralgias,  535 

oedema,  715 

ptosis,  701 

tetany,  526 

tremors,  688 
Hystero-epilepsy,  495,  694 
Hysteroid,  694 

TDIOCY,  859 
J.     diagnosis  of,  870 
diplegic,  875 
epileptic,  876 
etiology  of,  859 
hemiplegic,  873 
and  heredity,  861 
hydrocephalic,  871,872 
paralytic,  873 
paraplegic,  875 
pathology  of,  862 
physical  symptoms  of,  865 
prognosis  of,  878 
sensorial,  877 
symptoms  of,  864 
traumatic,  877 
treatment  of,  879 
Idiots,  savants,  878 
Imbecility,  859 
Infantile  convulsions,  501 
complications  of,  504 
definition  of,  501 
diagnosis  of,  504 
etiology  of,  501 
pathological  anotomy  of,  602 
prognosis  of,  504 
sequela'  of,  504 
symptoms  of,  502 
treatment  of,  504 
palsies,  399 
scurvy,  1060 
Infants,  scurvy  in,  1060 
Infectious  diseases   and   spinal   meningitis, 

105 
Itidaiimialion  of  brain  substance,  407 
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Inflamniaiion,  syphilitic,  of  cliorda  equina, 

244 
Injuries.     See  Truumatisms. 
Insanity.     See   under   Melancholia,    Mania, 
Dementia,    General  Paresis,  etc. 

circular,  810 

confusional,  828 

delusional,  835 

epileptic,  494 

intellectual,  835 

primary,  835 
Insomnia,  721 

and  brain  tumors,  456 

etiology  of,  722 

and  mania,  818 

and  neurasthenia,  566 

symptoms  of,  723 

treatment  of,  723 
Insular  sclerosis,  410 
Intellectual  insanity,  835 
Intercostal  neuralgia,  540 
Intermittent  tetanus,  525 
Internal  capsule,  321 

Interparoxysmal  symptoms  of  epilepsy,  492 
Intestinal  crises,  184 
Intracranial  tumors,  450 
Iodide  of  potassium.     See  Potassium  Iodide. 
Iridoplegia,  181,  182 

JACKSON  on  epilepsy,  485 
Jacksonian  epilepsy  and  brain  tumors, 
458 
Joints  in  locomotor  ataxia,  185 
Jumpers,  512 
Jumping  disease,  514 

KATATONIA,  773 
Kinesia,  659 
Kleptomania,  809 
Knee-jerk  absent  in  neuritis,  32 

in  locomotor  ataxia,  178, 179,  194, 195, 196 
Kraft't-Ebing  on  paranoia,  836,  837 

on  sexual  psychosis,  882.  884 
Kyphosis,  926 
and  rachitis,  941 

T  ABIO-GLOSSO-LARYNGEAL  paraly- 

L        sis,  281 

Landry's  paralysis,  145,  163 

complications  of,  164 

definition  of,  163 

diagnosis  of,  164 

etiology  of,  163 

pathology  of,  163 

symptoms  of,  164 

treatment  of,  165 
Laryngeal  crises,  184 

vertigo,  756 
Laryngismus  stridulus,  929 
Latah,  512,  514 

Lateral  sinus,  thrombosis  of,  351 
Lavage  in  migraine,  545,  546 
Leg,  motor  areas,  299 
Leontiasis  ossea,  743 
Leptomeningitis,  336 
acute,  internal,  105 

spinal,  105 


Leptomeningitis,  acute  chronic,  108 
internal,  108 
diagnosis  of,  342 
pathological  anatomy  of,  337 
pathology  of,  337 
prognosis,  345 
symptoms,  339 
treatment,  345 
Leucoderma  in  Addison's  disease,  1077 
Leucomyelitis  posterior,  167 
Lewin  on  scleroderma,  752 
Leyden  on  acute  myelitis,  145 
Lipomatosis  universalis,  1033 
Lissauer's  column,  91 
Lithtemia,  1027 
definition  of,  1027 
diagnosis  of,  1029 
diet  in,  1030 
etiology  of,  1027 
hygiene  in,  1031 
patliological  anatomy  of,  1028 
pathology  of,  1028 
prognosis  of,  1030 
symptoms  of,  1029 
synonyms,  1027 
treatment  of,  1030 
Lithuria,  1027 

Localization  of  brain  afTections,  293.      See 
Cerebral  Localization. 
gustatory  of  brain,  303 
motor  of  brain,  296 
of  muscular  reflex  in  the  cord,  85 
olfactory  of  brain,  303 
sensory  of  brain,  301 
of  skin  reflex  in  cord  disease,  87 
of  spinal  cord  disease,  71 
visual,  of  brain,  303 
Locomotor  asynergia,  progressive,  167 
ataxia,  acute  form,  192 

and  age,  175 

and  anesthesia,  189 

animal  extracts  in,  209 

arsenic  in,  203 

bichloride  of  mercury  in,  200 

cardiac  crises  in,  184 

central  form,  192 

changes  in  the  peripheral  nerves,  171 

changes  in  the  spinal  cord  in,  169 

cystitis  in,  214 

definition  of,  168 

diagnosis  of,  193 

diet  in,  203 

electrical  reactions  in,  189 

electricity  in,  204 

etiology  of,  172 

general  symptoms  in,  176 

glycero-phosphate  of  calcium  in,  208 

hemiataxic  form,  192 

hereditary  form,  192 

impotence  in,  214 

.and  inco-ordination,  187 

intestinal  crises,  in,  184 

knee-jerk  in,  178,  179 

laryngeal  crises  in,  184 

lesions  of,  96 

meningeal  form,  192 

mercury  in,  200,  201 
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Locomotor  ataxia,  mild  form  of,  191 
motor  derangements  of,  178 
and  multiple  sclerosis,  419 
muscular  sensibility  in,  189 
pain  in,  176,  177 
pathological  anatomy  of,  169 
pathology  of,  168 
pathological  anatomy  of,  168 
pharyngeal  crises  in,  184 
potassium  iodide  in,  200,  201 
prognosis  of,  192 
reflexes  in,  178 
renal  crises  in,  184 
Eomberg's  symptom  in,  187 
sensory  symptoms  in,  176 
severe  form,  192 
and  sex,  175 
and  sexual  power,  181 
silver  nitrate  in,  204 
skin  disorders  in,  186 
sodium  phosphate  in,  208 
suspension  in,  205-208 
tabetic  crises  in,  184 
terminal  stage,  191 
treatment  of,  198 
treatment  of  the  ataxia,  211 
treatment  by  exercise,  213 
treatment  of  special  symptoms,  210 
trophic  disturbances  in,  185 
varieties  of,  191 

vaso-motor  disturbances  in,  185 
Longitudinal  sinus,  thrombosis  of,  350 
Ludwig  II.  and  paranoia,  837,  839 
Lumbar  plexus,  diseases  of,  64 
Lunacy,  781.     See  Mania. 

MACEWEN  on  brain  abscess,  428 
Main  en  griflfe,  89,  136 
Mai  de  mer,  659 

Malformations  of  spinal  cord,  275 
Malleatory  choi-ea,  521 
Mania,  781 

acute,  792 

criminals  and,  812,  813 

alternating,  810 

chronic,  802 

physical  symptoms  of,  807 

complications  of,  810 

definition  of,  781 

diagnosis,  8il 

drug  habits  and,  785 

etiology  of,  782 

feeding  in,  820 

fo(;d  in,  820 

homicidal,  809 

in  jiaresis,  852 

pathological  anatomy  of,  786 

prognosis  of,  814 

puerperal,  809 

sequelfp,  810 

simple,  788 

subacute,  798 

surgical,  809 

symptoms  of,  787 

treatment  of,  815 

worry  and,  784 
Maniacal  chorea,  508 


Masochism,  887,  888 
Massage  in  hysteria,  710-712 

and  nerve  disease,  25 
Masturbation  and  neurasthenia,  583 
Mechanism  of  spinal  cord,  72 
Median  nerve  disease,  62,  63 
Medulla,  acute  hemorrhage  in,  288 
diseases  of,  281 
hemorrhage  into,  370 
lesions  of,  324 
tumors  of,  474 
Medullary  tumors  of  the  spinal  cord,  254 
Megalocephaly,  743 
Megrim,  541 
Melancholia,  761 
agitans,  770 
asylums  for,  776 
clinical  histor_v  of,  763 
coprsemia  and,  762 
definition  of,  761 
delusions  and  766,  767 
diagnosis  of,  771 
etiology  of,  761 
facies  in,  765 
hallucinations  and,  766 
headache  in,  764,  779 
heredity  and,  761,  774 
hydrotherapy  in,  780 
insomnia  and,  764 
massage  in,  777 
opium  in,  779 
in  paresis,  852 

pathological  anatomy  of,  763 
i:)hysical  symptoms  of,  767 
prognosis  of,  773 
simple,  768 
stuporis,  769 
suicide  and,  765 
treatment  of,  775 
Membranes  of  spinal  cord,  disease  of,  105 

spinal,  hemorrhage  into,  113 
Meniere's  disease,  753 
diagnosis  of,  754 
prognosis  of,  755 
symptoms  of,  754 
treatment  of,  755 
Meningeal  extradural  tumors,  254 
hemorrhage,  371 

symptoms  of,  372 
intradural  tumors,  254 
Meninges  of  brain,  diseases  of,  327 
Meningitis,  336 

and  brain  abscess,  441 
chronic,  348 

and  brain  tumors,  466 
symptoms,  348 
diagnosis  of  various  forms,  343 
purulent,  344 
serous,  341,  344 
spinal,  acute,  105 

and  cerel)ro-spinal  meningitis,  105 

acute  myelitis,  155 

definition  of,  105 

diagnosis  of,  107 

etiology  of,  105 

patiiology  of,  106 

prognosis  of,  107 
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Meningitis,  spinal,  acute,  symptoms  of,  105 
synonyms  of,  105 
treatment  of,  107 
chronic,  1 08 

delinition  of,  108 
diagnosis  of,  110 
etiology  of,  108 
pathology  of,  108 
prognosis  of,  110 
synonyms  of,  108 
symptoms  oi',  109 
treatment  of,  110 
and  tumors  of  brain,  465 
Meningocele,  276 
Meningo-myelitis,  chronic,  dorsal  syphilitic, 

241 
Meningo-myelocele,  276 
Meningo-spinal  apoplexy,  113 
Mental  functions  in  neurasthenia,  564 
strain  and  neuralgias,  535 

and  paralysis  agitans,  672 
symptoms  of  paralysis  agitans,  682 
and  seasickness,  665 
of  traumatic  neuroses,  637 
Mescal  button  in  migraine,  544 
Methyl  salicylate  in  rheumatism,  966 
Microcephalia,  863 
Microcephalic  idiot,  873 
Migraine,  541 
etiology  of,  543 
pathology  of,  543 
symptoms  of,  541 
synonyms,  541 
treatment  of,  545 
Miliary  aneurism,  cerebral,  385 
Mind-blindness,  317 

disorders  of,  761 
Mitchell  on  locomotor  ataxia,  209 
Monomania,  809,  835 
Monoplegia  and  brain  tumors,  458 

and  traumatic  hysteria,  646 
Morbus  sacer,  483 
Morvan's  disease,  271,  521 
Motion  sickness,  659 
Motor  areas  in  brain,  297,  298 

derangements  of  locomotor  ataxia,  178 
localization,  296 
ocnli  paralysis,  45 
symptoms  of  hysteria,  699 

of  traumatic  neuroses,  638 
track  of  spinal  cord,  72,  73 
Multiple  neuritis.     See  Neuritis  Multiple. 
sclerosis,  410 
tremor,   685 
Muscle  tone  in  muscular  atrophy,  230 
Muscles,  atrophy  of,  in  poliomyelitis,  134 
and  spinal  paralysis,  102 
diseases  of,  905 
in  hemiplegia,  368 
in  neuritis,  26 
ocular,  spasm  of,  45 
reaction  of,  degeneration  of,  22 
spasmodic  contraction  of,  83 
Muscular  atrophy,  Heubner-Striimpell's,  234 
infantile  form,  234 
and  locomotor  ataxia,  192 
reflexes  in,  230 


Muscular  atrophy,  spinal,  complications,  232 
definititju,  227 
diagnosis,  232 
etiology,  228 

pathological  anatomy,  228 
prognosis,  232 
symptoms,  229 
synonyms,  227 

tremor,  687 

various  forms,  233 
pains  and  neurasthenia,  573 
rheumatism,  970.     See  Rheumatism,  Mus- 
cular. 
sense  in  locomotor  ataxia,  189 
symptoms  of  paralysis  agitans,  678 
Musculo-cutaneous  nerves,  diseases  of,  62,  64 

spiral  nerve,  diseases  of,  60 
Myalgia,  970.     See  Rheumatism,  Muscular. 
Myasthenia  gravis  pseudo-paralytica,  283 
Myelitis,  acuta,  146 
acute,  145 

bed  sores  in,  154 

complications  of,  153 

definition  of,  145 

Deiter  cells  in,  149 

diagnosis  of,  154 

electricity  in,  157 

etiology  of,  147 

pathological  anatomy  of,  148 

prognosis  of,  156 

reflexes  in,  152 

sensations  in,  152 

sequelffi,  153 

symptoms  of,  150 

syphilitic,  243 

treatment  of,  156 

trophic  symptoms  in,  153 

vaso-motor  symptoms  in,  153 
apoplectica,  146 
ascending,  146 
bulbar,  146 

and  caisson  disease,  147 
central,  146 
chronic,  160 

bed  sores  in,  161 

complications  of,  162 

definition  of,  160 

diagnosis  of,  162 

etiology  of  160 

pathological  anatomy,  161 

prognosis  of,  162 

sequelaj  of,  162 

symptoms  of,  161 

treatment  of,  163 
compression,  146 
definition  of,  145 
diff'use  syphilitic,  240 
disseminated,  146,  158 

complications  of,  159 

definition  of,  158 

diagnosis  of,  160 

etiology  of,  158 

pathological  anatomy  of,  158 

prognosis  of,  160 

symptoms  of,  158 

treatment  of,  160 
and  infections,  147 
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Myelitis,  multiple,  146,  158 

muscles  in,  150 

pain  in,  148 

and  spinal  cord  tumors,  261 

subacuta,  146 

traumatic,  146 

and  traumatism,  147 
Myelomalacia,  acute,  243 
Myocarditis  in  rheumatism,  958 
Myositis,  definition  of,  908 

diagnosis  of,  909 

etiology  of,  908 

ossificans,  diagnosis  of,  910 
etiology  of,  909 
pathological  anatomy  of,  909 ' 
progressiva,  909 
symptoms  of,  910 

pathological  anntomy  of,  908 

primary  multiple,  90S 

symptoms  of,  908 

synonyms,  908 

treatment  of,  909 
Myospasmia,  514 
Mvotimia  congenita,  905 
Myriachit,  512,  514 
Myxoedema  and  acromegaly,  743 
Myxoedematous  idiocy,  877 

NARCOLEPSY,  731 

iS    Nnsal  vertigo,  756 
Naupathia,  659 
Nelavan,  730 

Nerve,  anterior  crural,  diseases  of,  64 
phrenic,  paralysis  oi^,  56 
symptoms  of,  56 
treatment  of,  56 
pneumogastric,  diseases  of,  53 
popliteal,  diseases  of,  65 
seventii,  diseases  of,  48 
sixth,  paralysis  of,  45 
spinal  accessory,  diseases  of,  55 

treatment  of,  55 
supra-scapular,  paralysis  of,  GO 
tliird,  paralysis  of,  45 
ulnar,  paralysis  of,  62 
vagus,  diseases  of,  53 

paralysis  of,  symptoms  of,  54 
Nerves,  auditory,  disease  of,  52 
brachial,  diseases  of,  57 

paralysis  of,  58 
cranial,  diseases  of,  38 
circumflex,  paralysis  of,  60 
deafness,  symptoms  of,  53 
externa]  cutaneous,  diseases  of,  64 
fiftli,  diagnosis  of  disease  of,  47 
diseases  of,  46 

disease  of,  motor  symptoms  of,  47 
sensory  symptoms  of,  46 
treatment  of,  47 
fourth,  paralysis  of,  45 
functional  disorders,  483 
glosso  pharyngeal,  53 
gi'itca),  paralysis  of,  65 
hypoglossal,  di.seases  of,  55 
diagnosis  of.  56 
symi)ti)ms  of,  55 
treatment  of,  56 


Nerves  of  leg,  diseases  of,  65 
long  thoracic,  paralysis  of,  59 
median,  paralysis  of,  62,  63 
musculo-cutaneous,  disease  of,  62,  64 
musculo-spiral,  diseases  of,  60 
obturator,  diseases  of,  04 
ocular,  paralysis  of,  43 
olfactory,  diseases  of,  38 
optic,  atrophy  of,  43 

etiology  of,  43 

prognosis  of,  43 

symptoms  of,  43 

treatment  of,  43 
diseases  of,  38 

diagnosis  of,  40 

etiology  of,  39 

symptoms  of,  40 

treatment  of,  40 
peripheral,  degeneration  of,  19 
diseases  of,  19 

diagnosis  of,  24 

etiology  of,  19 

general  pathology,  19 

prognosis  of,  24 

treatment  of,  24 
farad  ism  of,  21,  22 
galvanism  of,  21,  22 
in  locomotor  ataxia,  171 
regeneration  of,  20 
Neuralgia,  531 
anaemic,  534 
brachial,  540 
cervico-brachial,  540 
cervico-occipital,  539 
degenerative,  535 
herpetic,  536 
intercostal,  540 
neurotic,  536 
non-toxic,  534 
periodical,  532 
with  tachycardia,  533 
toxic,  532 
treatment  of,  538 
trigeminal,  537 
Neurasthenia,  549 

cardiac  disorders  in,  570 
course  of,  577 
definition  of,  549 
diagnosis  of,  578 
digestive  disorders  in,  570 
and  disorders  of  sleep,  566 
etiology  of,  552 
and  general  nutrition,  577 
hygienic  treatment  of,  586 
and  hysteria,  709 
and  melancholia,  772 
mental  functions  in,  564 
pathological  anatomy  of,  559 
pathology  of,  559 
])roguosis  of,  579 
l)r()phylaxis  of,  581 
psychical  treatment  of,  586 
sexual  disorders  in,  572 
and  sexual  i)sychosis,  900 
symptoms  of,  561 
traumatic,  636 
and  traumatic  neuroses,  623 
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Neurasthenia,  treatment  of,  580 
Neurasthenic  tremors,  688 
Neuritis,  25 
alcoholic,  .'52 
braeliial,  diagnosis  of,  57 

etiology  of,  57 
of  brachial  nerves,  57 
prognosis  of,  57 
syniptoms  of,  57 
treatment  of,  57 
complications  of,  32 
course,  32 
diagnosis  of,  34 
in  diphtheria,  29 
etiology  of,  25 
multiple,  28 

in  chronic  myelitis,  162 
definition  of,  28 
diagnosis  of,  28 
etiology  of,  28 
general  course  of,  27 
prognosis  of,  28 
symptoms  in  general,  27 
treatment  of,  28 
muscles  in,  26 
and  neuralgia,  536 
optic,  49,  41 

in  brain  abscess,  432 
and  brain  tumors,  455 
etiology  of,  41 

pathological  anatomy  of,  26,  30,  41 
symptoms  of,  42 
treatment  of,  42 
parenchymatous,  26 
prognosis  of,  34,  42 
recurring,  33 
and  rheumatism,  29 
senile  form,  33 
special  forms  of,  32 
symptoms  of,  30 
treatment  of,  34 
and  tuberculosis,  29 
in  typhoid  fever,  29 
Neuromata,  35 
definition,  35 
diagnosis  of,  36 
multiple,  36 
diagnosis  of,  37 
symptoms  of,  37 
treatment  of,  37 
patlioiogical  anatomy  of,  36 
plexiform,  37 
symptoms  of,  36 
treatment  of,  36 
Neuro-mechanical   theory  of    rheumatism, 

953 
Neurons,  motor,  of  cord,  78,  81 

of  spinal  cord,  72,  73 
Neuroretiuitis,  41 
Neuroses  of  exhaustibility,  551 

of  occupation,  597.     See  Occupation  Neu- 
roses. 
traumatic,  611.     See    Traumatic  Neurose,'<. 
Nenrospinal  tabes,  167 
Neurotabes,  32 

Neurotic  atrophy  of  the  face,  749 
Night  terrors,  728,  729 


Noctambulation,  726 
Nodules,  cutaneous,  in  rheumatism,  959 
Northrup  on  scurvy  in  infants,  1061 
Nuclein  in  neiu'asthenia,  585 
Nutrition  in  traumatic  hysteria,  650 
Nystagmus  in  multiple  sclerosis,  415 

OBESITY,  1033 
age  and,  1034 
aufemic,  1036,  1043 
Banting  system  for,  1049 
complications  of,  1044 
climate  and,  1034 
definition  of,  1033 
diagnosis  of,  1046 
diet  in,  1047 
etiology  of,  1033 
and  glycosuria,  1036 
and  gout,  1035 
pathogenesis,  1039 
pathological  anatomy  of,  1040 
plethoric  type,  1042 
prognosis  of,  1045 
rest  and,  1085 
symptoms  of,  1041 
synonyms,  1033 
treatment  of,  1046 
Obturator  nerve,  diseases  of,  64 
Occipital  lobe,  abscess  of,  439 
diseases  of,  307 
tumors,  471 
Occupation  cramp,  525 
neuroses.  597 
definition  of,  597 
diagnosis  of,  608 
prognosis  of,  608 
symptoms  of,  599 
synonyms,  597 
treatment  of,  609 
spasm,  597 
Ocular  symptoms   and  traumatic   hysteria, 
649 
vertigo,  756 
CEdema,   angio-neurotic,    748.     See   Angio- 
neurotic (Edema. 
of  brain,  388 
etiology  of,  388 
symptoms  of,  389. 
hysterical,  715 
Oertel  on  obesity.  1034,  1035,  1039,  1041 

treatment  for  obesity,  1049 
Olfoctory  localization  of  brain,  303 

nerve,  diseases  of,  38 
Optic  atrophy,  43 

nerve  atrophy  and  brain  tumors,  455 

diseases  of,  38 
neuritis.     See  Neuritis,  Optic. 
track,  lesions  of,  40 
Organic  dementia,  831 
Osteo-arthritis,  977 
Osteoclasia  in  rachitis,  947 
Osteomalacia,  913 
definition  of,  913 
diagnosis  of,  915 
etiology  of,  913 
pathological  anatomy  of,  914 
symptoms  of,  914 
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Osteomalacia,  treatment  of,  915 
Osteophytes,  980 
Osteotomy  in  racliitis.  947 
Otitis  and  meningitis,  342 
Otorrhoea  and  brain  abscess,  423 

PACHYACHKIA,  73y 
Pachymeningitis  externa,  327 
treatment  of,  32i» 
hemorrhagica,  372 
interna,"330 
symptoms  of,  374 
hypertrophic,  cervical,  111 
definition  of.  111 
diagnosis  of,  113 
etiology  of.  111 
pathology  of,  111 
prognosis  of,  113 
symptoms  of,  112 
treatment  of,  113 
interna,  330 
Palate,  paralysis  of,  50 
Palsies.     See  Paralysis. 

iniantile.     See  Cerebral  Palsies  of  Infancy. 
local  and  traumatic  hysteria,  648 
Palsy.     See  Paralysis. 
Paquelin   cautery   in    chronic    meningitis, 

110 
Paralysis,  acnte,  ascending,  163 
atrophic,  129 
in  acute  myelitis,  151 
agitans,  671 

atrophy  in,  680 
attitude  in,  679 
complications  of,  683 
definition  of,  671 
diagnosis  of,  683 
etiology  of,  671 
festination  in,  681 
gait  in,  681 

and  multiple  sclerosis,  418 
pathological  anatomy  of,  673 
pathology  of,  673 
prognosis  of,  683 
reflexes  in,  681 
speech  of,  681 
symptoms  of,  674 
synonyms  of,  671 
treatment  of,  683 
Bell's,  48 

of  brachial  plexus,  58 
and  cerel)ral  hemorrhage,  364,  365 
of  circumflex  nerve,  60 
cortico-spinai,  73 
diagnosis  of  cerebi'al,  377-379 
divei-'s,  122 
facial,  48 
diagnosis  of,  51 
etiology  of,  48 
prognosis  of,  52 
treatment  of,  52 
of  fifth  nerve,  46 
hysterical,  and  myelitis,  155 
infaiitile.     See  Poliomyelitis  Anterior. 

spinal,  129 
jactitans,  671 
Landry's.     See  Landry's  Paralysis. 


Paralysis,    from  lessening   of    atmospheric 
pressure,  122 

of  long  thoracic  nerve,  59 

of  lower  arm  type,  58,  137 

of  motor-oculi,  45 

of  musculo-spiral  nerve,  60 

and  neuritis,  30,  31 

of  ocular  nerves,  43 

of  phrenic  nerve,  56 

progressive  bulbar.    See  Bulbar  Paralysis. 
spinal,  167 

regressive,  129 

recurring,  of  ocular  nerves,  44 

spastic  spinal,  215 

in  spinal  cord  disease,  72 

spino-muscular,  76 

of  supra-sca))ular  nerve,  60 

and  traumatic  hysteria,  646 

trifacial,  49 

of  ulnar  nerve,  62 

of  upper  arm  type,  58,  137 

of  vagus  nerves,  54 
Paralytic  chorea,  508 

dementia.     See  Paresis. 

idiocy,  873 
Paramyotonia,  congenital,  907 

definition  of,  907 

etiology  of,  907 

symptoms  of,  907 
Paranoia,  835 

complications  of,  841 

definition  of,  835 

delusions  and  840,  841 

diagnosis  of,  842 

etiology  of,  837 

gait  and,  841 

hallucinations  and,  840,  841 

history  of,  835 

and  mania,  813 

and  paresis,  855 

pathology  of,  838 

prognosis  of,  842 

sequelie  of,  841 

symptoms  of,  835,  839 

treatment  of,  842 
Parfesthesia?,  90 
Para?sthesia  in  hysteria,  699 

and  neurasthenia,  574 
Paraplegia,  ataxic,  192 

hereditarv  ataxic,  225 
definition  of,  225 
diagnosis,  227 
etiology,  225 
pathology,  225 
prognosis,  227 
synonyms,  225 
symptoms,  226 
treatment,  227 
Paraplegic  idiocy,  875 
Paresis,  clinical  history  of,  850 

detinitiim  of,  843 

diagnosis  of,  854 

etiology  of,  843 

and  mania,  813 

pain  in,  854 

pathological  anatomy  of,  844 

])rognosis  of,  856 
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Paresis,  treatment  of,  850 
Parietal  tuinor.s  of  brain,  471 
Parkinson's  disease,  (ill,  681 
Paralytic  gait,  8S 
Passionate  attitude,  GLIo 
Patella,  reflex,  in  locomotor  ataxia,  180 
Pathelicus,  i)aralysis  of,  45 
Pathogenesis  of  Addison's  disease,  1070 
of  gout,  999 
of  obesity,  1039 
of  scurvy,  1054 
of  traumatic  neuroses,  623 
Pathological  anatomy  of  abscess  of  brain,424 

of  acromegaly,  741 

of  acute  encephalitis,  408 
rheumatism,  955 

of  Addison's  disease,  1067 

of  arthritis  deformans,  979 

of  caisson  disease,  123 

of  cerebral  hemorrhage,  370 
palsy  of  infancy,  400 

of  chronic  hydrocephalus,  420 
myelitis,  161 
rheumatism,  967 

of  chorea,  508 

of  choreic  tic,  521 

of  disseminated  myelitis,  158 

of  epilepsy,  487 

of  gonorrhoeal  arthritis,  973 

of  gout,  1003 

of  infantile  convulsions,  502 

of  hereditary  chorea,  523 

of  hemorrhage  into  spinal  membranes, 
114 

of  hysteria,  693 

of  leptomeningitis,  337 

of  litluemia,  1028 

of  locomotor  ataxia,  168 

of  mania,  786 

of  multiple  sclerosis,  410 

of  muscular  atrophy,  spinal,  228 
rheumatism,  970 

of  myositis,  908 
ossificans,  909 

of  neurasthenia,  559 

of  neuritis,  26,  30 

of  neuromata,  36 

of  obesity,  1040 

of  optic  neuritis,  41 

of  osteomalacia,  914 

of  paralysis  agitans,  673 

of  paresis,  844 

of  poliomyelitis  anterior,  131 

of  postero-lateral  sclerosis,  221 

of  primary  lateral  sclerosis,  216 

of  Raynaud's  disease,  746 

of  sciatica,  60 

of  scleroderma,  752 

of  spasmodic  tic,  515 

of  scurvy,  1056 
in  infants,  1061 

of  syphilis  of  spinal  cord,  238 

of  syringomyelia,  267 

of  tetany,  529 

of  Thomsen's  disease,  905 

of  thrombosis  of  sinus  of  dura  mater, 
350 


Pathology  of  tumors  of  brain,  450 

of  acromegaly,  742 

of  acute  iiemorrhage  in  medulla,  288 
rheumatism,  951 
spinal  meningitis,  106 

of  angio-neur(itic  rjudema,  748 

of  bulbar  paralysis,  asthenic,  284 

of  cerebral  aneurism,  385 

of  chorea,  508 

of  chronic  rheumatism,  967 
spinal  meningitis,  198 

of  diseases  of  peripheral  nerves,  19 

of  facial  hemiatropiiy,  750 

of  hereditary  ataxic  paraplegia,  225 
chorea,  523 

of  hvpnotism,  720 

of  idiocy,  862 

of  Landry's  yiaralysis,  163 

of  leptomeningitis,  337 

of  locomotor  ataxia,  168 

of  migraine,  543 

of  muscular  rheumatism,  970 

of  neurasthenia,  559 

of  pachymeningitis,   hypertrophic  cervi- 
cal, 111 

of  paralysis  agitans,  673 

of  paranoia,  838 

of  postero-lateral  sclerosis,  221 

of  progressive  bulbar  paralysis,  281 

of  Raynaud's  disease,  746 

of  rachitis,  917 

of  spasmodic  tic,  515 

of  senile  dementia,  832 

of  spina  bifida,  275 
cord  tumors,  251 

of  tetany,  529 

of  Thomsen's  disease,  905 

of  thrombosis  of  bulbar  arteries,  286 

of  traumatic  neuroses,  623 

of  tumors  of  brain,  446 
Pavor  nocturnus,  729 
Pearce  on  locomotor  ataxia,  209 
Percussion-hammer,  Taylor's,  179 
Pericarditis  and  rheumatism,  957 
Perineuritis,  26 

Peripheral  nerves.     See  Nerves,  Peripheral. 
degeneration  of,  19 
diseases  of,  19 

neuritis  and  locomotor  ataxia,  195 
Petit  mal,  491 
Pharyngeal  crises,  184 
Phlebitis  and  rheumatism,  960 
Photophobia  in  migraine,  542 
Phrenic  nerve,  diseases  of,  56 

paralysis  of,  56 
Physiological  tremor,  685 
Pia  arachnoid,  inflammation  of,  336 

mater,  diseases  of,  332 
hemorrhage  into,  374 
hyperfemia  of,  333 
lesions  of,  in  paresis,  847 
structure  of,  332 
Pigmentation  in  Addison's  disease,  1076 
Piperazine  in  gout,  1013 
Pleurodynia.  971 
Plexus,  brachial,  diseases  of,  57 

lumbar,  diseases  of,  64 
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Pneumogastric  nerve,  diseases  of,  53 
Podagra,  993 

Poliomyelitis  and  acute  myelitis,  154 
age  of  onset,  1 29 
anterior,  definition  of,  129 
diagnosis  of,  139 
electricity  in,  142 
etiology  of,  129 
hydrotherapy  in,  142 
massage  in,  142 
pathological  anatomy  of,  131 
potassium  iodide  in,  141 
prognosis  of,  140 
symptoms  of,  133 
synonyms,  129 
treatment  of,  141 
epidemic  of,  129 
joint  deformities  in,  138 
pain  in,  140 
reflexes  of,  137 
season  and,  130 
temperature  in,  133 
tenotomy  in,  144 
Polvsarcia,  1033 
Pons,  322 

acute  hemorrhage  in,  288 
diseases  of,  281 
hemorrhage  into,  369 
lesions  of,  323 
tumors  of,  473 
Popliteal  nerve,  diseases  of,  65 
Porencephaly,   863 
Post-epilepsy,  symptoms  of,  492 
Posture  in  spinal  cord  disease,  89 
Pott's  disease  and  spinal  cord  tumors,  262 
Pnedormitium,  disorders  of,  733 
Preataxic  stage  of  locomotor  ataxia,  176 
Prefrontal  cortical  region,  295 
Primary  insanity,  835 
Prognosis  of  abscess  of  brain,  442 
of  acromegaly,  744 
of  acute  encephalitis,  409 
gout.  1011 
myelitis,  156 
rheumatism,  961 
spinal  meningitis,  107 
of  Addison's  disease,  1079 
of  arthritis  deformans,  989 
of  bracliial  neuritis,  57 
of  bulbar  paralysis,  asthenic,  285 
of  caisson  disease,  124 
of  cerebral  aneurism,  388 
embolism,  380 
palsy  of  infancy,  404 
thrombosis,  380 
of  chf)rea.  508 
of  choreic  tic,  521 
of  chronic  gout,  1018 
hydrocejjhalus,  422 
myelitis,  lOii 
rheumatism,  068 
spinal  meningitis,  110 
of  disseminated  myelitis,  160 
of  epilepsy,  496 
of  facial  paralysis,  52 
of  gonorrlur'.-il  arthritis,  975 
of  goutiness,  1024 


Prognosis  of  hemorrhage  of  cord,  126 
of  spinal  membranes.  115 

of  hereditary  ataxic  paraplegia,  227 
chorea,  524 

of  hysteria,  709 

of  idiocy.  878 

of  infantile  convulsions,  504 

of  leptomeningitis,  345 

of  litliwmia,  1030 

of  locomotor  ataxia,  192 

of  mania,  814 

of  melancholia,  773 

of  Meniere'.s  disease,  755 

of  multiple  neuritis,  28 
sclerosis,  419 

of  muscular  atrophy,  spinal,  232 
rheumatism,  971 

of  neurasthenia,  579 

of  neuritis,  34 

of  obesity,  1045 

of  occupation  neuroses,  608 

of  optic  atrophy,  43 
neuritis,  42 

of  pachymeningitis,  hypertrophic  cervical, 
113 

of  paralysis  agitans,  683 

of  paranoia,  842 

of  paresis,  856 

of  i)ei'ipheral  nerve  lesions,  24 

of  poliomyelitis  anterior,  140 

of  primary  lateral  sclerosis,  220 

of  postero-lateral  sclerosis.  223 

of  progressive  bulbar  paralysis,  283 

of  rachitis.  942 

of  Raynaud's  disease,  747 

of  scleroderma,  752 

of  scurvy  in  infants,  1063 

of  spasmodic  habits,  515 
tic,  515 

of  spina  bifida,  276 

of  syphilis  of  spinal  cord,  248 

of  syringomyelia,  273 

of  Thomsen's  disease,  907 

of  thrombosis  of  bulbar  arteries,  287 
of  dural  sinus,  397 
of  sinus  of  dura  mater,  352 

of  tumors  of  brain,  477 
Progressive  bulbar  paralysis,  281 

choreic  tic,  518 

muscular  atrophy,  227 
Projection,  erroneous,  in  ocular  paralysis,  44 
Prophylaxis  of  gout,  1012 

of  scurvy,  1059 
Pseudo-chorea,  506 

-meningitis,  338 

-tabes,  197 

-trichinosis,  908 
Psychic  blindness,  698 

e]iilepsy,  492 

tic,  512 
Psychical  hermaphroditism,  899 
Psychology  of  idiocy,  866 
Psycho-neuroses.  549 
Psychosis,  sexual,  881 
Ptosis,  hy.sterical,  701 
Piierperal  mania,  809 
Pulmonary  arthro-osteopathy,  743 
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Pulse  of  cerebral  hemorrhage,  304 
Pupillary  reaction,  WernicUe's  hemianopsia, 

■40 
Pupils  in  hereditary  paraplegia,  ataxic,  226 

in  locomotor  ataxia,  IS],  1S2 
Putnam  on  i)riraary  combined  sclerosis,  223 
Pyramidal  tract,  75 
Pyromania,  809 

RACHITIS,  917 
acute,  937 

age  and,  921 

blood  in,  934 

bone  marrow  in,  935 

bones  in,  924 

cataleptic  symptoms  and,  931 

cod-liver  oil,  944 

convulsions  and,  928 

definition  of,  917 

deformities  in,  928 

diagnosis  of,  941 

etiology  of,  920 

fcetal,  938 

hemorrhages  in,  927 

heredity  and,  920 

hydrocephalus  and,  928 

hygiene  and,  922 

ligaments  in,  927 

muscles  in,  931 

nervous  system  in,  928 

night  terrors  and,  928 

nutrition  and,  922 

pathology  of,  917 

pelvis  in,  927 

phosphorus  in,  945,  946 

prognosis  of,  942 

salaam  spasm  and,  930 

scurvy  and,  937,  938, 1062 

skin  in,  936 

spasmus  nutans  and,  930 

symptoms  of,  924 

tarda,  940 

teeth  and,  925 

tetany,  929 

treatment  of,  942 

twins  and,  923 
Railway  brain,  Gil 

spine.  611,  617,  618 
Raymond  on  locomotor  ataxia,  212 
Raynaud's  disease,  744 

definition  of,  744 

etiology  of,  744 

pathological  anatomy,  746 

patliology  of,  746 

prognosis  of,  747 

symptoms  of,  744 

synonyms,  744 

treatment  of,  747 
R.  D._    See  Reaction  of  Degeneration. 
Reaction  of  degeneration  in  chronic  menin- 
gitis, 110 
Rectal  rellex,  88 
Recurring  neuritis,  33 
Reflex,  abdominal,  85 

action,  disturbances  of,  84 
bladder,  87,  88 
cremasteric,  87 


Reflex,  epigastric,  87 
epilepsy,  485 
genital,  85 
gluteal,  87 

muscular,  in  the  cord,  85 
palmar,  85 
patellar,  85 
plantar,  85 
pupillary,  85 
rectal,  88 

skin  in  cord  disease,  87 
wrist,  85 
Reflexes  in  acute  myelitis,  152 
in  hysteria,  703 
of  locomotor  ataxia,  178    ' 
in  neuritis,  32 

in  primary  lateral  sclerosis,  217 
scapular,  85 
tendon,  85 

in  traumatic  hysteria,  651 
Regeneration  of  periplieral  nerves,  20 
Regressive  paralysis,  129 
Reil,  island  of,  313 
Relapse  in  gout,  1010 
Renal  crises,  184 
Rest  cure  in  hysteria,  710,  711 
in  neurasthenia,  589 
for  traumatic  neuroses,  657 
Rheumatic  fever,  949 

gout,  977 
Rheumatism,  949 
acute,  age  and,  950 

articular  in  children,  961 
climate  and,  950 
complications  of,  959 
definition  of,  949 
diagnosis  of,  961 
etiology  of,  950 
heredity  and,  950 
pathological  anatomy  of,  955 
pathology  of,  951 
prognosis  of,  961 
symptoms  of,  955 
synonyms,  949 
treatment  of,  962 
alkalies  in,  964 
and  arthritis  deformans,  989 
blood  in,  955 
cerebral,  958 
chronic,  967 

definition,  of  967 
diagnosis,  968 
etiology  of,  967 
hygiene  in,  969 
pathological  anatomy  of,  967 
pathology  of,  967 
prognosis  of,  968 
symptoms  of,  968 
treatment  of,  969 
convalescence  in,  966 
definition  of,  949 
gonorrheal,  973 
and  gout,  1011 
heart  in,  955 
hygiene  of,  962 

hyperpyrexia  in,  957,  964,  965 
infection  theory  of,  953 
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Kheumatisni,  inflammatory,  949 
joints  in,  956 
local  treatment,  965 
medicinal  treatment  of,  963 
muscular,  detinition  of,  970 
diagnosis  of,  971 
etiology  of,  970 
pathological  anatomy  of,  970 
pathology  of,  970 
prognosis  of,  971 
symptoms  of,  971 
treatment  of,  972 
and  neuritis,  29 
]iain  in,  956 
skin  in,  958 
subacute,  960,  967 
sweating  in,  957 
temperature  in,  957 
urine  in,  957 
Rheumatismal  contractures  of  infants,  525 
Rheumatisma  fibreux,  989 
Rheumatoid  arthritis,    977.      See   Arthritis 

Deformans. 
Rhythmical  chorea,  521 
Rickets,  917.     See  Machitis. 
Rigor  tremens,  671 
Rolando,  fissure  of,  314 
Romberg  on  spinal  sclerosis,  168 
Romberg's  sign  in  neuritis,  32 

symptom,  187 
Rotatory  chorea,  521 
Rousseau  on  paranoia,  837,  840 

SADISM,  884,  886 
Saint  Vitus'  dance,  505 
Saltatory  chorea,  521 
Sarcoma  of  cord,  263 
Sarcomata  of  brain,  448,  449 
Scanning  speech  in  multiple  sclerosis,  415 
Sciatica,  66 

and  artliritis  deformans,  987 

counter-irritation  in,  08 

diagnosis  of,  67 

duration  of,  67 

etiology  of,  66 

galvanism  in,  68 

pathological  anatomy  of,  66 

symptoms  of,  67 

tieatment  of,  68 
School  training  and  neurasthenia,  582 
Schrenck-Notzing  on  sexual  psychoses,  897, 

900 
Scleroderma,  751 

definition  of,  751 

etiology  of,  751 

pathological  anatomy  of,  752 

prognosis  of,  752 

sym[)t()ms  of,  751 

synonyms,  751 

treatment  of,  752 
Sclerosis,  amyotrophic  lateral,  227 

cerebro-spinal,  and  locomotor  ataxia,  197 

combiiieil  fascicular,  221 

lateral,  and  chronic  myelitis,  162 

multi|ik'.  an<l  l)rain  tumors,  467 
definition  of,  410 
diagnosis  of,  417 


Sclerosis,  multiple,  duration  of,  416 
etiology  of,  410 
pathological  anatomy  of,  410 
prognosis  of,  419 
symptoms  of,  413 
syphilitic,  of  cord,  245 
treatment  of,  419 
posterior  spinal.     See  Locomotor  Ataxia. 
postero-lateral,  diagnosis  of,  222 
definition  of,  221 
etiology  of,  221 
pathological  anatomy  of,  221 
pathology  of,  221 
prognosis  of,  223 
spinal,  221 
symptoms  of,  221 
synonyms,  221 
treatment  of,  223 
primary  lateral,  215 
combined,  223 
lateral,  definition  of,  215 
diagnosis  of,  218 
etiology  of,  215 
gain  in,  217 
knee-jerk  in,  217 
pathological  anatomy  of,  216 
prognosis  of,  220 
symptoms  of,  216 
synonyms  of,  215 
treatment  of,  220 
of  the  skin,  751 
Scoliosis  and  rachitis,  941 
Scorbutus,  1053.     See  Scurvy. 
Scurvy,  1053 
and  age,  1054 
complications  of,  1058 
definition  of,  1053 
diagnosis  of,  1059 
diet  in,  1059 
infantile,  1060 
in  infants,  1060 
diagnosis  of,  1062 
etiology  of,  1060 
pathological  anatomy  of,  1061 
prognosis  of,  1063 
symptoms  of,  1062 
treatment  of,  1063 
infection  and,  1056 
pathogenesis,  1054 
pathological  anatomy  of,  1056 
prophylaxis  of,  1059 
prognosis  of,  1059 
and  rachitis,  1062 
sequehe  of,  1058 
symptoms  of,  1057 
synonyms,  1053 
and  syi)hilis,  1063 
treatment  of,  1059 
Seasickness,  659 

constipation  and,  663 
definition,  659 

dietetic  treatment  of,  668,  669 
etiology  of,  659 
overeating  and,  663 
prophylaxis  of,  ()67 
psychic  influences  of,  662 
sequeke  of,  666 
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Seasickness,  symptoms  of,  664 
synonyms,  ()59 
treatment  of,  667 
S^e  on  obesity,  1051 
Segments  of  cord,  80 
Senile  dementia,  831 

tremor,  685 
Sensations  entering  cord,  95 
Sensory  disturbances  and  brain  tumors,  460 
in  spina!  cord  diseases,  90 
lesions  in  tlie  peripheral  nerves,  23 
localization  of  brain,  301 
nerve  roots,  91,  92 

symptoms  of  traumatic  neuroses,  638 
Septic  infection  and  neuritis,  29 
Sexual  disorders  in  neurasthenia,  572 
instinct,  contrary,  892 
inversion,  892 
perversion,  881 
psychosis,  881 
treatment  of,  899 
Shaking  palsy,  731 
Sinkler  on  poliomyelitis,  136 
Sinus  of  dura  mater,  thrombosis  of,  349 

thrombosis  of  dura,  391 
Skin  reflex  in  cord  disease,  87 
Sleep,  disorders  of,  716 

disorders  of,  in  neurasthenia,  566 
drunkenness,  729 
epilepsy,  731 
ordinary,  717 
palsy,  731 
physiology  of,  717 
ptosis,  732 
sickness,  730 
walking,  726 
Snell  on  paranoia,  836 
Somnambulism,  726 
etiology  of,  727 
symptoms  of,  726 
treatment  of,  727 
Somnolencia,  729 
Spasm  and  rheumatism,  969 
of  the  fifth  nerves,  47 
of  ocular  muscles,  45 
Spasmodic  tics,  512 
definition  of,  512 
diagnosis  of,  516 
etiology  of,  513 
pathological  anatomy  of,  515 
pathology  of,  515 
prognosis  of,  515 
treatment  of,  516 
Spastic  gait,  88 

paraplegia,  215 
Spectra,  colored,  in  migraine,  542,  544 
Speech   affections   as   localizing    affections, 
309 
auditory  affections  of,  316 
localization,  recapitulation  of,  318 
visual  affections  of,  316 
Spermine  in  neurasthenia,  585 
Spina  bifida,  275 
definitions,  275 
diagnosis,  276 
etiology,  275 
pathology,  275 


Spina  bifida,  prognosis,  276 
symptoms,  276 
treatment,  277 
Spinal  accessory  nerve  disease,  55 
apoplexy,  124 
cord,  ana-mia  of,  117 
arteritis  of,  1 18 

bloodvessels  of,  diseases  of,  117 
concussion  of,  611 
congestion  of,  118 
diseases  of,  7 1 

disturbances  of  sensation  in,  90 
embolism  of,  121 
endarteritis  of,  119 
gumma  of,  239 
hemorrhage  into,  124 
and  acute  myelitis,  155 
definition  of,  124 
diagnosis  of,  126 
etiology  of,  125 
pathological  anatomy  of,  125 
prognosis  of,  126 
sequelae  of,  126 
symptoms  of,  126 
synonyms  of,  124 
treatment  of,  127 
hyperpemia  of,  117 
inflammation  of,  145 
localization  of  diseases  of,  71 
in  locomotor  ataxia,  169 
malformations,  275 
membranes  of,  diseases  of,  105 
paralysis  from  disease  of,  72 
roots  "of,  91,  92 

section  of,  at  lower  cervical  segment,  75 
at  sixth  cervical  segment,  74 
at  third  lumbar  segment,  75 
softening  of,  145 
syphilis  of,  245 

and  locomotor  ataxia,  198 
syphilitic  multiple  sclerosis  of,  245 
and  tabes  dorsal  is,  245 
thrombosis  of,  120 
tumors  of,  250 
classification,  250 
definition,  250 
diagnosis,  260 
etiology  of,  251 
pathology  of,  251 
symptoms,  254 
membrane,  hemorrhage  of,  definition  of, 
1136 
diagnosis  of,  115 
etiology  of,  113 
pathological  anatomy  of,  114 
prognosis  of,  115 
symptoms  of,  114 
treatment  of,  116 
meningitis.     See  Meninrfitis,  Spinal. 

chronic.  See  J/c^/'/K/iV/.s,  Spinal,  Chronic. 
progressive  muscular  atrophy,  227.     See 
Mm^cnlar  Alropin/. 
Spino-muscular  paralysis,  76 
Starr  on  aphasia,  319 

on  tumors  of  the  spinnl  cord,  266 
on  word-blindness  and  deafness,  317 
Strabismus  in  ocular  paralysis,  44 
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Sun-stroke  and  epilepsy,  485 

Suprarenal  capsules  and  Addison's  disease, 

1065,  1071-1073 
Supra-scapular  nerve,  paralysis  of,  60 
Surgical  mania,  809 
Sweating  and  neurasthenia,  576 
Sydenham's  chorea,  505 
Sylvius,  fissure  of,  314 
Symmetrical  gangrene,  744 
Sympathetic  ganglia  and  Addison's  disease, 
1059 
nervous  lesions  in  Addison's  disease,  1067 
Symptoms  of  abscess  of  brain,  429 
of  acromegaly,  739 
of  acute  gout,  1007 
encephalitis,  409 
mj'elitis,  150 
primary  dementia,  826 
rheumatism,  955 
spinal  meningitis,  106 
of  Addison's  disease,  1074 
of  angio-ueurotic  a;dema,  748 
of  arthritis  deformans,  982 
of  brachial  neuritis,  57 
of  bulbar  paralysis,  asthenic,  284 
of  caisson  disease,  123 
of  cerebral  anaemia,  389 
aneuiism,  386 
embolism,  375 
hemorrhage,  363 
hyperpemia,  390 
palsy  of  infancy,  401 
thrombosis,  375 
of  chorea,  507 

minor,  506 
of  choreic  tic,  518 
of  chronic  gout,  1016 
hydrocephalus,  420 
meningitis,  348 
myelitis,  161 
rlieumatism,  968 
spinal  meningitis,  109 
of  confusional  insanity,  828 
of  degeneration  of  peripheral  nerves,  20 
of  dementia,  824 
of  diseases  of  optic  nerve,  40 
of  disseminated  myelitis,  158 
of  epilepsy,  488 
of  facial  hemiatrophy,  749 
in  general  of  multipk'  neuritis,  27 
of  gonorrhoeal  arthritis,  974 
of  goutiness,  1022 
of  habit  s])asm,  513 
of  hebephrenia,  825 

of  hemorrhage  of  spinal  membranes,  114 
of  hereditary  ataxic  paraplegia,  226 

fhorca,  522 
of  hypertrophic  cervical  pachymeningitis, 

of  hypoglossal  nerve  diseases,  55 

of  hysteria,  693 

of  i(iiocy,  864 

of  infantile  convulsions,  502 

of  insomnia,  723 

of  Landry's  p;ir,ilysis,  164 

of  loi)toiiicniiigilis,  339 

of  litha;mia,  1029 


Symptoms  of  locomotor  ataxia,  176 
of  mania,  787 
of  Meniere's  disease,  754 
of  meningeal  hemorrhage,  372 
mental,  of  traumatic  neuroses,  637 
of  migraine,  541 
motor,  of  hysteria,  699 

of  traumatic  neuroses,  638 
of  multiple  neuromata,  37 

sclerosis,  413 
of  muscular  atrophy,  spinal,  229 

rheumatism,  971 
of  musculo-spiral  paralysis,  61 
of  myositis,  908 

ossificans,  910 
of  nerve  deafness,  53 
of  neurasthenia,  561 
of  neuritis,  30 
of  neuromata,  36 
of  obesity,  1041 
of  occupation  neuroses,  599 
of  redema  of  brain,  389 
of  optic  atrophy,  43 

neuritis,  42 
of  osteomalacia,  914 
of  pachymeningitis  hemorrhagica,  374 
of  paralysis  agitans,  674 

of  ocular  nerves,  44 

of  phrenic  nerve,  56 

of  trifacial  nerves,  49 
of  paramyotonia,  907 
of  paranoia,  835,  839 
physical,  of  chronic  mania,  807 
of  poliomyelitis,  anterior,  133 
of  postero-lateral  sclerosis,  221 
of  primary  lateral  sclerosis,  216 
of  progressive  bulbar  paralysis,  282 
of  rachitis,  924 
of  Raynaud's  disease,  744 
of  sciatica,  67 
of  scleroderma,  751 
of  scurvy,  1057 

in  infants,  1062 
of  seasickness,  664 
of  senile  dementia,  831 
sensory,  in  disease  of  fifth  nerve,  46 

of  traumatic  neuroses,  638 
of  somnambulism,  726 
of  spina  bifida,  276 
of  spinal  accessory  nerve  disease,  55 

cord  disease,  72 
tumors,  254 
of  syringomyelia,  269 
of  terminal  dementia,  829 
of  tetany,  526 
of  Thomsen's  disease,  906 
of  thrombosis  of  bulbar  arteries,  286 

of  dural  sinus,  392 

of  sinus  of  dura  mater,  350 
of  traumatic  neuroses,  611,  632 
of  tril'acial  disease,  47 
tropiiic,  in  acute  myelitis,  153 

of  cord  disi^ase,  101 
of  tumors  of  brain,  452 
of  vagus  nerve  paralysis,  54 
vaso-motor,  of  acute  myelitis,  153 

of  cord  disease,  101 
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Symptoms,   vaso  motor,  of   traumatic  neu- 
roses, 038 
visual,  of  hysteria,  704 
Syncope  and  Ijrain  tumors,  456 
and  e|)iie|isy,  495 
and  seasickness,  ()(!6 
Synovitis,  gonf)rrhii.'al,  973 
Sypiiilis  and  locomotor  ataxia,  173, 194 
and  neurasthenia,  557 
and  raciiitis,  941 
and  scurvy,  1()()3 
of  spinal  cord,  '237 
definition,  237 
diagnosis,  247 
etiology,  237 

pathological  anatomy,  238,  283 
prognosis,  248 
treatment,  249 
and  spinal  meningitis,  106 
and  suprarenal  capsules,  1069 
Syphilitic  inflammation  of  chorda  equina, 
244 
tumors  of  brain,  448 
Syringocele,  273 
Syringomyelia,  266 

and  analgesia  in  cord  disease,  101 

complications,  272 

definition,  266 

diagnosis,  273 

etiology,  267 

lesions  of,  96 

paralysis  in,  270 

pathological  anatomy,  267 

prognosis,  273 

symptoms,  269 

treatment,  274 

and  vaso-motor  symptoms,  102 

TABES    dorsal  is,    191,   245.      See    Loco- 
motor ataxia. 
spasmodic,  215 

neuro-spinal,  167 
Tabetic  crises,  184 
Tachycardia  and  neuralgia,  533 

in  paralysis  agitans,  682 
Tactile  an;csthesia  in  cord  disease,  96 
Telegrapher's  disease,  603 
Temi)erature  sense  in  locomotor  ataxia,  190 
Tempero-sphenoidal  lobe,   abscess  of,  438 
and  auditory  centres,  308 

tumors,  471 
Tendon  reflexes,  85 
Terminal  dementia,  829 
Terrain  Curorte,  1050 
Tetanilla,  525 
Tetany,  525 

definition  of,  525 

diagnosis  of,  529 

etiology  of,  525 

history  of,  525 

hysterical,  526 

pathological  anatomy  of,  529 

pathology  of,  529 

prognosis  of,  530 

synijitoms  of,  526 

synonyms,  525 

thyroid,  526 


Tetany,  treatment  of,  530 
Thermo-analgesia  in  cord  disease,  96 
Thomseu's  disease,  905 
definition  of,  905 
diagnosis  of,  907 
eti(tlogy  of,  905 
pathological  anatomy  of,  905 
pathology  of,  905 
prognosis  of,  907 
symptoms  of,  906 
treatment  of,  907 
Thompson  on  Addison's  disease,  1069 

on  neurasthenia,  589 
Thrombosis  f)f  bulbar  arteries,  285 
definition,  285 
diagnosis,  287 
etiology,  285 
pathology,  286 
prognosis,  287 
symptoms,  286 
treatment,  288 
cerebral,  375 
of  dural  sinus,  291 
diagnosis  of,  396 
prognosis  of,  397 
symptoms  of,  392 
treatment  of,  397 
of  sinus  of  dura  mater,  349 
diagnosis  of,  352 
pathological  anatomy  of,  350 
of  sinus  of  dura  mater,  prognosis  of,  352 
symptoms  of,  350 
treatment  of,  352 
of  the  spinal  cord,  120 
Thyroid  extract  in  obesity,  1051 

tetany,  526 
Tic  convulsif,  512 

douloureux,  514,  537 
Tinnitus  and  neui'asthenia,  575 
Tics,  spasmodic,  512 
Todd  on  spinal  sclerosis,  167 
Tongue,  hemiatrophic,  locomotor  ataxia,  192 

paralysis  of,  50 
Tonsillitis  in  rheumatism,  959 
Tophi,  1005,  1017 
Torticollis,  514 

rheumatic,  971 
Tourette's  disease,  512 
Toxaemia  and  hysteria,  692 
Toxic  tremors,  688 
neuralgia,  532 
vertigo,  756 
Toxins  and  locomotor  ataxia,  174 
Trance,  733 

Traiuna  and  hysteria,  691 
Traumatism  and  brain  abscess,  424  ■■ 

tumors,  445 
and  epilepsy,  484 
Traumatic  neuroses,  etiology  of,  612 
hysteria,  641 

and  anaesthesia,  643 
hystero-neurasthenia,  611 
lumbago,  629 
neurasthenia,  611,  636 
nou'oses,  611 
definition  of,  611 
pathogenesis,  623 
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Traumatic  neuroses,  pathology  of,  623 

prognosis  of,  653 

symptoms  of,  611 

treatment  of,  656 
Traumatism  and  myelitis,  147 

and  spinal  meningitis,  105 

Treatment  of  iicronn^galy,  744 

of  acute  enceplialitis,  409 

gout,  1012 

myelitis,  156 

primary  dementia,  828 

rheumatism,  962 

spinal  meningitis,  107 
of  Addison's  disease,  1081 
of  angio-neurotic  o?dema,  748 
of  arthritis  deformans,  989 
of  ataxia,  211 
of  brachial  neiu'itis,  57 
of  brain  abscess,  442 
of  bulbar  jjaralysis,  asthenic,  285 
of  caisson  disease,  124 
of  cerebral  ana-mia,  390 

aneurism,  388 

embolism,  381 

hyperremia,  390 

palsy  of  infancy,  405 

thrombosis,  380 
of  chorea,  510 
of  choreic  tic,  521 
of  chronic  gout,  1018 

hydrocephalus,  422 

rheumatism,  969 

spinal  meningitis,  110 
of  diseases  of  the  fifth  nerve,  47 

of  hypoglossal  nerve,  56 

of  optic  nerve,  40 

of  spinal  accessory  nerves,  55 
of  disseminated  myelitis,  160 
of  dreams,  729 
of  epilepsy,  496 
of  facial  hemiatrophy,  750 

paralysis,  52 
of  gonorrhoeal  arthritis,  976 
of  goutiness,  1025 
of  hebephrenia,  826 
of  hemorrhage  of  spinal  cord,  127 

)t)f  spinal  membranes,  116 
of  Iiereditary  ataxic  paraplegia,  227 

chorea,  524 
of  hypertrophic  cervical,  pachymeningi- 
tis, 113 
of  hysteria,  710 
of  idiocy,  879 

of  infantile  convulsions,  504 
of  insomnia,  723 
of  Landry's  paralysis,  165 
of  leptomeningitis,  345 
of  lilhaiinia,  1030 
of  locomotor  ataxia,  198 
of  mania,  815 
of  melancholia,  775 
of  M^jniTTe's  disease,  755 
f)f  migraine,  545 
of  nmltij)le  neuromata,  37 
of  mnlli|ile  neuritis,  28 
of  multi|>le  sclerosis,  419 
of  muscular  rheumatism,  972 


Treatment  of  myositis,  909 

of  neuralgia,  538 

of  neurasthenia,  580 

of  neuritis,  34 

of  neuromata,  36 

of  neurotic  neuralgia,  540 

of  obesity,  1046 

of  occupation  neuroses,  609 

of  optic  atrophy,  43 
neuritis,  42 

of  osteomalacia,  915 

of  pachymeningitis  externa,  329 

of  paralysis  agitans,  683 

of  paralysis  of  phrenic  nerve,  56 

of  paranoia,  842 

of  paresis,  856 

of  peripheral  nerve  lesions,  24 

of  poliomyelitis  anterior,  141 

of  postero-lateral  sclerosis,  223 

of  primary  lateral  sclerosis,  220 

of  progressive  bulbar  paralysis,  283 

of  rachitis,  942 

of  Raynaud's  disease,  747 

of  sciatica,  68 

of  scleroderma,  752 

of  scurvy,  1059 
in  infants,  1063 

of  seasickness,  667 

of  sexual  psychoses,  899 

of  somnambulism,  727 

of  spasmodic  tic,  516 

of  spina  bifida,  277 

of  syringomyelia,  274 

of  syphilis  of  spinal  cord,  249 

of  terminal  dementia,  830 

of  tetany,  530 

of  Thomsen's  disease,  907 

of  thrombosis  of  bulbar  arteries,  288 
of  dural  sinus,  397 
of  sinus  of  dura  mater,  352 

of  traumatic  neuroses,  656 

of  tumors  of  brain,  476 
Tremens,  delirium,  686 
Tremor,  alcoholic,  688 

in  general,  671,  684 
])aresis,  687 

goitre,  688 

Iiereditary,  685 

in  hysteria,  704 

hysterical,  688 

multiple  sclerosis,  685 

in  muscular  atrophy,  687 

neurasthenic,  688 

of  paralysis  agitans,  674 

physiological,  685 

senile,  685 

toxic,  688 
Trifacial  nerve.     See  Nerve,  Fifth. 
Trigeminal  neuralgia,  537 
Trophic  peripheral  lesions,  23 

symptoms  of  cord  disease,  101 
Trousseau's  symplom,  52S 
Tubercular  growths  of  brain,  447 
Tuberculosis  and   Addison's  disease,   1065, 
1067,  1008 

and  neuritis,  29 

and  rachitis,  936 
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Tuberculosis  and  si)iiiiil  iiieiiiiigitis,  105 
Tumors  of  brain.     See  Bruin,  Tumors  of. 

of  cervical  cord,  2.")() 

of  dorsal  cord,  257 

extradural,  of  cord,  2G2 

intracranial,  4o0 

of  linnl)ar  cord,  257 

of  nerves,  35 

of  spinal  cord.     See  Spinal  Cord  Tumors. 
Twitching  spasm,  516 
Typhoid  lever  and  neuritis,  29 

ULNAR  nerve  paralysis,  62 
Uric  acid  in  acnte  gout,  1010 
theory  of  gont,  999 
Uricasmia,  1027 
Uricacidsemia,  1027 

VAGUS  nerve,  diseases  of,  53 
Van  Giesen  on  epilepsy,  488 
Vaso-motor  disorders,  739 

disorders  of  neurasthenia,  567 

peripheral  lesions,  23 

symptoms  of  cord  disease.  101 
traumatic  neuroses,  639 
Venesection  and  meningitis,  346 
Vertigo,  753 

aural,  753 

and  brain  tumors,  455 

cardiac,  757 

definition  of,  753 

and  epilepsy,  495 

etiology  of,  753 

of  functional  nerve  disease,  758 

laryngeal,  756 

mechanical,  753 

Vol.  IV.— 70 


\'ertigo,  nasal,  756 

and  neunisthenia,  575 

ocular,  756 

in  ocular  j)aralysis,  44 

from  organii;  nerve  disease,  757 

paralyzing,  758 

and  seasickness,  666 

toxic,  756 
Visual  affections  of  speech  and    language, 
316 

disturbances  and  seasi(;kness,  662 

localization  of  brain,  303 
Visualization,  628 
Voit  on  obesity,  1050 
Vomiting  and  brain  tumors,  455 

and  seasickness,  664,  665 

WADE  on  gout,  1002, 1013 
Wasting  palsy,  227 
Weaver's  spasm,  605 
Wernicke's  hemianopia  pui)illarv  reaction, 

40 
WolflT's  treatment  of  writers's  cramp,  610 
Wood  on  locomotor  ataxia,  199 
Word-blindness,  316 

deafness,  316 
Wrist-drop  in  musculo-spiral  })aralvsis,  61 

reflex,  85,  86 
Writer's  cramp,  602 

paralysis,  602 

spasm,  602 
Wry  neck,  514 


7INC  for  chorea,  511 
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ABDOMINAL  typhus,  i.  167 
Abortion  and  syphilis,  i.  915 
Abscess  of  brain,  iv.  422 

of  kidney,  ii.  797 

of  iiver,  dysenteric,  i.  353 

of  lung,  ii.  237 

mediastinal,  ii.  622 

perinephritic,  and  hydronephrosis,  ii,  787 

perirenal,  ii.  800 

in  pnenraonia,  ii.  201,  202 

subdiaphragmatic,  iii.  486,  487 

subphrenic,  iii.  486,  487 
Acetonuria,  ii,  871 
Acholia,  iii.  427 
Achylia  gastrica,  iii.  69,  116 
Acromegaly,  iv.  737 
Actinomyces  bovis,  iii.  777 
in  sputum,  ii.  122 

hominis,  iii.  777 

streptothrix,  iii.  776 
Actinomycosis,  iii.  775 
Addison's  disease,  iv.  1065 
Adenitis,  tuberculous,  i.  760 
Adenomata  of  bladder,  ii.  833 

of  kidney,  ii.  790 

of  larynx,  ii.  72 

nasal,  ii.  87 
Adeno-typhoid,  i.  946 
jEgophony,  ii.  117 
yEstivo-autumnal  fever,  i.  99,  106 
African  lethargy,  iv.  730 
Agraphia,  motor,  iv.  312 
Ague,  i.  17 
Ahypnosis,  iv.  721 
Albuminuria,  ii.  865,  866 
Alcoholic  neuritis,  iv.  32 

tremor,  iv.  G88 
Alcoholism,  iii.  729 
Algogenesia,  iv.  628,  629 
Allantiasis,  iii.  366 
Allorrhythraia,  ii.  4X5 
Alternating  mania,  iv.  810 
Amaurotic  idiocy,  iv.  877 

tabe.s,  iv.  191 
Ambulatory  typhoid,  i.  199 
Amoeba  dysenterica,  i.  344 

in  intestines,  iii.  316 
Amrcbic  dy.sentery,  i.  361 
Anifuboid  bodies  in  malaria,  i.  26 
Ampliistomum  hominum,  iii.  318 
Amyelia,  iv.  275 
Ainygdalitis,  acute,  iii.  32 
Amyloid  kidiu^y,  ii.  734 
Amyotrophic  lateral  sclerosis,  iv.  227 
HOG 


Ansemia,  ii.  659 

infantum  pseudo-leucaemia,  ii.  701 

pernicious,  ii.  666 

primary,  ii.  651 

secondary,  ii.  676 
Anapeiratic  paralysis,  iv.  597 
Anasarca,  ii.  731 
Anchylostomiasis,  iii.  340,  343 
Aneurysm,  ii.  550 

of  abdominal  aorta,  ii.  567 

bone,  ii.  553 

difiiise,  ii.  553 

dissecting,  ii.  554 

of  hei>atic  artery,  iii.  484 

miliary,  ii.  555 

of  splenic  artery,  iii.  639 
Angina,  acute  catarrhal,  iii.  32 

convulsiva,  iii.  57 

dyspeptica,  ii.  506 

pectoris,  ii.  503 
Angio-arterio-sclerosis,  ii.  529 

-neurotic  a?dema,  iv.  748 
Angioma  of  intestines,  iii.  259 

of  liver,  iii.  576 
Angio-neurosis,  ii.  515 

-neurotic  (jedema  of  pharynx,  iii.  54 
and  vasomotor  disturbance,  ii.  519* 
Anguillula  intestinalis,  iii.  335 
Anorthography,  iv.  312 
Anosmia,  ii.  41 

Anterior  poliomyelitis,  iv.  129 
Anthracffimia,  iii.  759 
Anthraco-pneumonokoniosis,  ii.  245 
Anthracosis,  ii.  245 

of  liver,  iii.  517 
Antbrax,  iii.  753 
Antitoxin  in  dipiitheria,  i.  692,  69S 

for  erysipelas,  i.472 

serum  in  tetanus,  i.  942 

in  yellow  fever,  i.  295 
Anuria,  ii.  853 
Aorta,  aneurysm  of,  ii.  554 

atheroma  of,  ii.  538 
Aortic  stenosis,  ii.3S3 
Aortisni,  hereditary,  ii.  531 
Aortitis,  ii.  35'.) 
Ai)basia,  iv.  .309 
Aplionia,  hysterical,  iv.  702 
Aplitba',  iii.  22 
Ajxiplexy,  iv.  361,  375 

pulmonary,  ii.  189 
Ai)|)eudalgia,  iii.  291 
Aiiix'iidiciiis,  iii.  277 
Arachnoiil,  diseases  of,  iv.  332 
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Aran-Dnclienne    tvpe  of  muscular  atropliy, 

iv.  2'27 
Argyria,  iii.  728 
Arriiytlimia,  ii.  345,  484 
Arsenic-poisoning,  iii.  726 
Arterio-sclerosis,  ii.  523 
Arteritis,  acute,  ii.  522 

obliterans,  ii.  52G 

syphilitica,  ii.  533,  534 
Artery,  hepatic,  diseases  of,  iii.  484 
Arthritic  fever,  iv.  949 
Arthritis  deformans,  iv.  977 
Arthro-ostoopatliy,  pulmonary,  iv.  743 
Articular  rheumatism,  iv.  949 
Ascaris,  lumbricoides,  iii.  343 

mystax,  iii.  347 

vermiculiiris,  iii.  347 
Asiatic  cholera,  i.  301 
Aspliyxia,  local,  ii.  521  ;  iv.  744 
Asthma,  ii.  163 
Atelectasis,  ii.  234 
Atheroma,  ii.  523 

of  aorta,  ii.  538 
Alherosis,  ii.  524 
Athetosis,  iv.  405 
Atrophia  cordis,  ii.  435 
Atrophy,  aciUe  yellow,  iii.  451 

of  brain,  iv.  443 
Auditory  centres,  iv.  308 

nerve,  disease  of,  iv.  52 
Aur.ie,  iv.  488 

Auriculo-ventricidar  valves,  ii.  349,  350 
Auscultatory  percussion,  ii.  106,  343 
Autographism,  ii.  521  ;  iv.  714 
Autumnal  fever,  i.  17,  106 

BACILLUS  coli  communis,  L  272 
comma,  i.  305-311 
of  Koch,  i.  301 
of  diphtheria,  i.  647 
of  enteric  fever,  i.  169 
of  influenza,  i.  406 
lepnc,  i.  922,  924,  925 
of  pertussis,  i.  714 
pseudo-,  of  diphtheria,  i.  658 
of  syphilis,  i.  852,  853 
tuberculosis,  i.  733 
typhosus,  i.  169,233 
Basedow's  disease,  iii.  668 
Bell's  paralysis,  iv.  48 
Bergeron's  chorea,  iv.  522 
Beri-beri,  iii.  805 
Beulenpest,  i.  391 

Bile,  abnormal  conditions  of,  iii.  436 
Bilharzia  hfematobia,  iii.  318 
Bilious  fever  and  yellow  fever,  i.  288,  291 
hjpmoglobinuric  fever,  i.  117 
tvphoid,  i.  262 
BiUousness,  iii.  422,  423 
Black  measles,  i.  631 

vomit,  i.  267,  276,  286 
Bladder  calculi,  ii.  828 
syphilis  of,  i.  876 
tuberculosis  of,  1.  821 ;  ii.  837 
tumors  of,  ii.  831 
Blood,  bacteriological  examination,  ii.  657 
corpuscles  in  malaria,  i.  21,  25,  71,  72 


Blood,  diseases  of,  ii.  633 

examination  of,  ii.  633 

in  infancy,  ii.  700 

of  leucaemia,  ii.  685 

of  pernicious  antcmia,  ii.  672 

in  pneumonia,  ii.  206 
Blue  fi'dema,  ii.  521 
Bones,  syphilis  of,  i.  881 
Boophilus  bovis,  i.  82 
Bothriocephalus  cordatus,  iii.  329 

cristatus,  iii.  329 

latus,  iii.  328 

mansoni,  iii.  329 
Botulismus,  iii.  360,  366 
Bovine  lymph,  i.  549 
Bradycardia,  ii.  500 
Brain,  abscess  of,  iii.  422 

atrophy,  iv.  443 

diseases  of  bloodvessels  of,  iv.  353 

embolism  of,  ii,  594.  596,  597 

hypertrophy,  iv.  863 

inflammation,  iv.  407 

meninges,  disease  of,  iv.  327 

softening  of,  ii.  597 

syphilis  of,  i.  884 

tuberculosis  of,  i,  831 

tumors,  iv.  444 
Break-bone  fever,  i.  155 
Brick -sorter's  spasm,  iv.  804 
Bright's  disease,  ii.  705 

acute,  ii.  712 
Bromatotoxismus,  iii.  359 
Brompton  Consumption  Hospital,  i.  742 
Bronchial  dilatation,  ii.  157 

hemorrhage,  ii.  187 
Bronchiectasis,  ii.  157 
Bronchiolitis  exudativa,  ii.  165 
Bronchitis,  acute,  ii.  123 
catarrhal,  ii.  123 

capillary,  ii.  126 

chronic,  ii.  137 
catarrhal,  ii.  137 

fetid,  ii.  141 

plastic,  ii.  148 

putrid,  ii.  137 

secondary,  ii.  141 

simplex,  ii.  125 
Bronchocele,  iii.  663 
Bronchophony,  ii.  116 
Broncho-pneumonia,  ii.  197,  216 

secondarv,  ii.  218 

tuberculous,  ii.  218,  220 
Bronchorrhipa,  ii.  139 
Bubigni's  chorea,  iv.  522 
Bulionic  plague,  i.  391 
Buhl's  disease  and  purpura,  iii.  792 
Bulbar  paralysis,  asthenic,  iv.  283 
chronic,  iv.  281 
progressive,  iv.  281 
Bulimia,  iii.  125 

CACHEXIA  Africana,  iii.  337 
cancerous,  and  purpura,  iii.  790 
carcinomatous,  ii.  794 
causing  purpura,  iii.  790 
chronic  malarial,  i.  89,  128 
Csecitis,  iii.  277,  288 
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Caisson  disease,  iv.  122 
Calculi  of  bladder,  ii.  828 
Canker,  iii.  22 

Carbuncle,  malignant,  iii.  759 
Cai'cinoma  of  bladder,  ii.  833 

of  duodenum,  iii.  195 

of  gall-bladder,  iii.  565 

of  heart,  ii.  458 

of  intestines,  iii.  254 

of  kidney,  ii.  793 

of  larynx,  ii.  72 

of  liver,  iii.  551 

of  lung,  ii.  251 

of  mediastinum,  ii.  619 

of  naso-pharynx,  ii.  50,  51 

of  nose,  ii.  43 

of  tt'sophagus,  iii.  67 

of  peritoneum,  iii.  405 

of  pleura,  ii.  322 

serum-therapy  in,  ii.  624 

of  spleen,  iii.  621 

of  stomach,  iii.  144 

of  thyroid  gland,  iii.  691 
Cardiac  apex,  displacements  of,  ii.  329,  330 

hypertrophy,  ii.  407 
Caseous  degeneration,  i.  749 

pneumonia,  i.  775 
Catalepsy,  iv.  735 
Catari'h  of  intestines,  acute,  iii.  231 

chronic,  iii.  239 
Cerebellum,  abscess  of,  iv.  439 

hemorrhage  into,  iv.  370 

lesions  of,  iv.  324 
Cerebral  ganglia,  tumors  of,  iv.  472 

localization,  iv.  293 

palsy  of  infancy,  iv.  399 
Cerebritis,  chronic,  iv.  466 
Cerebro-spinal  fever,  i.  425 

meningitis,  i.  425 
Cerebrum,  cortical  centres  of,  iv.  469 

tumors  of,  iv.  474. 
Cestodes,  iii.  319 
Chancre,  i.  850,  854 
Chancroid,  i.  893 
Charcot-Leyden  cry.stals,  ii.  121,  152,  651; 

iii.  617 
Chee.se-i)oisoning,  iii.  370 
Cheyne-Stokes'  resjii ration,  ii.  93,  445,  891 
Chickahominy  diarrhoea,  i.  356 
(Jiiicken-pox,  i.  569 
Childhood,  syphilis  of,  i.  914,  919 
Children,  incontinence  in,  ii.  844 
Chills  an.l  fever,  i.  17 
Chiromegaly,  iv.  743 
Chloraniemia,  ii.  651 
Chlorosis,  ii.  651 
C;holien)ia,  iii.  434 
Cholangitis,  iii.  437 
Cholecystitis,  iii.  437 
Cholecystot<»my,  iii,  595.  596 
Cholera,  Asiatic,  i.  301 

infectiosa,  i,  301 

maligna,   i.  30) 

sicca,  i.  317 
Cholerine,  i.  .301,  303,  319 
Chorea,  iv.  5fl5 

Huntington's,  iv.  522 


Chorea  insaniens,  iv.  508 

latent,  iv.  508 

malleatory,  iv.  521 

minor,  iv.  505 

pathological  anatomy  of,  iv.  508 

pathology  of,  iv.  508 

prognosis  of,  iv.  508,  510 

and  rlieumatism,  iv.  959 

rhytlnnical,  iv.  521 

rotatory,  iv.  521 

saltatory,  iv.  521 

Sydenham's,  iv.  505 
Choreic  tie,  iv.  518 
Choreiform  convulsions,  iv.  505 
Chorionitis,  iv.   751 
Choroiditis,  syphilitic,  i.  889 
Chronic  ana'mia  in  malaria,  i.  130 

malarial  cachexia,  i.  89,  94,  128 

plithisis,  i.  780 

pulmonary  tuberculosis,  i.  780 
Chylo-thorax,  ii.  287 
Chylous  pleurisy,  ii.  287 
Chyluria,  ii.  868 
Cicatrices  of  smallpox,  i.  552 

varicella,  i.  571 
Cinchonism,  i.  152 
Circular  insanity,  iv.  773,  810 
Cirrhosis,  alcoholic,  iii.  490 

biliary,  iii.  493,  507 

calculous,  iii.  513 

capsular,  of  liver,  iii.  494 

hepatic,  iii.  490 

of  the  kidney,  ii.  727,  730,  734,  738 

of  the  lung,  ii.  223 

malarial,  i.  95,  131 
Climatic  treatment  of  tuberculosis,  i,  842 
Coccydynia,  iv.  68 

Cold,  "'taking  cold,"  iii.  48,  226,  229 
Colic,  iii.  225 
Colles'   law,  i.  914 
Colon  bacillus  in  yellow  fever,  i.  281 

inflammation  of,  i.  339 
Coloptosis,  iii.  291 
Coma,  alcoholic,  ii.  894 

apopleptic,  ii.  894 

diabetic,  ii.  895  ;  iii.  848,  849 

of  opium-poisoning,  ii.  894 

urremic,  ii.  893 
Comatose  malarial  fever,  i.  114 

pernicious  fever,  diagnosis,  i.  142 
Conmia  bacillus,  i.  305,  311 
Conlliient  variola,  i.  531 
Confusional  insanity,  iv.  828 
Consumption,  i.  780. 

Ijulmonary,  i.  731 
Continued  fever,  i.  948 
Convulsions,  infantile,  iv.  501 
Coprol.iii;i,  iv.  514 
Cord,  syphilis  of,  i.  885 

tuberculosis  of,  i.  831 
<  orils,  vocal,  ii.  52,  53 
('or[)ul(^ncia  moi'liosa,  iv.  1033 
Corrigan  pulse,  ii.  389 
Cowpox,  i.  555,  561 
Crauiotabe.s,  iv.  941,  945 
Croup,  ii.  61. 
Croupous  laryngitis,  ii.  61 


GENERAL  INDEX. 


1109 


Croupous  pneumonia,  ii.  197 
Curscliniauu's  .si)ir:ils,  ii.  165,  170 
Cyst  of  l)lu(lder,  ii.  83!^ 

of  heart,  ii.  45'J 

hydatid,    of    anterior    mediastinum,     ii. 
G27 

of  niediastiinini,  ii.  015 
Cystin  calcidi,  ii.  77.S,  829,  875 
Cy.stitis,  acute  catarrhal,  ii.  815 

chronic  catarrlial.  ii.  822 

croupous,  ii.  819,  820 

diphtiieritic,   ii.  820 

DANDY  fever,  i.  155 
Deafness,  iv.  52 
Delirium  cordis,  ii.  486 

ferox,  i.  529 

grave,  iv.  812 

tremens,  iii.  729  ;  iv.  686 
Delusional  insanity,  iv.  835 
Dementia,  iv.  822 

acute  primary,  iv.  826 

organic,  iv.  824,  831 

paralytic,  iv.  849 

senile,  iv.  831 

terminal,  iv.  829 

vesanic,  iv.  822 
Dengue,  i.  155 
Denguis  maligna,  i.  162 
Dermatitis  gangrenosa,  i.  573 
Dermatosis  and  scarlet  fever,  i.  607 
Dermato-myositis,  iv.  908 
Dermographism,  iv.  714 
Desquamation  in  enteric  fever,  i.  197 

in  measles,  i.  630 

in  scarlet  fever,  i.  593 
Dextrocardia,  ii.  330 
Diabetes,  iii.  821 

mellitus,  iii.  831 
Diabetic  coma,  ii.  895 
Diaceturia,  ii.  871 
Diaphragmatic  pleurisy,  ii.  285 
Diaplomyelia,  iv.  275 
Diarrhoea,  i.  339 

Chickahominy,   i.  356 

choleraic,  i.  327 
Diastematomyelia,  iv.  275 
Diastolic  murnuirs,  ii.  348 
Diathesis,  gouty,  iv.  1020 
Diazo-rcaclion  in  enteric  fever,  i.  195 
Diphtheritic  dysentery,  i.  349 
Diplegic  idiocy,  iv.  875 
Diplococcus  pneumonia!,  ii.  913 
Disorders  of  sleep,  iv.  716 
Disseminated  sclerosis,  iv.  410 
Distomum  Buski,  iv.  319 

hepaticum,  iii.  318,  319,   550 
Diver's  paralysis,  iv.  122 
Double  quartan  intermittent  fever,  i.  105 
Dracontiasis,  iv.  818 
Dreams,  iv.  717,  718 
Dropsy  of  the  brain,  i.  754 
Drug  eruptions  and  measles,  i.  635 
and  scarlet  lever,  i.  606,  607 
and  smallpox,  i.  542 
Dry  cholera,  i.  317 
Duchenne-Erb's  paralysis,  iv.  58 


Duc:henne's  disease,  iv.  167 
Ducts,  gall-,  diseases  of,  iii.  565 
Duodenum,  tumors  of,  iii.  193 

ulcer  of,  iii.  185 
Duration  of  catarrhal  cholangitis,  iii.  439 
Duhring's  diet  lor  diabetes,  iii.  860 
Dust  and  tuberculosis,  i.  741 
Dysarthria,  iv.  311 
Dysenteric  am«;ba,  i.  354 

arthropathies,  i.  372 

paralyses,  i.  373 
Dysentery,  i.  339 

acute  catarrlial,  i.  347 

amoebic,  i.  340 

catarrhal,  i.  340 

chronic,  post-mortem  appearances,  i.  356 

diplitheritic,  i.  340 

gangrenous,  i.  363 

secondary  i.  340,  355 

sporadic,  i.  340 

tropical,  i.  340 
Dysgraphia,  iv.  602 
Dyskinesia,  iv.  597 
Dysphagia  in  esophageal  stricture,  iii.  65 

spasmodic,  iii.  57 

EAK,  syphilis  of,  i.  889 
Ebertli's  bacillus,  i.  169,  177,  197 
Echinacea  augustifolia,  i.  255 
Echinococcus  of  lung,  ii.  252 
Echokinoia,  iv.  514 
Echolalia,  iv.  514 
Eclampsia,  iv.  501 
Ecstasy,  iv.  733 
Ectasia,  ii.  602 
Ehrlicli's   diazo-reaction   in    enteric   fever, 

i.  195 
Electric  chorea  after  malaria,  i.  132 
Elephantiasis  and  iilaria,  iii.  817 
Emboli,  constitution  of,  ii.  590 

phlogogenic,  ii.  695 
Embolic  infarct,  ii.  190 
Embolism,  ii.  589 

of  brain,  ii.  594 

of  bulbar  arteries,  iv.  285 

cerebral,  iv.  375 

of  coronary  artery,  ii.  598 

of  kidneys,  ii.  599 

pulmonary,  ii.  241,  597 

of  the  spinal  cord,  iv.  121 
Embryocardia,  ii.  425 
Emphysema,  ii.  227 

of  liver,  iii.  532 
Emi)yema,  ii.  275 

pulsating,  ii.  98 
Encephalitis,  iv.  407 

acute,  iv.  407 

chronic,  iv.  409 
Endarteritis  obliterans,  ii.  740 

syphilitic,  i.  873 
Endocarditis,  ii.  375 

aortic  valve  in,  ii.  382 

chronic,  ii.  381 

dropsy  in,  ii.  405 

fibroid,  ii.  381 

insufficiency  in,  ii.  383 

malignant,  ii.  378 
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Endocarditis,  mitral  valve  in,  ii.  382 

stenosis  in,  ii.  383 
Eneniata  in  yellow  fever,  i.  297 
Enteric  (or  typhoid)  fever,  i.  167 
Enteritis,  iii.  231 

Entero-colitis  and  enteric  fever,  i.  207 
Entero-ha^morrhagica,  iii.  250 
Enterorrhagia,  iii.  250 
Entozoa  in  heart,  ii.  459 
Eosinophiles,  ii.  656 
Epidemic  catarrhal  fever,  i.  399 

cerehro-spinal  meningitis,  i.  427 

cholera,  i.  301 

parotiditis,  i.  725 
Epilepsy,  iv.  483 
Epileptic  idiocy,  iv.  876 

insanity,  iv.  494 
Epilepto-meningitis,  iv.  521 
Epistaxis,  ii.  23,  25 
Epithelioma  of  heart,  ii.  458 

of  larynx,  ii.  72 
Epithelium  in  urine,  ii.  877 
Eqiiinea  sravior,  iii.  741 
Erb-Duchenne's  paralysis,  iv.  58 
Erb's  disease,  iv.  283 

palsy,  iv.  215 
Erethismus  cordis,  ii.  493 
Ergotismns.  iii.  375 
Erosions  of  stomach,  iii.  182 
Eructation,  iii.  126 
Erysipelas,  i.  451 

afebrile,  i.  461 

ambulant,  i.  463 

bullous,  i.  46.3,  464 

erratic,  i.  463 

gangrenous,  i.  464 

hemorrhagic,  i.  463 

migrating,  i.  463 

cedematous,  i.  463 

pemphigoid,  i.  463 

petechial,  i.  463 

phlegmonous,  i.  464 
Erythema  in  enteric  fever,  i.  196 

scarlatiniforme,  i.  607 
Erythemata  in  a>stivo-autumnal  fever,  i.  141 
P>ythematous  .syphiloderm,  i.  894 
Erytliromelalgia,  ii.  519 
Erythroschisis,  ii.  582 
Ethinoiditis,  acute,  ii.  28 
Exopjitiiiijinic  goitre,  iii.  668 
Exstrophy  of  bladder,  ii.  839 

F.\CIAL  hemiatrophy,  iv.  749 
paralysis,  iv.  48. 

tic,  iv.  514 
lulling  sickness,  iv.  483 
F.imine  fi;ver,  i.  258. 
Farcy,  iii.  741 
Fasciohi  hep.-itica,  iii.  319 
Y;\\.  formation  in  liver,  iii.  420 
Fatigue  neuro.se.s,  iv.  597,  598 
Fatty  liver,  iii.  527 
I'ebris  carnis,  i.  184 
I'ermentative  fever,  i.  495,  498,  502 
I'V-tidiism,  iv.  890. 
I'ever,  a-stivo-autumnal,  i.  99,  106 

African,  i.  17 


Fever,  aseptic,  i.  498 

autumnal,  i.  17 

Batavia,  i.  17 

blackwater,  i,  17 

break-bone,  i.  155 

Chagres,  i.  17 

enteric,  i.  167 

famine,  i.  258 

fermentative,  i.  495,  498,  502 

ha?raatiiric,  i.  117 

Hungarian,  i.  17 

infectious,  of  obscure  nature,  i.  945 

intermittent,  i.  17 

irritative,  i.  498 

malignant  tertian,  i.  107 

Malta,  i.  946 

Mediterranean,  i.  946 

miasmatic,  i.  17 

miliary,  i.  947 

Neapolitan,  i.  946 

Panama,  i.  17 

periodical,  i.  17 

pernicious  malarial,  i.  113 

quartan,  i.  99,  105 

•  luotidian  intermittent,  i.  99,  104 

relapsing,  i.  257 

rock,  i.  946 

simple  continued,  i.  948 

swaujp,  i.  17 

sweating,  i.  947 

tertian,  i.  99 

intermittent,  i.  99 

typho-malariai,  i.  134 

typhus,  i.  233 

Walcherian,  i.  17 

yellow,  i.  267 
Fibrinuria,  ii.  868 
Fibroid  phthisis,  i.  804 
Fibroma,  nasal,  ii.  37 
Fibromata  of  heart,  ii.  458 

of  kidney,  ii.  789 

of  larynx,  ii.  71 

of  mediastinum,  i.  615 
Fibro-myoma  of  kidney,  ii.  790 
Fibro-sarcoma  of  mediastinum,  ii.  617 
Fibrosis,  arterio-capilhiry,  ii.  523 
Fibrous  pneumonia,  clironic,  ii.  222 
Filariasis,  iii.  813 
Filipuncture,  ii.  576 
Fish-poisoning,  iii.  359,  360,  371 
Fleischl's  hn'matometer,  ii.  648 
Floating  kidney,  ii.  810 
P'lukes,  intestinal,  iii.  318 

liver,  iii.  319,550 
Foetal  atelectasis,  ii.  234 
Food-])()isnning,  iii.  359 
Friedliinder's  bacillus  of  pneumonia,  ii.  217 
Fmnigalion  after  scarlet  fever,  i.  611,  612 
in  Mpiiilis,  i.  903 
alitor  tyjihus  fever,  i.  252,  253 
Functional  derangements  of  liver,  iii.  416 

nAP.P.ET-ERNST  .solution,  i.  735 
\J     CTjiiiictotoxisnnis,  iii.  368 
Gall-bladder,  diseases  of,  iii.  565 

-ducts,  diseases  of,  iii.  565 

-stones,  iii.  579 
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Gallop  rliyUim,  ii.  347,  425,  443 
Gases  of  urine,  ii.  858 
Gastral^ia,  iii.  122,  154 
Gastrectasia,  iii.  148,  149,  156 
Gastric  anacidity,  iii.  69,  116 

fever,  i.  167 

ulcer,  iii.  136 
Gastritis,  acute  catarrlial,  iii.  171 

chronic,  iii.  177 
Gastroptosis,  ii.  662;  iii.  167 
Gastr()rrha])hy,  iii.  166 
General  paresis,  iv.  843 
Genital  tuberculosis,  i.  829 
Gerlier's  disease,  iv.  758 
Gigantism,  iv.  743 

Gilles  de  la  Tourette's  disease,  iv.  414 
Glanders,  iii.  741 
Glass  pock,  i.  569 
Glaucoma,  sypliilitic,  i.  888 
Gliomatosis,  iv.  269 
Globulinuria,  ii.  867 
Glomerulo-nephritis,  ii.  726 
Glossitis,  iii.  30 

variolosa,  i.  532 
Glosso-pharyngeal  nerves,  diseases  of,  iv.  53 
Glottis,  spasms  of,  ii.  60,  75 
Glycosuria,  ii.  868 ;  iii.  821,  825 
Goitre,  iii.  663 

exophtlialmic,  iii.  668 
Gonococcus  in  septicemia,  i.  497 
Gonorrhfjeal  rheumatism,  iv.  973 

synovitis,  iv.  973 

urethritis  and  pvelitis,  ii.  770 
Gout,  iv.  993 

abai'ticular,  iv.  1020 

acute,  iv.  1007 

chronic,  iv.  1016 

latent,  iv.  993,  1020 

legitimate,  iv.  993 

metastatic,  iv.  1020 

retrocedent,  iv.  1020 

rheumatic,  iv.  977 

suppressed,  iv.  993,  1020 
Goutiness,  iv.  1020 
Gouty  diathesis,  iv.  1020 

kidney,  ii.  738 
Granular  kidney,  ii.  738 
Graphosi)asm,  iv.  602 
Gravel,  ii.  777 

Graves'  disease,  ii.  664;  iii.  668 
Grippe,  i.  399. 
Guramn,  i.  891 
Gunnnata  of  mediastinum,  ii,  615 

syphilitic,  i.  865,  871 

H^MATEMESIS,  iii.  154 
Haematocrit,  ii.  638 
Ha^matomyelia,  iv.  124 
Haematophilia,  iii.  809 
Ha-matorrachis,  iv.  113 
Hsematozoa  in  birds,  i.  75 

of  malaria,  74,  75 
Ha-matozoon  falciparum,  i.  36,  47,  51,  68, 
69,  76 
febris  (piartan*,  i.  40 

lertiauic,  i.  44 
malaria',  i.  23 


Ilsematuria,  ii.  865 

Hfematuric  fever,  i.  117 

Ihomocytometer,  ii.  ()38 

HfL-moglobin,  estimation  of,  ii.  638,  648,  649 

Hx-moglobinocholia,  iii.  436 

Hii'inoglobinuria,  ii.  865 

llit'tnopericardiiun.  ii.  477 

lliemophilia,  iii.  809 

lia'uioptysis,  ii.  187 

and  chronic  phthisis,  i.  786,  790 
Hay  fever,  ii.  178 
Heart,  anatomy  of,  ii.  327 

arrhythmia  of,  ii.  485 

atrophy  of,  ii.  435 

dilatation  of,  ii.  421 

examination,  ii.  328 

fatty,  ii.  444 

hydatid  disease  of,  ii.  459 

hyperplasia  of,  ii.  435 

hypertrophy  of,  ii.  407 

irritable,  ii.  412 

murmurs,  ii.  334,  335,  348 

rupture,  ii.  437 

sounds,  ii.  343 

syphilis,  ii.  470 

thrombosis,  ii,  584 

wounds,  ii.  474 
Heat-stroke,  iii.  873 
Hebephrenia,  iv.  825 
Heberden's  nodes,  iv.  986,  987 
Helminthopiiobia,  iii.  330 
Hemiatrophia  facialis  progressiva,  iv.  749 
Hemiatrophy,  facial,  iv.  749 
Hemichorea,  iv.  508 
Hemicrania,  iv.  541 
Hemiplegia,  iv.  367,  368 
Hemiplegic  idiocy,  iv.  873 
Hemorrhage,  cerebral,  iv.  361 

meningeal,  iv.  371 

into  pons,  iv.  369 

into  spinal  cord,  iv.  124 
membranes,  iv.  113 
Hemorrhagic  diathesis,  iii.  787 

enteric  fever,  i.  200 

measles,  i.  631 

pernicious  malarial  fever,  i.  115 

purpura,  iii.  793 

scarlet  fever,  i.  594 

smallpox,  i.  534 
Hemorrhoids,  iii.  271 
Henoch's  chorea,  iv.  522 
Hepatalgia,  iii.  413 
Hepatic  artery,  diseases  of,  iii.  484 

cirrhosis,  iii.  490 

vein,  diseases  of,  iii.  483 
Hereditary  ataxic  paraplegia,  iv.  225 

syphilis,  i.  849,  914 
Hermaphrodism,  iv.  892 
Hetero-sexuality,  iv.  899 
Heterotopia,  iv.  275 
Hodgkin's  disease,  ii.  696 
Homicidal  mania,  iv.  809 
Homo-sexuality,  iv.  892 
Horseshoe  kidney,  ii.  809 
Hunger-pest,  i.  258 
Huntington's  chorea,  iv.  522 
Hydatid  disease  i)f  heart,  i.  459 
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Hydr<T?raia,  theory  of  urteraia,  ii.  886 
Hvdrargyrism,  i.  905 
Hydrocephalus,  acute,  i.  754 

chronic,  iv.  419 
Hydromyelus,  iv.  269 
Hydronephrosis,  ii.  784 
Hydropericardium,  ii.  342,  461 
Hydrophobia,  iii.  763 
Hydropliobic  tetanus,  i.  939 
Hydrotliorax,  ii.  308 
Hyperchlorliydria,  iii.  112 
Hyperglycsemia,  iii.  838 
Hyperkinesia,  iv.  597 
Hyperorexia,  iii.  125 
Hypertrophy,  adenoid,  ii.  48 
Hypnotism,  iv.  718 
Hypochlorhydria,  iii.  115 
Hypodernioclysis,  i.  328 
Hypohfemia,  iii.  337 
Hysteria,  iv.  689 
Hysterical  aphonia,  iv.  702 

neuralgia,  iv.  535 

oedema,  iv.  715 
Hystero-epilepsy,  iv.  495,  694 

TCHTHYOSIS,  iii.  31 

_L     Ichthyotoxismus,  iii.  371 

Icterus  gravis,  iii.  451 

neonatorum,  iii.  432 
Idiocy,  iv.  859 
Ileo-colitis,  chronic,  iii.  246 

typhus,  i.  167 
Ileus,  iii.  267 
Imbecility,  iv.  859 
Incontinence  in  children,  ii.  844 
Indigestion,  chronic,  in  intestines,  iii.  215 

intestinal,  iii.  199 
Infantile  convulsions,  iv.  501 

palsies,  iv.  399 

scurvy,  iv.  1060 
Influenza,  i.  399 
Inherited  syphilis,  i.  914 
Initial  lesion  of  syphilis,  i.  854 
Insanity,  circular,  iv.  810 

confusional,  iv.  828 

delusional,  iv.  835 

epileptic,  iv.  494 

intellectual,  iv.  835 

primary,  iv.  835 
Insolation,  iii.  873 
Insomnia,  iv.  721 
Insular  sclerosis,  iv.  410 
Interiiiitleiit  fever,  i.  17 
Intestinal  antiira.x,  iii.  760 

cancer,  iii.  254 

catarrli,  acute,  iii.  231 
chronic,  iii.  239 

constriction,  iii.  2()3 

ocx;lusi()n,  iii.  263 

parasites,  iii.  315 
Intestines,  al«ce.sses  in,  iii.  240 

ana'.sthesia  of,  iii.  228 

atropliy  of,  iii.  239,  240 

cjircinoma  of,  iii.  254 

casts  of,  iii.  242 

constriction  of,  iii.  263 

cystoma  of  iii.  259 


Intestines,  diseases  of,  iii.  185,  231 

invagination  of,  iii.  259 

perforation  of,  iii.  257 

polypi  of,  iii.  259 

tumors  of,  iii.  259 

ulceration  of,  iii.  240 
Intoxication,  septic,  i.  495,  500,  503 
Intubation  in  diphtheria,  i.  686 

and  tracheotomy  compared,  i.  692 
Intussusception,  iii.  259 
Iritis,  syphilitic,  i.  887 
Italian  fever,  i.  399 

JACKSONIAN  epilepsy  and  brain  tumors, 
iv._458 
Jaundice,  iii.  427 

KATATONIA,  iv.  773 
Kidney  abnormalities,  ii.  809 
Kidney,  amyloid,  ii.  734 

and  arterial  sclerosis,  ii.  540 

ascaris  lumbricoides  in,  ii.  808 

bilharziahaematobia  in,  ii.  807 

cai'cinoma  of,  ii.  793 

chronic  hemorrhagic,  ii.  727,  730,  734 

cirrhotic,  ii.  738 

congestion  of  the,  passive,  ii.  760 

cystic  degeneration  of,  ii.  794 

ecbinococcus  of,  ii.  804 

embolism  of,  ii.  599 

floating,  ii.  810 

hydatid  disease  of,  ii.  804 

large  white,  ii.  726,  729,  734 

lobulated,  ii.  809 

mottled,  ii.  727,  730 

movable,  ii.  810 

sarcoma  of,  ii.  791 

senile,  ii.  742 

small  red,  ii.  738 

smooth  cirrhotic,  ii.  734 

thrombosis,  ii.  585 
Kinesia,  iv.  659 
Klebs'  bacillus,  i.  647 
Klej)tomania,  iv.  809 
Konioses,  ii.  244 
KupfFer's  cells  in  malarial  liver,  i.  91,  92 

LACTOSURIA,  iii.  826 
Landry's  paralysis,  iv.  145,  163 
Laryngeal  di{)htheria,  i.  677 

liemorrhage,  ii.  <)3,  192 

neuroses,  ii.  74,  75 
Laryngismus  stridulus,  ii.  60,  75  ;  iv.  929 
Laryngitis,  acute,  ii.  54 

croupous,  ii.  61 

membranous,  i.  707 

sicca,  ii.  58 

trachoma,  ii.  56 
Larynx,  ansosthesia  of,  ii.  75 

chorea  of,  ii.  82 

discMises  of,  ii.  51 

erythema  ol",  ii.  (i4 

foreign  bodies  in,  ii.  73 

hypera'sthesia  of,  ii.  75 

lu|)us  of,  ii.  70 

iiialigiiant  tumors  of,  ii.  72 

neuroses  of,  ii.  74 
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Larynx,  new  ffrowths  of,  ii.  71 
a'(lein:i  of,  ii.  00 
liaricstiie.siii  of,  ii.  75 
paralysis  of,  ii.  74 
sypiiilis  of,  ii.  <)4 
tuberculosis  f)f,  ii.  60 
I.atali,  iv.  512,  514 
Lathy rism,  iii.  .'579 

Lead-poisoning,  chronic,  iii.  715,  722 
Leontiasis  ossea,  iv.  743 
Lepromes,  i.  922 
Leprosv,  i.  921 

an:.-sthctio,  i.  922,  927 
macular,  i.  922 
mi.xeil,  i.  922,  928 
varieties,  i.  922 
Leptomeningitis,  i.  425;  iv.  336 
Lenca'mia,  ii.  (179 
Leucoi'vtosis,  ii.  ()S9 

absent  from  enteric  fever,  i.  ISfi 
in  a'Stivo-aiitumnal  fever,  i.  12(5 
in  cercbro-spinal  meningitis,  i.  440 
in  miliary  tuberculosis,  i.  753 
in  yellow  fever,  i.  279,  280 
Leuconiyeiitis,  posterior,  iv.  167 
Leucoplasia  buccalis,  iii.  31 
Lichen  planus  and  leprosy,  i.  929 
Lipomata  of  lieart,  ii.  4-38 
of  kidney,  ii.  790 
of  larynx,  ii.  72 
of  mediastinum,  ii.  615 
Lipomatosis  universalis,  iv.  1033 
Lithannia,  iv.  1027 
Lithuria,  ii.  783;  iv.  1027 
Liver,  abscess  of,  iii.  4(50 

in  dysentery,  i.  353,  367-369 
active  congestion  of,  iii.  471 
adenoma  of  iii.  575,  577 
alcoholic  cirrhosis  of,  iii.  494 
amyloid,  iii.  532 
angioma  of,  iii.  576 
ascarides  in,  iii.  550 
biliary  cirrhosis  of,  iii.  -507 
calculous  cirrhosis  of,  iii.  513 
in  cholera,  i.  312 
cirrhosis  of,  iii.  490 
diseases  of,  iii.  409 
displacements  of,  iii.  414 
in  enteric  fever,  i.  176 
fatty,  iii.  527 
floating,  iii.  414 
flukes,  iii.  319,  550 
fimctional  derangements  of,  iii.  416 
hemorihages  of,  iii.  477 
hypertrophic    biliary    cirrliosis  of, 

chronic  jaundice,  iii.  507 
in  malaria,  i.  S() 
of  malarial  cachexia,  i.  90 
normal  function,  iii.  418 
nutmeg,  ii.  398,  42.3 
par.isites  of,  iii.  5.38 
passive  congestion  of,  iii.  474 
physical  diagnosis  of,  iii.  409 
pigmentary  cirrhosis  of.  iii.  513 

authracosis  of,  iii.  517 
in  relapsing  fever,  i.  200 
syphilis  of,  i.  879;  iii.  521 


with 


Liver,  tuberculosis  of,  i.  816  ;  iii.  518 

tumors  of,  iii.  572 

in  typhus  fever,  i.  239 

in  yellow  fever,  i.  277 
Lobar  pneumonia,  ii.  197,  216 
Localization  of  brain  ailections,  iv.  293 
Lockjaw,  i.  938 

Locomotor  ataxia,  acute  form,  iv.  192 
Lotfler  bacillus,  i.  047 
Lunacy,  iv.  781 
Lung,  abnormal  percussion  sounds,  ii.  102 

actinomycosis  of,  ii.  253 

carcinoma  of,  ii.  251 

cirrhosis  of,  ii.  223 

congestion  of,  ii.  200 

echinococcns  of,  ii.  2-52 

embolism  of,  ii.  598 

enchondroma  of,  ii.  251 

gangrene  of,  ii.  202 

hemorrhage  from,  ii.     See  Hcnraoptysin. 

lympho-sarcoma  of,  ii.  251 

necrosis  of,  ii.  240 

new  growths  of,  piiysical  examination,  ii. 
252 

oedema  of,  ii.  2.36 

sarcoma  of,  ii.  251 

syphilis  of,  ii.  249 
Lupus  of  nose,  ii.  43 
Luschka's  tonsil,  ii.  23,  45 
Lymph,  bovine,  i.  549 
Lymphadentitis,  generalized  tuberculous,  i. 

761 
Lynii)hodermia  perniciosa,  ii.  683 
Lymphomata  of  heart,  ii.  458 

MAIZE  poi.snning,  iii.  383 
Malaria,  i.  17 
Malarial  cachexia,  amvloid  degeneration  in, 
i.  95 
cirrhosis,  i.  95,  131 
coma,  i.  114 
fever,  i.  17 
fevers,  i.  113 

algid  type,  i.  115 
bilious  type,  i.  115 
cardiaigic  type,  i.  115 
choleriform  type,  i.  116 
comatose  type,  i.  114 
dyspnopic  type,  i.  116 
gastralgic  type,  i.  115 
hsemoglobinuric  type,  i.  116 
hemorrhagic  type,  i.  1 15 
pneumonic  type,  i.  116 
pernicious,  i.  113 
sudoriferous  type,  i.  115 
parasites,  with  combined  infections,  i.  122 
Mai  de  mer,  iv.  659 
Malformations  of  spinal  cord,  iv.  275 
Malignant  scarlet  fever,  i.  593 
smallpox,  i.  534 
tertian  fever,  i.  107 
Malleatory  chorea,  iv.  521 
Malleus,  iii.  741 
Malta  fever,  i.  946 

Mammary  gland,  tuberculosis  of,  i.  832 
Mania,  iv.  781 
acute,  iv.  792 
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Mania,  chronic,  iv.  S02 
Marriage  and  syphilis,  i.  919 

and  tubercnlosis,  i.  836 
;Masern,  i.  625 
Masocliism,  iv.  887,  888 
Meat-poisoning,  iii.  359,  364 
Measles,  i.  625 

afebrilis,  i.  630 

anomalons  forms,  i.  630 

hemorrhagic,  i,  631 
Mediastinitis,  i.  606 ;    ii.  606 
Mediastinum,  abscess  of,  ii.  609 

malignant  tumors  of,  ii.  615 

syphilitic  growtlis  of,  ii.  629 

tuberculous  growths  of,  ii.  629 
Mediterranean  fever,  i.  946 
Medulla,  diseases  of,  iv.  281 

tumors  of,  iv.  474 
Megalocephaly,  iv.  743 
Megrim,  iv.  541 
Melancholia,  iv.  761 
Membranous  laryngitis,  i.  707 
Meniere's  disease,  iv.  753 
^Meningeal  tuberculosis,  i.  755 
^leninges  of  brain,  diseases  of,  iv.  327 
Meningite  i'oudroyante,  i.  441 
^Meningitis,  iv.  336 

acute  tuberculous,  i.  754 

basilar,  i.  802 

cerebro-spinal,  i.  425 

chronic,  iv.  348 

purulent,  iv.  344 

serous,  iv.  341,  344 

spinal  acute,  iv.  105 

syphilitic,  i.  884 

tubercular,  i.  755 
^Meningocele,  iv.  276 
Meningo-encephalitis,  tubercular,  i.  831 

myelitis,  ciironic  dorsal  syphilitic,  iv.  241 

myelocele,  iv.  276 

spinal  apoplexy,  iv.  113 
Mercurial  poisoning,  chronic,  iii.  723 
Merycismus,  iii.  128 
Metal  poisons,  chronic,  iii.  715 
Miasmatic  fever,  i.  17 
Microcephalia,  iv.  863 
M  icrococcus  lanceolatus  encapsulatus,  i.  425, 

427 
Migraine,  iv.  541 
Miliary  aneurysm,  cerebral,  iv.  385 

tuberculosis,  i.  751 
Milk-poisoning,  iii.  368,  369 
Mind-blindness,  iv.  317 

disorflers  of,  iv.  761 
Monomania,  iv.  809,  835 
Morbilii,  i.  625 
.Morlms,  sacer,  iv.  483 
-Morphinism,  iii.  736 
Morphio-mania,  iii.  7.36 
.Morvan's  disease,  i.  929;  iv.  271,  521 
Motion  sickness,  iv.  659 
.Motor  area-s  in  brain,  iv.  297,  298 

tracts  of  spinal  cord,  iv.  72,  73 
Movable  kidney,  ii.  )S10 
.Multiple  neuriti.s  in  enteric  fever,  i.  194 
.Mumps,  i.  725 
Murmurs,  cardiac,  ii.  .334,  348,  395 


Muscles,  diseases  of,  iv.  905 
Muscular  atrophv,  Heubner-Striimpell,  iv. 
234 
tremor  in,  iv.  687 

rheumatism,  iv.  970 
Myalgia,  iv.  970 
Myelitis,  acute,  iv.  145 

apoplexia,  iv.  146 

ascending,  iv.  146 

bulbar,  iv.  146 

central,  iv.  146 

chronic,  iv.  160 

compression,  iv.  146 

diffuse  syphilitic,  iv.  240 

disseminated,  iv.  146,  158 

multiple,  iv.  146,  158 

traumatic,  iv.  146 
Myelocytes,  ii.  655,  679,  686 
Myelomalacia,  acute,  iv.  243 
Myocarditis  acute,  ii.  439 

chronica,  ii.  441 
Myoidema,  i.  797 
Myomata  of  bladder,  ii.  837 

of  heart,  ii.  458 
Myosarcoma  of  kidney,  ii.  791 
Myositis,  iv.  908 
Myospasmia,  iv.  514 
Myotonia  congenita,  iv.  905 
Mvriachit,  iv.  512,  514 
Myxoedema,  iii.  693,  698 
Myxo-fibromata  of  nasopharynx,  ii.  50 
Myxoma  of  the  nose,  ii.  36 
Myxomata  of  bladder,  ii.  832 
I      of  larynx,  ii.  71 

NARCOLEPSY,  iv.  731 
Nares,  ii.  23 
Nares,  stenosis  of  ii.  39 
Nasal  osteomata,  ii.  37 

papillomata,  ii.  37 
Naso-pharyngitis,  acute,  ii.  45 

chronic,  ii.  46 
Naso-pharynx,  ii.  43 

adenoma  of,  ii.  47 

carcinoma  of,  ii.  51 

chondroma  of,  ii.  50 

fibroma  of,  ii.  50 

myxo-fibromata  of,  ii.  50 
Naupathia,  iv.  659 
Neapolitan  fever,  i.  946 
Nematodes,  iii.  334 
Nephralgia,  ii.  783 

Nephritis,  chronic  desquamative,  ii.  738 
interstitial,  ii.  738,  742,  743 

din'u.«e,  ii.  705 
Nepbro-lithotomy,  ii.  777,  781.  784 
Nephro-typbusi."l99 
Nerve,  anterior  crural,  diseases  of,  iv.  64 

plirenic,  paralysis  of,  iv.  56 

pneumogastric,  diseases  of,  iv.  53 

popliteal,  diseases  of,  iv.  65 

seventh,  diseases  of,  iv.  48 

sixth,  paralysis  of.  iv.  45 

spinal  acce.s-sory,  diseiuses  of,  iv.  55 

supra-scapular,  paralysis  of,  iv.  60 

(bird,  i)aralysis  of,  iv.  45 

ulnar,  paralysis  of,  iv.  62 
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Nerve,  vagus,  diseases  of,  iv.  53 
Nerves,  auditory,  disease  of,  iv.  52 

braciiial,  diseases  of,  iv.  57 

eranial,  diseases  of,  iv.  JW 

external  cutaneous,  diseases  of,  iv.  64 

fiftii,  diseases  of,  iv.  46 

founli,  paralysis  of,  iv.  45 

functional  disorders,  iv.  483 

gloss(j-[)iiaryngi'al,  iv.  53 

gluteal,  i)araiysis  of,  iv.  05 

hypoglossal,  diseases  of,  iv.  55 

of  leg,  diseases  of,  iv.  65 

long  tlioracic,  paralysis  of,  iv.  59 

median,  paralysis  of,  iv.  62,  63 

musculo-cuianeous,  disease  of,  iv.  62,  64 

nnisculo-spiral,  diseases  of,  iv.  60 

obturator,  diseases  of,  iv.  64 

ocular,  paralysis  of,  iv.  43 

olfactory,  diseases  of,  iv.  38 

optic,  atrophy  of,  iv.  43 

peripheral,  diseases  of,  iv.  19 

syphilis  of,  i.  884. 
Nervous  diarrhoea,  iii.  247 
Neuralgia,  iv.  531 

trigeminal,  iv.  537 
Neurasthenia,  iv.  549 
Neuritis,  iv.  25 

in  clironic  phthisis,  i.  802 

multiple,  iv.  28 

optic,  iv.  41,  49 

2)eripheral,  alcoholic,  iii.  735 
Neuromata,  iv.  35 
Neuroretinitis,  iv.  41 
Neuroses  of  occupation,  iv.  597 

traumatic,  iv.  611 
Neurospinal  tabes,  iv.  167 
Neurotabes,  iv.  32 
Night  terrors,  iv.  729 
Noctambulation,  iv.  726 
Noma,  iii.  28 
Nutmeg  liver,  ii.  398,  423 

OBESITY,  iv.  1033 
and  glycosuria,  iii.  836 
Occhision  of  biliary  canals,  iii.  596 

of  intestines,  iii.  263 
Occupation  and  appendicitis,  iii.  281 

cramp,  iv.  527 

and  gastric  neurosis,  iii.  110 

neuroses,  iv.  597 

spasm,  iv.  597 
Ocular  symptoms  and  exophthalmic  goitre, 

iii.  671 
Oedema,  angio-neurotic,  iv.  748 

of  anthrax,  iii.  759 

of  brain,  iv.  388 

hysterical,  iv.  715 

in  trichinosis,  iii.  354 

of  uvula,  iii.  47 
CEsophagismus,  iii.  57 
(Rsnphagilis,  acute,  iii.  74 

chronic,  iii.  75 

mei)d)ranous,  iii.  77 

phlegmonous,  iii.  74 
(Esophagoscopy,  iii.  66 
tEsophagus,  carcinoma  of,  iii.  67 

dilatation  of,  iii.  71 


(Esophagus,  diseases  of,  iii.  57 

diverticulum  of,  iii.  72 

foreign  bodies  in,  iii.  77 

perforation  of,  iii.  79 

rupture  of,  iii.  79 

syphilis  of,  i.  871 

tuberculosis  of,  i.  812 
Olfactory  nerve,  diseases  of,  iv.  38 
Onychia,  syphilitic,  i.  867 
Optic  nerve,  diseases  of,  iv.  38 

neuritis,  sypliilitic,  i.  889 
Osteo-arthritis,  iv.  977 
Osteo-periostitis,  i.  881 
Osteomalacia,  iv.  943 
Otitis,  syphilitic,  i.   890 
Oxaluria,  ii.  783,  862 
Oxyuris  vermicularis,  iii.  347 
Ozsena,  ii.  33 

syphilitic,  i.  913 

PACHYACHRIA,  iv.  739 
Pachymeningitis,  alcoholic,  iii.  735 
Pachymeningitis,  externa,  iv.  327 

hemorrhagica,  iv.  372 

hypertrophic  cervical,  iv.  Ill 

interna,  iv.  330 
Painters  and  chronic  lead-poisoning,  iii.  716 
Palate,  paralysis  of,  iv.  50 

syphilis  of,  i.  869 

tuberculosis  of,  i.  211 
Palpation  of  spleen,  iii.  605 
Palpitation,  ii.  491 
Paludism,  i.  17 
Pancreas,  diseases  of,  iii.  645 

tuberculosis  of,  i.  817 
Pancreatitis,  acute,  iii.  653 
hemorrhagic,  iii.  653 
suppurative,  iii.  655 

chronic,  iii.  658 
PaiuUoniata  of  bladder,  ii.  832 

of  kidney,  ii.  790 

of  larynx,  ii.  71 

nasal,  ii.  37 
Paralysis,  acute  ascending,  iv.  163 
atrophic,  iv.  129 

agitans,  iv.  671 

Bell's,  iv.  48 

diver's,  iv.  122 

facial,  iv.  48 
Paramyotonia,  congenital,  iv.  907 
Paranoia,  iv.  835 
Paraplegia,  ataxic,  iv.  192 

liereditary  ataxic,  iv.  225 
Paraplegic  idiocy,  iv.  875 
Parasitology  of  malaria,  i.  20 
Parai-sthesife,  iv.  90 
Parenchymatous  nephritis,  chronic  diffuse, 

ii.  726 
Paresis,  iv.  843 

Parkinson's  disease,  iv.  671,  681 
Paronychia,  syphilitic,  i.  868 
Parosmia,  ii.  41 
Parotiditis,  i.  725 

orchitis  in,  i.  728,  729 
Parotitis,  i.  725 
Pellagra,  iii.  383 
Peliosis  rheumatit'a,  iii.  792 
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Peinpliigus  gangrrpnosa,  i.  57 
Pe[)sin,  action  of,  iii.  103 
Peptic  ulcer,  iii.  loO 
Peptonuria,  ii.   867 
Perforation  in  enteric  fever,  i.  175 
Periappendiciti.s,  iii.  290 
Periarteritis,  ii.  527 
Pericarditis,  ii.  357 

acute  tul)erculous,  i.  796 

ciironic,  ii.  371 

hemorrhagic,  ii.  366 

plastic,  ii.  359 

purulent,  ii.  358,  360,  371 

tubercular,  ii.  358,  360 
Pericardium,  adherent,  ii.  372 

rupture  of,  ii.  46S 
Perichondritis,  ii.  62 
Perihepatiti.s,  iii.  485 
Perineuritis,  iv.  26 
Periodical  fever,  i.  17 
Periostitis,  syphilitic,  i.  881,  882 
Peripheral  nerves,  diseases  of,  iv.  19 

syphilis  of,  i.  885 
Perirenal  abscess,  ii.  800,  801 
Perisplenitis,  iii.  619,  641 
Peritoneum,  diseases  of,  iii.  389 
Peritonitis,  acute,  iii.  389 
tuberculous,  i.  754 

chronic,  iii.  404 

tubercular,  iii.  404 
Perityphlitis,  iii.  278,  289,  305 
Pernicious  anoemia,  ii.  666 
Pertussis,  i.  713 
Peteciiial  typhus,  i.  168 
Petit  mal,  iv.  491 
Phagocytosis,  i.  76 
Pharyngeal  diphtheria,  i.  675 
Pharyngitis,  acute,  iii-  48 

chronic  follicular,  iii.  50 

sicca,  iii.  51 
Pharynx,  diseases  of,  iii.  48 
Phleliectasiie,  ii.  602 
Plilebitis,  ii.    600 

purulent,  ii.  001 

suppurative,  ii.  601 
Phlegmasia,  ii.  602 

albii  dolens,  ii.  586 
Pliosphaturia,  ii.  857 
Phrenic  nerve,  disea.ses  of,  iv.  56 
Phthisis,  i.  775 

acute  pneumonic,  i.  775 

broncho-j)neumonic  form,  i.  777,  779 

calcideuse,  i.790 

chronic,  i.  780 

coal  miner's,  ii.  246 

Cf)nlirmata,  i.  787 

despcrata,  i.  787 

fibroid,  i.  804,  806 

florida,  i.  775,  779 

incipiens,  i.  787 

knifegrinder's,  ii.  246 

miller's,  ii.  246 

pulmonum,  i.  780 
Pia  mater,  dis'-ases  of,  iv.  332 
I'lague,  i.  .391 
I'lasmodium,  i.  22,  23,  26 
I'lathelmintbes,  iii.  .'518 


Pleura,  carcinoma  of,  ii.  322 

hydatid  cyst  of,  iii.  321 

malignant  new  growths,  ii.  322 
Pleural  haematoma,  ii.  287 
Pleurisy,  ii.  257 

acute,  ii.  257 

tuberculous,  i.  754,  766 
secondary,  i.  766 
suppurative,  i.  767 

chronic  adhesive  tuberculous,  i.  767 

chyhjus,  ii.  287 

diaphragmatic,  ii.  285 

dry,  ii.  257 

encapsulated,  ii.  288 

fibrinous,  ii.  257 

hemorrhagic,  ii.  286 

latent,  ii.  267 

pulsating,  ii.  288 

purulent,  ii.  275 

subacute  tuberculous,  i.  767 
Pleurodynia,  iv.  971 
Pleuroliths,  ii.  280 
Pleuroiineumonia,  ii.  197 
Pleuro-typhus,  i.  199 
Pneuniatomata,  ii,  230 
Pneumococcus,  ii.  197,  200 
Pneumogastric  nerve,  diseases  of,  iv.  53 
Pneumo-hydro-pericardium,   Ii.    465,    467, 

469 
Pneumo-hydrothorax,  ii.  309 
Pneumonia,  ii.  197 

abortive,  ii.  208 

apical,  ii.  201,  208,  209 

bilious,  ii.  208 

caseous,  i.  775 

catarrhal,  ii.  197 

chronic  fibrous,  ii.  222 

croupous,  ii.  197 

lobar,  ii.  197 

lobular,  ii.  197 

miliary,  ii.  197 

scrofulous,  i.  775 

wandering,  ii.  202,  207 

white,  i.  879 
Pneumonic  phthisis,  i.  775 
Pneumonitis,  ii.  197 
Pneumonokoniosis,  ii.  244 
Pneumo-pericardinm,  ii.  464 
Pneumo-pyothorax,  ii.  309 
Pneumothorax,  ii.  309 

in  chronic  plithisis,  i.  800 
Pneumotoxin,  ii.  211 
Pneumo-typluLs,  i.  199 
Podagra,  iv.  993 
Poliomyelitis,  anterior,  iv.  129 
Polycholia,  iii.  429 
Polycythicmia.  ii.  658 
Poly])i  of  bladder,  ii.  833 
Polypus,  bronchial,  ii.  149 

of  the  nose,  ii.  36 
Polysarcia,  iv.  1033 
Pon.s,  diseases  of,  iv.  281 

tumors  of,  iv.  47.'! 
I'oplilcal  nerve,  diseases  of,  iv.  65 
Porencephaly,  iv.  863 
Portal  vein,  di.scases  of,  iii.  478 
phlebitis  of,  ii.  601 
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Prsedormitiuin,  disorders  of,  iv.  733 
Proctitis,  i.  359 

Progressive  bulbar  paralysis,  iv.  281 
Prostate  gland,  enlai-gemeiit  of,  i.  827 

tuberculosis  of,  i.  825,  826 
Prostatitis,  acute,  ii.  847 

chronic,  ii.  848 
Prostatorrhcea,  ii.  849 
Proteolysis,  iii.  103 
Proteus  vtdgaris,  i.  498 
Protozoa  of  malaria,  i.  74 
Pseudo-angina,  ii.  50G,  509 
Pseudo-chorea,  iv.  50G 
Pseudo-diphtheria,  i.  707 

bacillus,  i.  G58 
Pseudo-leucfeniia,  ii.  701 
Pseudo-meningitis,  iv.  338 
Pseudo-tabes,  iv.  197 
Pseudo-trichinosis,  iv.  908 
Psoriasis  of  tongue,  iii.  31 
Psychic  blindness,  iv.  698 
Psychical  hermaphroditism,  iv.  899 
Psycho-neuroses,  iv.  549 
Psychoses,  sexual,  iv.  881 
Ptomaine-poisoning,  iii.  359 
Ptyalism,  iii.  55 
Puerperal  mania,  iv.  809 

tetanus,  i.  937 
Pulmonary  apoplexy,  ii.  189 

arthro-osteopathy,  iv.  743 

embolism,  ii.  241,  597 

infarctions,     hemorrhagic,     and,     242, 
243 

osteo-arthropathy,  ii.  159 
Pulsus  alternans,  ii.  485 

bigeminus,  ii.  485 
alternans,  ii.  486 

paradoxus,  ii.  362,  373,  486,  606,  607 

trigeminus,  ii.  485 
Purpura,  iii.  787 

hemorrhagic,  iii.  793 

neonatorum,  iii.  791 

symptomatic,  iii.  788 
Purpuric  smallpox,  i.  534 
Pustula  variolosa,  i.  536 
Pustule,  malignant,  iii.  759 
Putrid  sore  mouth,  iii.  26 
Pyfemia,  i.  477 

arterial,  i.  490 

chronic,  i.  489,  490 
Pyelitis,  ii.  767 

catarrhal,  ii.  767 

suppurative,  ii.  770 

tubercular,  i.  823 
Pyelo-ne})hritis,  ii.  773 
Pylephlebitis,  ii.  601,  602;  iii.  478 
Pylethrombosis,  iii.  478 
Pyloroplasty,  iii.  166 
Pyo-perihepatitis,  iii.  486 
Pyopneumothorax  subphrenicus,  ii.  317 
Pyromania,  iv.  809 
Pyrosoma  bigeminum,  i.  82 
Pyrosis,  iii.  127 
Pyuria,  ii.  823 


Q 


UAKT.\N  fever,  i.  99,  105 
Quinsy,  iii.  39 


PABIES,  iii.  763 
11     Rachitis,  iv.  917 
Railway  brain,  iv.  611 

spine,  iv.  (ill,  617,  618 
Raynaud's  di.sease,  ii.  519;  iv.  744 
Rectum,  syphilis  of,  i.  880 

tuberculosis  of,  i.  816 
Relapsing  fever,  i.  257 
Remittent  fever,  infantile,  i.  201 
Renal  abscess,  ii.  797 

hypertemia,  ii.  757 
active,  ii.  757 
passive,  ii.  760 

inadequacy,  ii.  812;  iii.  419 

parasites,  ii.  804 

sclerosis,  ii.  738 

thrombosis,  ii.  585 

tuberculosis,  i.  821 

tumors,  ii.  789 
Retinitis,  syphilitic,  i.  889 
Retropharyngeal  abscesses,  iii.  51 
Rheumatic  fever,  iv.  949 

gout,  iv.  977 
Rheumatism,  iv.  949 

acute,  iv.  950 

chronic,  iv.  967 

gonoj-rhceal,  iv.  973 

muscular,  definition  of,  iv.  970 
Rheumatoid  arthritis,  i^.  977 
Rhinitis,  acuv,,  ...  *.. 

atrophic,  ii.  33 

croupous,  ii.  35 

purulent,  of  children,  ii.  31 
Rhinoliths,  ii.  24,  40 
Rhinorrhoea,  etiology,  ii.  41 
Rhinoscleroma,  ii.  36,  55 
Rickets,  iv.  917 
Rock  fever,  i.  946 
Ro.se  cold,  ii.  180 
Roseola,  i.  639 

variolosa,  i.  525 
Rubella,  i.  639 
Rubeola,  i.  625 
Rumination,  iii.  128 
Rupia,  syphilitic,  i.  864 

SADISM,  iv.  884,  886 
Saint  Vitus'  dance,  iv.  505 
Salivation,  iii.  55 
Salpingitis,  tubercular,  i.  830 
Saltatory  chorea,  iv.  521 
SaprEemia,  i.  498 
Saranac  sanitarium,  i.  844 
Sarcoma  of  bladder,  ii.  833 

of  brain,  iv.  448,  449 

of  cord,  iv.  263 

of  intestines,  iii.  258 

of  kidney,  ii.  791 

of  larynx,  ii.  72 

of  liver,  iii.  561,  572 

of  lung,  ii.  252 

of  mediastinum,  ii.  617 

of  naso-pharynx,  ii.  50,  51 

of  peritoneum,  iii.  406 

of  spleen,  iii.  620 

of  thyroid  gland,  iii.  691 
Saturnism,  iii.  715 


1118 


GENERAL  INDEX. 


Sausage-poisoning,  iii.  366 
Scarlatina,  i.  577 
Scarlatinal  nepliritis,  i.  601-603 
Scarlet  fever,  i.  677 
anginosa,  i.  594 
hemorrliagic,  i.  594 
malignant,  i.  593 
papulata,  i.  588 
Scharlach,  i.  577 
Schonlein's  disease,  iii.  792 
Sciatica,  iv.  66 
Scleroderma,  iv.  751 
Sclerosis,  amyotrophic  lateral,  iv.  227 
combined  fascicular,  iv.  221 
diffuse  chronic  interstitial  syphilitic,  i.  878 
posterior  spinal,  iv.  167 
postero-lateral,  diagnosis  of,  iv.  222 
primary  lateral,  iv.  215 
syphilitic,  i.  854,  891 
Scorbutus,  iv.  1053 
Scrofula,  abdominal,  i.  764 
Scurvy,  iv.  1053 

in  infants,  iv.  1060 
Seasickness,  iv.  059 
Seat-worms,  iii.  347 
Septic  infection,  i.  495,  504 
Septiciemia,  i.  495 
Septico-pyiemia,  i.  482,  495 
Serous  diarrhtea  in  cholera,  i.  315 

in  tuberculosis,  general,   i.  774 
Serum  antitoxin  in  diphtheria,  i.  695 
in  tetanus,  i.  942  1 

tlierapy  in  tuberculosis,  i.  848 
Sexual  psyciioses,  iv.  881 
Siguatera,  iii.  360 
Simple  continued  fever,  i.  948 
Sleep,  disorders  of,  iv.  716 
Smallpox,  i.  513 
confluent,  i.  531,  544 
hemorrhagic,  i.  521,  534 
recurrent,  i.  517 
Sonmambulism,  iv.  726 
Soiiuii>lciH-ia,  iv.  729 
Spanish  fever,  i.  399 
Spasmodic  tics,  iv. '512 
Spastic  i)araplegia,  iv.  215 
Speech  aflections  as  localizing  affectionf5,  iv. 

309 
Spina  bifida,  iv.  275 
Sj^inal  accessory  nerve  disease,  iv.  55 
apo|)lexy,  iv.  124 
cord,  diseases  of,  iv.  71 

localization  of  diseases  of,  iv.  71 
malformations,  iv.  275 
membranes  of,  diseases  of,  iv.  105 
softening  of,  iv.  145 
sypliiiis  of,  i.885;  iv.  245 
throi?djo>sis  of,  iv.  120 
tubercidosis  of,  i.  831 
tumors  of,  iv.  250 
Spino-muscular  ])aralysi.s,  iv.  76 
Spiro(liij;la  Obermcieri,  i.  257 
S|)ler;n,  di.sea.ses  of,  iii.  005 
sarcoma  of,  iii.  620 
serous  cysts  of,  iii.  023 
Byphilis  of,  iii.  <i22 
tubercidosis  of,  iii.  620 


Spleen,  tumors  of,  iii.  620 

wandering,  iii.  630 

waxy,  iii.  637 
Splenic  artery,  aneurysm  of,  iii.  639 

vein,  diseases  of,  iii.  640 
Splenitis,  acute  hyperplastic,  iii.  610 

chronic  indurative,  iii.  612 

interstitial,  iii.  622 
Sprue  of  ce.sophagus,  iii.  72 
Sputa,  ii.  118 
Storaacace,  iii.  26 
Stomach,  carcinoma  of,  iii.  144 

deformities  of,  iii.  170 

dilatation  of,  iii.  156 

diseases  of,  iii.  85 

displacements  of,  iii.  170 

erosions  of,  iii.  177,  182 

examination  of  contents,  iii.  92 

tumors,  iii.  154 

ulcers  of,  iii.  136 
Stomatitis,  iii.  19 

herpetic,  iii.  22 

mycotic,  iii.  24 

ulcerative,  iii,  326 
Strongyloides  intestinalis,  iii.  335 
Strongylus  quadridentalis,  iii.  337 
Subcontinua  typhoidea,  i.  141 
Sudamina  in  enteric  fever,  i.  197 
Sudor  anglicus,  i.  948 
Sunstroke,  iii.  873 
Suppurative   pleurisv,  acute  tuberculous,  i, 

767 
Swamp  fever,  i.  17 
Sweating  fever,  i.  947 
Sweats  in  chronic  phthisis,  i.  795 
Synancia  brachia,  iii.  371 
Synechia,  syphilitic,  i.  888 
Synovitis  in  enteric  fever,  i.  198 

gonorrhceal,  iv.  973 

and  purpura,  iii.  793 
Syphilis,  acquired,  i.  849 

of  bladder,  i.  876 

of  bloodvessels,  i.  872,  873 

of  bones,  i.  881 

of  brain,  i.  884 

of  cord,  i.  885 

of  cornea,  i.  887 

of  ear,  i.  889 

of  eye,  i.  886 

fibroid  of  the  lung,  i.  806 

of  genito-nrinary  system,  i.  8-74 

of  hair,  i.  8()() 

of  heart,  i.  872 ;  ii.  470 

hereditary,  i.  849 

inherited,  i.  849 

insontium,  i.  850 

of  kidney,  i.  876 

of  the  larynx,  ii.  64 

of  livoi-,  iii.  521 

of  the  lung,  ii.  249 

of  the  nose,  ii.  42 

of  u'sopliagus,  iii.  82 

secondary,  i.  851 

of  sjileen,  iii.  622 

tertiary,  i.  851 
vSyphilodermata,  i.  859-866 
Syphiloiua,  ii.  534 
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Syringocele,  iv.  273 
Syringomyelia,  iv.  266 

TABES  dorsalis,  iv.  191,  245 
inosentericii,  i.  764 
Taciiycardia,  ii.  r)94 

struino.sa,  iii.  66cS 
Taenia  ciictaneiina,  iii.  326 

diininuta,  iii.  328 

echinococciKs,  ii.  804 

flava  {)unctata,  iii,  328 

lata,  iii.  328 

madagascariciisis,  iii.  328 

mediocanellata,  iii.  325 

nana,  iii.  327 

saginata,  iii.  322,  325 

solium,  iii.  321-324 
Tape- worms,  iii.  319 
Telegrapher's  disease,  iv.  603 
Tenesmus,  bronchial,  ii.  166 
Teiatomata  of  mediastinum,  ii.  615 
Tertian  lever,  i.  99 
malignant,  i.  107 
intermittent,  i.  99 
Tertiarv  svphilis,  i.  849 
Test-meal,'  iii.  100 
Tetanilla,  iv.  525 
Tetanus,  i.  935. 

neonatorum,  i.  937 

toxalbumin,  i.  937 
Tetany,  iv.  525 

and  tetanus,  i.  941 
Thermic  i'ever,  iii.  873 
Thierfelder  on   acute   vellow   atrophy, 

452,  455 
Thompson's  diet  for  diabetics,  iii.  861 
Thomsen's  disease,  iv.  905 
Thoracotomy,  ii.  304 
Thread-worm,  iii.  336,  347 
Thrombo-arteritis,  i.  480 

phlebitis,  ii.  584 
Thrombosis,  ii.  580 

of  bulbar  arteries,  iv.  285 

of  cerebral,  iv.  375 

of  dural  sinus,  iv.  291 

of  portal  vein,  iii.  478,  479 

of  sinus  of  dtira  mater,  iv.  349 

of  the  sjiinal  cord,  iv.  120 

of  splenic  vein,  iii.  640 

syphilitic,  i.  885 
Thrush,  iii.  24 
Thyroid,  diseases  of,  iii.  663 
Thyroiditis,  acute,  iii.  663 
Tic  convulsif,  iv.  512 

douloureu.K,  iv.  514,  537 
Tics,  spasmodic,  iv.  512 
Tobacco  and  .syphilis,  i.  870,  896 
Tongue,  diseases  of,  iii.  30 

syphilis  of,  i.  868 

tuberculosis  of,  i.  810 
Tonsils,  diseases  of,  iii.  32 
Toi)hi,  iv.  1005,  1017 
Torticollis,  iv.  514 
Toxin  of  tetanus,  i.  935,  936 

of  yellow  fever,  i.  272 
Tracheotomy  in  di]ihtheria,  i.  686 
Trachinus  draco,  iii.  371 


Trachoma  laryngitis,  ii.  58 
Traction  diverticulum,  iii.  73 
Trance,  iv.  733 
Traumatic  neurasthenia,  iv.  611,  636 

neuroses,  iv.  611 
Tremens,  delirium,  iv.  686 
Tremor,  alcoholic,  iv.  688 

cordis,  ii.  486 

in  general,  iv.  671,  684 
Trichiasis  vesicre,  ii.  847 
Trichina'  of  iieart,  ii.  459 
Trichinosis,  iii.  351 
Trichocephalus  dispar,  ii.  336 
Tricomonas  intestinalis,  iii.  317 
Trismus,  i.  938 
Tubercle,  i.  746 
Tubercles,  i.  781 
Tubercular  fibroid  phthisis,  i.  804,  80& 

leprosy,  i.  922 

nephritis,  i.  823 

sputum,  i.  734 
Tuberculin,  i.  848 
Tuberculosis,  i.  731 

acute,  i.  751 

bacillus,  i.  733 
Tuberculous  infiltration,  i.  775 

lymphadenitis,  generalized,  i.  761 

pericarditis,  acute,  i.  769 
chronic,  i.  769 

peritonitis,  i.  770 

pleurisy,  i.  764 

chronic  adhesive,  i.  767 
diagnosis,  i.  768 

ulcers  of  the  intestine,  i.  813-815 
Tussis  convulsiva,  i.  713 
Typhlitis,  iii.  277,  289,  305 
Typho-dengue,  i.  164 
Typho-malarial  fever,  i.  134,  198 
Typhus  abdominalis,  i.  167 

bacillus,  i.  233 

fever,  i  233 

levis.simus,  i.  183,  199 
Tyrotoxismus,  iii.  370 

URiEMIA,  ii.  885 
Ureters,  tuberculosis  of,  i.  824 
Urethra,  tuberculosis  of,  i.  820,  824,  826 
Uric  acid,  ii.  860 

calculi,  ii.  778,  829 
Uricrcmia,  ii.  1027 
Uricacidajmia,  ii.  1027 
Urine,  abnormalities  of,  ii.  851 

composition  of  ii.  856 

distonia  haematobium  in,  ii.  884 

echinococci  in,  ii.  884 

filaria  in,  ii.  884 

fission  fungi  in,  ii.  883 

gases  of,  ii.  858 

glucose  in,  ii.  868 

indican  in,  ii.  S63 

micro-organisms  in,  ii.  883 

microscopical  examination,  ii.  872 

peptones  in,  ii.  867 

pus  in,  ii.  877 

retention  of,  ii.  843 
Uterus,  tuberculosis  of,  i.  630 
I  Uvula,  disease  of,  iii.  47 
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VACCINATION,  i.  514,  546 
Vaccinia,  i.  555 
Varicella,  i.  569 

gangrsenosa,  i.  573,  574 
Varices,  ii.  602 
Variola,  i.  513 

discrete,  i.  527 

h;emorrhagica  pustulosa,  i.  536 

miliaris,  i.  538 

nigra,  i.  535 

sine  exanthemata,  i.  516,  525 

vera,  i,  537,  538 

verrucosa,  i,  538 
Variolse  vaccinae,  i.  555 
Varioloid,  i.  536 
Vascular  disorders,  ii.  515 
Vein,  hepatic  diseases  of,  iii.  483 

portal,  diseases  of,  iii.  478 

splenic,  diseases  of,  iii.  640 
Vena  porta,  diseases  of,  iii.  478 
Venereal  disease,  i.  849 
Vertigo,  iv.  753 
Vesical  calculus,  ii.  828 

neurosis,  ii.  841 


Vesical  paralysis,  ii,  842 

Visual   aflections  of  si>eech  and  language, 

iv.  316 
I  Volvulus,  iii.  267 

I 

WASTING  palsy,  iv.  227 
Weaver's  spasm,  iv,  605 
'  Weil's  disease,  i,  945 
j  Werlhofs  disease,  iii.  793 
Word-blindness,  iv.  316 

deafness,  iv.  316 
Wortabet  on  dengue,  i.  160 
Wounds  in  j^yapmia,  i.  493 
Writer's  cram]),  iv.  602 
Wry  neck,  iv.  514 

XANTHROPSIA,  iii.  484 
Xerostomia,  iii.  56 

YELLOW  fever,  i.  267 
antitoxin,  i.  295 
bacteriology,  i.  271 
siderante,  i.  282 
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